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10 ‘Claims.

This invention relates to a method of making
rubber-bonded asbestos products; and it com-
prises the treatment of asbestos, suspended in a

watery medium, with an aqueous dispersion of .

electropositive colloidal rubber particles not sus-
ceptible of static coagulative clotting y the action

of said asbestos in said watery medium but capa-
ble of spontaneous consociation with said as-
bestos; and it further comprises the thorough in-

1o termixing of the dispersions of said asbéstos and
- said rubber, preferably in the presence of an as-

bestos dispersing agent; permitting said spon--

taneous consociation to take place, preferably

without diminution of the dispersion of the as-
5 bestos, whereby a watery suspension, and prefer-
ably a dispersion, of said asbestos and attachedly
concociated rubber particles of colloidal dimen-
sions are obtained; all as hereinafter more fully
described and claimed. . )
oy  Asbestos treated according to the method of the
invention may be advantageously utilized in the
fabricaticin of such rubber-asbestos products as
asbestos paper, gasket and friction material, as-
bestos board and insulating panels, brake lining,
brake blocks, and the like,.

One object of the invention is to provide a
simpler, cheaper,
process than any heretofore known for effecting
a consociation of asbestos and uniformly disposed
-y rubber particles of colloidal dimensions. An-

other object is to provide asbestos and attachedly

consociated rubber particles of colloidal dimen-
sions in a state of greater dispersion than has

Leretofore been possible whereby products  of
5 ‘great homogeneity may be obtained. Other ob-

jects and advantages of the invention will become

apparent from its more detailed description.
Sundry processes have heretofore been sug-
gested for the treatment of fibers generally with
rubber dispersions but the behavior of asbestos is
anomalous and these prior processes are not gen-
erally applicable thereto. The behavior of an-
imal and vegetable fibers in most fiber treatment
processes is similar while the behavior of asbes-
tos differs therefrom and is, as stated, anomalous.
Thus, for examples; animal and vegetable fibers
are generally receptive of direct dyestuffs while
ashestos is not; animal and vegetable fibers are
" not coagulative of ordinary rubber latex while as-
3 bestos is strongly coagulative of it; animal and
vezetable fibers swell or become hydrated when
subjected to bezating according to usual paper-
making procedures ‘while asbestos is chemically
inert to such treatment; animal and vegetable
{ibers are not particularly responsive to the action
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and more easily regulable’

. presence of the colloidal

(CL. 92-—21)

of certain agents, later to be herein described,
while - such agents are tremendously effective, to
disperse asbestos suspended in. water; etc. -

These differences in behavior between animal
and vegetable fibers and asbestos are due to. in-
herent differences in physical and chemical struc-
ture. Thus, animal and vegetable fibers are of
colloidal and amorphous structure-while asbestos -
is ¢rystalline; animal and vegetable fibers are be-
Hieved to assume a negative electrical charge when g
immersed in water while asbestos conversely is
believed to assume a positive electrical charge;
the individual fiber units of animal and vegetable
fibers are determinate and similar in size while
asbestos is capable of being longitudinally sub-
divided and re-subdivided almost without limit
to produce new fibrous crystals or crystalline
bundles of nearly any assigned latitudinal dimen-
sion; and while & slurry of animal or vegetable
fibers is composed of fibers that are all compara-
ble in diameter with one another, a suspension or
slurry of asbestos may be composed of clustered
aggregates of the fine elongate crystals, which
clusters may vary in cross section all the way from
microscopic to macroscopic dimensions. All
these differences impart to asbestos an anomalous
behavior in most fiber treatment processes; and
the treatment of asbestos with aqueous rubber
dispersions-is no exception.

Thus, if ordinary commercial rubber latex be gg
stirred into a suspension or slurry of organic fiber
in water, the fibers remain suspended in a sub-
stantially unchanged condition in the aqueous
medium while the bath is rendered turbid by the
rubber particles dis-
persed therein. The latex exhibits no tendency
towards a material alteration of the state of fiber
dispersion nor do the rubber particles thereof
tend to become attachedly consociated with the
fibers of the slurry; but if such latex.be stirred 05
into a suspension of ashestos and water, how-
ever, there is first observed a marked diminution
of the extent of the dispersion of the asbestos fol-
lowed, if there be a sufficiency of latex, by an
appearance of decided “stringiness” which tends
toward the formation of tough, coherent asbes-
tos-rubber masses. An inspection of such masses
discloses the fact that the rubber has become
coagulated and that the asbestos is coherently
attached to and entangled with the rubber co- g5
agulum. Such masses of coagulatively clotted
rubber and asbestos are useless for paper-making
and similar processes.

Although asbestos is generally spoken of as be-.
ing insoluble in water, experience has shown that 110
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there is inherent in or associated with both the
amphibole and serpentine asbestos some water-
soiuble material. This material in solution pos-

_sesses the property of coagulating commercial

rubber latex. Whether the coagulating effect of
asbestos on ordinary latex is entirely due to the
soluble material or not is not known to me; but
when such coagulation takes place in the pres-
ence of asbestos, there are formed clots or masses
composed of coagulated rubber and entrained
asbestos which tend to become further welded
together and are useless as a material for the
purposes to which the product of the process of
this invention is directed.

The anomalous
havior of asbestos when freated with ordinary
commercial rubber latex is in part occasioned
by some coagulative property of the asbestos, as
stated, and has been more or less overcome in
prior processes by the joint use of a protective
agent and a subsequently controlled coagulant.

"This protective agent performed. the two-fold
function of protecting the latex against the co-
agulative reaction of the asbestos and of facili-
tating and preserving the dissemination and dis-
persion of the asbestos throughout the aqueous
medium at least during the admixture of the la-
tex. The function of the coagulant Wwas to‘co-
agulate the individual rubber particles into small
integral coagula large enough to be enmeshed by
the ashestos without at the same time permitting
the formation of undesirable clots or lumps or
the inseparable asbestos-rubber masses inevi-
tably produced in the absence of protective.
More concretely stated, asbestos has heretofore
been suspended in water, and to this slurry was
added the desired quantity of commercial rubber

. latex containing a small amount of a suitable
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protective agent, such as a protein, sulfonated
oils, or the like. Due to the presence of the pro-
tective agent the coagulative clotting influence
of the asbestos was neutralized and inhibited;
and the rubber particles and the asbestos each
maintained individual, separate, spaced existence
in the watery medium. When the coagulant; for
example paper maker’s alum, was subsequently
added, in such amount as to just overcome the
effect of the protective, the rubber particles were
coagulated into small\ coagula without, however,
producing large clots and these coagula became
entangled with the asbestos and held thereby
while the now combined asbestos and rubber co-
agula retained a suﬂicient albelt greatly reduced
to well-known felting, sheeting, or paper- maklng
processes.

Such processes, however, ha.ve always been at-
tended with serious disadvantages and these have
militated against their more general adoption.
Thus, the successful operation and control of
such processes demand the exercise of greater
care and skill than can be generally practiced
in the art of treating furnishes and simi'ar slur-
ries. - Even when such care and skill is applied
there is still much left to be’desired, particular-
1y because of the decidedly poor felting result-
ing from the lowering of the asbestos dispersion
by the coagulant.. Careful study has demon-
strated that the true function of the coagulant,
in such a process, is to coagulate the latex parti-
cles into unit coagu'a of such size that they will
be mechanically caught and entrapped in and
by the disseminated asbestos. . The character-

istics of the finished pFoduct, however, are large- .

ly dependent on two factors: the size of the rub-
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ber coagula which are thus entrapped and held;
and the degree of the asbestos dispersion, i. e.
the completeness with which the naturally oc-
curring fibrous crystals are opened up and
spaced apart. If the entrained rubber coagula
be large, the product lacks uniformity and rub-
ber continuity; while if the asbestos dispersion
be poor, that is if the asbestos is allowed to re-
main matted or become “stringy” before the
final assembly, the resultant product will lack
homogeneity, strength, and density. The ulti-
mate aim is, therefore, to maintain a maximum
asbestos dispersion with the formation and en-
tanglement of the smallest rubber coagula that
can be entrained thereby and extracted from the
aqueous medium together with the asbestos. But
this aim is never fully accomplished by prior
methods because the coagulative agent inherent-
ly and inevitably exercises a matting and en-
twining influence upon the dispersed asbestos
as well as upon the rubber latex particles. The
protective agent may tend to minimize the detri-

-mental flocculative (matting and entwining) in-

fluence of the coagulative agent upon the dis-
persed asbestos while the less resistant latex par-
ticles are suitably coagulated; but its use is only
a compromise at best. The very necessary ac-
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tivity of the coagulative agent in one direction

tends to defeat the object of the process in an-
other direction and is therefore inimical to ex-
cellence of ashestos dispersion; and superiority
of the final product is sacrificed. )

Nor are these the only disadvantages of the
process. For many purposes the nature and
character of the coagulative agent is objection-
able. It may exercise a detrimental influence
upon the aging qualities of the finished product;
or it may cause a low die’ectric strength and
preclude the possibility of using the finished
product for electrical insulating purposes. In
other cases either the protective or the coagula-
tive agent, or even the natural soluble constit-
uents and protein or protective of the latex or
rubber dispersion, may cause an  objectionable
water absorptivity of the finished article.

I have discovered that if, instead of employ-
ing ordinary commercial latex such as ammonia-
preserved Hevea latex, the rubber particles of
which carry a negative electrical charge, I add

to a water suspension of asbestos an aqueous

dispersion of rubber the colloidal particles of
which carry, on the contrary, a positive electrical
charge; no coagulative clotting takes place: the

~ diffused uniformity of the asbestos dispersion is

maintained and sometimes actually enhanced;
but the turbidity due to the dispersed rubber dis-
appears and the asbestos and rubber undergo a
spontaneous consociation. Microscopic exami-
nation of so treated asbestos discloses the fact
that the consociation involves some considerable
degree of direct attachment of the rubber parti-
cles to the asbestos surfaces but does not ap-

. parently involve any coagulative clotting, as the

consociated rubber particles, under the preferred
mode of operation, are found to be of the same

.order of colloidal dimension as existed in the

original dispersion of posmvely charged partl-
cles. : N

No theory is here advanced to account for
the surprising asbestos-rubber consociation of
my discovery; but I content myself with an ob-
servation of fact which, succinctly stated, is that
electropositive colloidal rubber particles in' mu-
tual aqueous dispersion with asbestos become at-
tached conscsiated with the asbestos without
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undergoing detectable coagulative clotting, un-
der the preferred mode of operation, regardless
of the charge imparted to the asbestos by iis

" watery environment.

The expression “electropositive” and its con-
verse “electronegative” are used herein to briefly
distinguish solids which, under an impressed po-
tential gradient in an electrolytic cell, migrate
or tend to migrate electrophoretically towards
the cathode or anode respectively. :

Dispersions of positively charged colloidal rub-
ber particles may be prepared from ordinary
commercial latex by adding suitable agents
thereto under proper conditions. Such agents

are, inter alia, strong mineral acids or polyva-’

lent metal salts. Preparative methods are al-
ready known in the art and form no part of the
present invention. An example of such prepara-
tion will, however, later be more specifically de-
scribed.

- According to my invention, in its broadest em-
bodiment, I suspend disseminated asbestos in a
watery medium and add thereto an aqueous dis-
persion of positively charged colloidal rubber par-
ticles. The resultant slurry is agitated to uni-
formly distribute the dispersed rubber particles
therethrough; whereupon the colloidal rubber
particles and the asbestos spontaneously become
attachedly consociated. The addition of the rub-
ber dispersion to the asbestos slurry produces a
turbidity therein due to the presence of the dis-
persed colloidal particles. This turbidity soon
disappears and the remaining clear liquor evi-
dences the consociation of the rubber particles
and the asbestos. After the turbidity has dis-
appeared, i. e., the watery medium has become
clear, the consociated rubber-asbestos material

" may be utilized according to well-known asbestos

molding, felting, sheeting or paper-making proc-
esses. : :

Unlike prior proéesses the process of my"'inVen-_

tion involves no coagulating agent. The par-
ticles of a positively charged aqueous rubber dis=

persion hecome attachedly consociated with as--

.- bestos suspended in an aqueous medium without

P

o}

the necessity of a coagulant. Moreover, the co-
herent matting of asbestos, as occurs with ordi-
nary electronegative rubber dispersions,.is avoid-
ed. Furthermore, in the prior processes, using
coagularits, the rubber particles coagulatively ag-
glomerate into relatively large coagula no longer
colloidal in dimensions, i. e. incapable of the

Brownian motion characteristic of colloidal par--

ticles dispersed in an aqueous medium, and ex-

; hibiting substantiaily no migrating tendency when

under an impressed potential gradient in an elec-
trolytic cell; whereas in the present process the
consociation of asbestos and rubber does not de-
pend on nor involve any change in the colloidal
dimensions of the rubber particles, i. e. they be-
come attachedly conscciated with.the asbestos,
so far as can be ascertained by microscopic in-
spection, in the same state of individuality (that
is, -as' individual globules or minute colloidal
groups of globules) as existed in the rubber dis-

persion before admixture with the asbestos. This

is of major advantage as it permits a more uni-
form distribution of rubber on the asbestos sur-
faces and, consequently, the fabrication of as-

- bestos-rubber articles, and particularly those con-

taining a minor amount of rubber, which pos-
sess properties superior to those produced by prior
processes. . - S

“The asbestos-water siurry which is to be treat-’

ed with the electropositive rubber dispersion may
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be prepared in a variety of ways. Thus, the as-
bestos may be merely suspended in water by

- stirring or agitating the mass in a suitable tank

or it may be placed in a beating engine and the
mass beaten according to usual paper-making
procedure. If maximum benefit'is to be derived
from the inherent advantages of the invention,
however, care should be taken to insure thorough
dispersion of the asbestos. Simple mechanical
agitation is effective for coarse asbestos but is
tremendously facilitated and enhanced by the
use of suitable dispersing agents, particularly with
cuch finely divided asbestos as is usually desir-
able. .

By the term “dispersion”, as herein applied to
asbestos, is meant that strikingly characteristic
change in a water suspension of asbestos which
occurs when an asbestos dispersing agent is add-
ed thereto and which may be identified by the
following facts; there is a great increase in
“slowness”; there is a marked increase in the

.apparent volume of the asbestos in the water;
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there is an unmistakable change in the “feel” of -

the asbestos as when compressed in the hand,
that from an undispersed suspension tending
readily to mat and that from a dispersion feel-

100

ing unctuous and tending to slip through the -

fingers, i. e., the feel becomes “greasy” or “slimy”;
and it is observed under the microscope that the
traces of matting or stringiness, characteristic of
asbestos merely suspended in water, are absent
from a dispersed asbestos and that the fibrous
crystals thereof present a delicate tracery or
downyness as though they were under some mu-
tually repulsive force. . '

I have discovered as part of this invention that
certain amphoteric proteins, such as casein and
hemoglobin when on the acid sides of their iso-
electric points, and salts of polyvalent cations, es-
pecially those having monovalent anions, such for
example as aluminum chloride and thorium ni-
trate, are not only capable of producing and/or

 protécting aqueous dispersions of positively
-charged particles of colloidal rubber but are com-

patible with and dispersive of asbestos when sus-

‘ pended in a watery medium. For the purpose
of this invention the asbestos dispersing agent-

is usually so chosen as to serve both as protec-
tive for the rubber dispersion and disperser for
the asbestos and is added preferably to the as-
bestos slurry as part of the rubber dispersion.
After the asbestos has been suitably opened up
and suspended in water, it is ready to be treated
with the electropositive rubber dispersion.
this point the consistency of the slurry should be
stifficiently fluid to permit of ready and thorough
mixing. Such will usually obtain with asbestos
concentrations :of from 5 to 15%. The electro-
positive rubber dispersion is then added to the
agitated asbestos slurry and mixing continued

until the dispersing liquor is visibly clear from-

rubber turbidity. - .
The electropositive rubber dispersion should be

“added to the asbestos slurry, preferably in dilute

form. For most purposes a Tubber concentration

added rather slowly to insure uniformity of rub-
ber distribution. Sometimes it is expedient to
spray the rubber dispersion into the agitated
mass. This procedure is particularly applicable
when the mixing is done in a beating engine,
in which case the rubber dispersion may be
sprayed into the beater immediately in front of the

‘beater roil after the roll has been well raised from
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.best results, the rubber dispersion should be
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the bed plate. I have found that very satisfac-
tory results are obtained if the dispersion be in-
troduced at such a rate that the contents of the
beater make at least twenty complete circuits of
the beater while the dispersion is being added.
According to the present invention a quantity

of rubber corresponding to as much as 50%, or .

more, of the weight of the asbestos may be at-
tachedly consociated therewith. For most pur-
poses, however, such as for the manufacture of
brake lining or gasket material, about 20% to
25% of rubber will give best results. For some
other purposes an even smallel percentage may
be effective.

Aqueous dispersions of electropositive rubber
may be prepared possessing widely different prop-
erties. These properties may be chosen, regu-
lated, and adjusted to the requirements of the
slurry. I generally prefer to use dispersions which
are acid in reaction and/or possess comparatively
high colloidal stability, although, under certain
conditions, as when pigments or curative agents
adversely affected by acid are present, it is some-
times desirable to use dispersions which are al-
kaline in reaction and/or possess reiatively little
colloidal] stability. The acidity or alkalinity of
the electropositive rubber dispersion is or may be
adapted to and determined by the hydrogen ion
concentration desired in the treated slurry, as is

- too well known and understood to reqmre further

description.

The colloidal stability of the electropositive
rubber dispersion determines the rate at which
the bath will clear when the dispersion is added,
under otherwise like conditions, to the asbestos
slurry. If the colloidal stability be high, the rate
of clearing will be relatively slow; if the colloidal
stability be low, however, the rate of clearing
will be relatively rapid. A slow rate of clearing
insures greater uniformity of rubber distribu-
tion. A high colloidal stability, but one which

does not unduly prolong the operation, is there- .

fore desirable.
The colloidal stability of an electropositive rub-
ber dispersion may be enhanced by insuring the

presence of certain suitable protective agents.

These are generally known and are such as hemo-
globin, serum albumen, acid proteins in general,
polyvalent cations such as are derived from alu-
minum chloride and thorium nitrate, etc. The
relative colloidal stabilities of electropositive rub-
ber dispersions may be compared and measured
by means of the mechanical agitation test com-
monly applied to ordinary rubber latex, or elec-
tronegative rubber dispersions.

When desired, the invention permits of the in-
clusion of fillers, compounding and pigmenting
agents. These may be added either to the elec-
tropositive rubber dispersion or to the asbestos
slurry prior to the addition of the rubber disper-
sion thereto. The latter procedure is usually

- more desirable and for this purpose best results

will be obtained if the materials are added as a
water suspension which has been previously

ground, as in a paint or ball mill, to insure fineness -

of subdivision. Examples of suitable fillers, com-
pounding and pigmenting agents are whiting,
barytes, carbon black, iron oxide, sulfur, zinc
oxide, graphite, finely divided metals such as lead,
ete. -

Detalled examples of the invention will more
specifically illustrate the mode of operation.

Example 1
One thousand pounds of asbestos and 10,000
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pounds of water are placed in an ordinary beat-
ing engine and the mixture beaten according to
usual paper-making procedure. When the mass
has been beaten to the required extent, the beater
roll is raised and a pigment slurry added which
contains .

80

85

Pounds
Iron oXide - e 100
Carbon black____ .. ________ [, 6 -
SUlfUr e 40
Zine oxidewn . o 20

Phenyl beta-naphthylamine (antioxidant)_ 1
Diphenyl guanidine (accelerator) .. ____.._ 2

and which has been previously prepared by mix-
ing these ingredients with 200 pounds of water
and passing the resulting mixture through an
ordinary paint mill. The combined mass. is agi-
tated until the fillers, compounding and pigment-
ing agents have been uniformly distributed there-
through, whereupon it is ready to receive the
electropositive rubber dispersion.

The electropositive rubber dispersion is pre-
pared by diluting 600 pounds of a 35% ammonia-
preserved commercial latex with 3600 pounds of
water to which has been previously added 10

pounds of hemoglobin. 'To this mixture is then’

added with rapid stirring 90 pounds of commer-
cial concentrated hydrochloric acid. The re-
sulting electropositive colloidal rubber dispersion
is then introduced into the beater immediately in
front of the raised revolving beater roll, which
serves thoroughly to distribute the particles of
rubber throughout the bath. In order to insure
a substantially uniform distribution of rubber the
addition should be spread over a period of 10 to
20 minutes. This time interval has been found to
be quite satisfactory when the contents of the
beater make about two complete circuits per min-
ute. When the mixing is more rapid, the disper-
sion may be added at a higher rate although the
slower mixing is preferred. Mixing is continued
for about 5 minutes after all of the dispersion has
been added. The bath should then be substan-
tially free from any rubber turbidity and from
local concentrations of suspended fillers, com-
pounding and pigmenting agents, and the stock
is then ready to be utilized according to any of the
well- known asbestes molding, felting, sheetlng,
or paper-making processes.

Alternative to the electropositive rubber dis-
persion employed in the previous example there
may be used a dispersion similarly prepared but
substituting an effectively equivalent amount of
serum albumen, egg albumen, or any equally suit-
able amphoteric protein for hemoglobin.” The
protein functions not only to impart the desired
degree «f colloidal stability to the rubber dis-
persion but also to assist in dispersing the asbes-
tos.

Good dispersion of the asbestos during the ad-
mixture of the rubber dispersion is required for
uniformity of mutual distribution and should be
maintained after the asbestos-rubber consocia-
tion has taken place if best utilization of the stock
is to be made.

1 have discovered, as part of this 1nvention,
that good dispersion of asbestos suspended in

water may be obtained upon admixture of an:
145

electropositive rubber dispersion and maintained
after the asbestos-rubber consociation has taken
place without, however, having recourse to any
added protein dispersing agent. This mode of
operatmn, which I prefer, is 111ustrated by the
following example:
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Exzample 2 - electropositive rubber dispersion are, under the
. R conditions of the present invention, operative to
Six hundred pounds of a 35% ammonia-preé-. ,,.;niq4n enhance or produce excellency of asbes-
served commercial latex is diluted with 3600 4,/ g;cpnersion, and, at the same time, do not inhibit
popnds of water. To this diluted latex is then the consocia.tion 0% rubber and a,sbe,stos 80 -
quickly added with rapid stirring a solution pre- "y, o nradistinetion to this, those agents which
zflf;l%n?li’n%ﬁigg(liggchs’f} 1:?‘:11%51 gfzflog)mi‘;r?gé . in prior processes were essential to the stability of
ounds of wate Tfle a;es ult'zn 6 ]ect2r ositive electronegative rubber dispersions and operative
p OL waler. ng electronositl 10 facilitate excellency of fiber dispersion were
.o Tubber dispersion may be used as above described. . : s
19 g . : d. o ntithetic to the reaction of the coagulant and 85
It will be noted that in this example no protein ). gectronegative rubber upon which the ‘en-
protective is used. Nevertheless, it will be found ‘trainment of the rubber by the asbestos depend-
that the colloidal stability is satisfactorily high od B Thus. before the asbestos could entrain and
for good distributjon but not so high as to pr°1‘°1?g ex%ract thé rubber from the bath, it was necessary
15 ungﬁyuggeoflgﬁiﬁ E:Illio??;?'for thé - to remove, destroy, or overcome the effect of such 90
. rs the prepara- ,..nts a5 were protective of the colloidal rubber
tion of positively charged rubber dispersions 1S, ,...icles and dispersive of the asbestos. That
as stated, preferred, for the purposes of the pres- g, the function of the coagulant—to permit the
ent invention, to the more ge{}er ally Known pro- .+ 5inment of the rubber by the asbestos after
cedures for charge reversal which employ a strong . . g -
20 _oid together with a supplementa roteiri overcoming, removing, or destroying instrumen- - 95
= pp- € 'y D N Or -1.1ities essential to the maintenance of the indi-

other protective agent. - Rubber dispersions pre- . : : .
- ity . . - vidual integrity of both the colloidal rubber par-
pared with the aid of aluminum chloride are more y;.1.c ong the dispersed asbestos, i. e. by coagu-

stable and withstand storage longer than those : ; ; .
925 prepared with the aid of a strong acid in conjunc- lation. And coagulatmn, howiever plt;pducefd, ;s
° tion with an added protein or other suitable pro- alyvays accpmpapled by the agglomeration ot col- 100
teciive a e-nt Moreover. the use of aluminum loidal particles into non-colloidal coagula and a
Lve agens. ’ um  g..culation of the asbestos. These agglomerative
chloride obviates the use of an added protective d flocculati Hocts. inimical to the objects but .
and thereby permits the elimination of materi- and fioccu’ative € ects, Inimical to 1e ODJects butb
als, such as proteins, which tend to increase water .essential to tpe operatwene_ss of prior processes,
absorptivity in the ultimate product. Further- plagdgoix%ﬁ'i 11(1)}1;;:15 rfzf)ggngiesnggén and the 105
more, the aluminum chloride plays a particularly . best I * hould be effected slowly to i '
advantageous part in that it both reverses the as estgs sur11;y 5 tO:.l di?; .eb i‘.’ ed s ovgsg d° m&
charge on the rubber particles and results in an z‘t'lirriingoﬁugagig%iéln is flsr‘;a‘ﬁ;o;: q?xsirseg: ?01’, aérﬁe
excellent asbestos dispersion when subsequently . " i
35 oqmixed with a suspension thereof. While the purpose; but such agn_:atmn should not be either 110
proteins or other‘prote ctive agents .us ed to sta- so violent or long continued as to adversely affect
o L. : s the asbestos dispersion. For paper-making great-
bilize positively charged rubber dispersions are .. giytion of the ashestos slurry than that indi-
%f‘f%f gf eZﬁﬂ’;iﬁ)ﬁhfh?:é%zse{saﬁgz b:fﬁlé ;;i":’f;g _cated may be desired and the dilution, fineness of ,
40 Thus ;xluminum chloride may perform the three-. ashestos sqbdivisioz_). and the dispersion the_r eof 115
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an aqueous dispersion of electropositive colloidal
rubber particles.

2. Method of effecting consociative attach- .

ment of rubber particles of colloidal dimension
and asbestos dispersed in a ' watery medium which
comprises contacting asbestos withh an aqueous
dispersion of electropositive colloidal rubber par-
ticles in the presence of an agent dispersive of
said asbestos.

3. Method of treating asbestos which comprises
converting an electronegative rubber dispersion
to an electropositive dispersion by means of a
polyvalent metal salt of a monobasic acid and
thereafter mixing the electropositive dispersion
with asbestos in aqueous suspension whereby
spontaneous deposition of the rubber particles on
the asbestos surfaces is effected. .

4. Method of treating asbestos which comprises
converting an electronegative rubber dispersion
to an electropositive dispersion by means of
aluminum chloride and thereafter mixing the
electropositive dispersion with asbestos in aque-
ous suspension whereby spontaneous deposition
of the rubber particles on the asbestos surfaces
is effected. )

5. Method of treating asbestos which comprises
mixing asbestos .in aqueous suspension in the
presence of an agent dispersive of the asbestos
with electropositive rubber particles whereby
spontaneous deposition of the rubber particles on
the asbestos surfaces is effected.

6. Method of treating asbestos which comprises
converting an electronegative rubber dispersion
to an electropositive dispersion in the presence of
added amphoteric protein and by means of hy-
drogen ions and thereaffer mixing the electro-
positive dispersion with asbestos in agueous sus-
pension whereby spontaneous deposition of the
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rubber particles on the asbestos surfaces is
effected.

7. Method of making asbestos-rubber products
which comprises mixing asbestos in aqueous sus-
pension with electropositive rubber -particles
whereby spontaneous deposition of the rubber
particles on the asbestos surfaces is effected and
subsequently forming a sheet from the resulfing
rubberized asbestos slurry.

8. Method of making asbestos-rubber products
which comprises converting an electronegative
rubber dispersion to an electropositive dispersion
by means of a polyvalent metal salt of a mono-
basic acid, thereafter mixing the resulting elec-
tropositive dispersion with asbestos in aqueous
suspension whereby spontaneous deposition of
the rubber particles on the asbestos sur.aces is
effected, and subsequently forming a sheet from
the resulting rubberized asbestos slurry.

9. Method of making asbestos-rubber products
which comprises mixing asbestos in aqueous sus-
pension in the presence of an agent dispersive of
the asbestos with electropositive rubber particles
whereby spontaneous deposition of the rubber
particles on the asbestos surfaces is effected and
subsequently forming a sheet from the resulting
rubberized asbestos slurry. .

10, Method of making asbestos-rubber prod-
ucts which comprises converting an electronega-
tive rubber dispersion to an electropositive dis-
persion in the presence of added amphoteric pro-
tein and by means of hydrogen ions, thereafter
mixing the electropositive dispersion with asbestos
in aqueous suspension whereby spontaneous de-
position of the rubber particles on the asbestos
surfaces is effected, and subsequently forming a
sheet from the resulting rubberized asbestos
slurry.

GEORGE R. TUCKER.
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