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This invention relates to brake lining fab-
ric and has for an object an improved asbes-
tos brake lining and process of making the
same. ‘
According to this invention, the yarn from
which the brake lining is woven 1s pre-im-
pregnated with a waterproof heat-resisting
compound which is prevented from harden-
ing or setting until after the yarn has been
woven into a fabric. After the yarn has
been impregnated with the heat-resisting
waterproof compound, it is treated to cure
the compound ‘without setting the same and
the yarn is then woven into fabric, after

. which the compound is treated to harden or

set the same. The resulting fabric is then
compacted to form a homogeneous mass hav-
ing the characteristics of a molded product.

In the preferred form of this invention,
the yarn from which the fabric is woven con-
sists of a reinforcing core enclosed in an
asbestos covering, the core preferably being

~ a soft metal wire and the covering prefer-
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ably being a strip of asbestos felt paper
wrapped about the core and bound by oppo-
sitely disposed binding wires. Such yarn
may be produced by the yarn forming ma-
chine disclosed in the co-pending application
of Edward Slade, Serial No. 37,606, filed
June 7, 1925, or in the co-pending applica-
tion of  Edward Slade filed on even date
herewith and bearing Serial No. 267,564.

Other objects, novel features and advan-
tages of this invention will be apparent from
the following specification and accompany-
ing drawings, wherein o

%igure 1 discloses a brake lining tape pro-
duced in accordance with a preferred form
of the invention; and. a

Fig. 2 discloses. the preferred form of yarn
from which the tape is woven.

The tape 10 preferably is a multiple in-
terwoven ply fabric having warp and weft
‘strands 12 and 11, each of which comprises
a wire core 13 enclosed in a strip of asbestos

arn 14 which is wrapped about the core and
Keld in place by oppositely wound binding
wires 15 and 16. The strands 11 and 12 may
be produced by a machine such as disclosed
in the co-pending application of Edward

Slade, Serial No. 87,606, filed June 17, 1925.
and the tape is woven from these strands by
a suitable loom. Or the tape may be formed
of yarn such as made on a machine like that
disclosed in the co-pending application of
Edward Slade, filed on even date herewith
and bearing Serial No. 267,564, and if de-
sired the warp or the weft strands may be
bare wire. ’

In these machines, an asbestos strip is
formed over a wire core and the binding
wires applied. The yarn as it comes from

‘the machine is wet and after being thor-

oughly dried, it is wound into cops of prop-
er size for use in a loom shuttle. The cops
are then subjected to a treatment thorougﬁ-
ly to impregnate the yarn with a water-
proof heat-resisting compound. The im-
pregnating operation is accomplished by
piling the cops into wire mesh baskets and
then immersing the same in a solution of ¢
waterproofing heat-resisting compound for
a sufficient length of time to permit the
yarn to become thoroughly saturated witt
the compound. The baskets are then lifte -
from the compound tank and the surplu:
compound permitted to drain off, afte
which the cops are placed in an air cham
ber where the more highly volatile solvent:
of the compound are evaporated. The san
baskets of cops are then placed in very ho

‘water for several minutes to cure the com

pound in the yarn without hardening the
same. . ’

Any suitable waterproofing heat-resisting
impregnating compound may be used in th
treatment of the yarn. An impregnating
compound which has been found to operat
satisfactorily comprises a mixture of gil
sonite, asphalt, China-wood oil, linseed oi
and kerosene.oil in approximately equa
parts’ dissolved in benzol and gasoline a
solvents. This compound is very satisfac
tory due to the fact that it thoroughly im
pregnates the yarn to make it waterproo
and heat-resisting and comprises solvent
which are easily volatile.

After the hot water curing process, th
baskets of cops are stored in tanks of col.
water if they are not to be used right away
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_ ing of the fabric.
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The cold water has the effect of keeping the
yarn soft and pliable, as the compound will
not set unless exposed to the open air after
the curing operation. If it is desired fo
make use of the yarn at once, the cops are
immediately immersed in a tank of thin
mineral oil after they have been taken from
the hot water tank. The cops are left in
the thin mineral oil until they have been
thoroughly soaked, after which they are
packed in bozes and allowed to stand for
a few hours before being used in the weav-
Also after being taken
from the cold water storage tanks, the

5 baskets of cops are scaked in the mineral

oil before being used. The mineral oil
maintains the yarn and the fabric woven
therefrom in plastic condition until such
time as the seiting of the impregnating
compound is effected. -

The yarn is now thoroughly impregnated
with Wwater-proofing heat-resisting com-
pound which has been cured but which has
not yet set so that the yarw is still very

* pliable and may be therefore readily woven.

The yarn is then woven into brake lining
tape on a suitable loom and may be woven

‘in single or multiple ply of any combination

desired properly to bind the various plies
together. The tape is highly compacted in

the process of weaving but retains its-plas- .

ticity for several hours due to the mineral
o0il treatinent, After the tape has been
woven and removed from the loom, it is still
plastic and is passed through a calender
or the like to shape, compact.and smooth it
as well as squeeze out the ‘excess moisture.

The tape is then coiled and arranged upon

suitable trays by means of which it may be -

immersed in a second tank of compound
similar to .the first compound, if so desired.
The second compound need not be of ex-
actly the same density as the first, but it
has similar waterproofing and- heat-resist-
ing characteristics. After the tape has been
allowed to remain in the second bath for
several minutes to become thoroughly im-
pregnated with the compound, it is lifted
out and allowed to drain. The trays carry-
ing the impregnated tape are passed through
an air draft where highly volatile con-
stituents are evaporated. The trays hold-
ing the rolls of tape are then placed in a
bake oven where they are heat treated for
several hours at a high temperature so that
the compound throughout the tape is thor-
oughly set. After the tape has been thor-

- oughly set, it is passed again through a cal-
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ender which brings it to the exact thickness.

The front portion of Fig. 1 shows the
form of weave which may be used in the
tape and the rear portion of the figure shows
the appearance of the tape after it has been
impregnated with the waterproof heat-re-
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1s a solid homogeneous mass.
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sisting compound and pressure applied by
means of the calenders.

During the process of weaving, the iden-
$ity of the yarn is completely disguised with

the result that the crieinal shape of the strip

of ashestos felt paper used to make the yarn
is destroyed and the asbestos fiber complete-
v matted together with the compound and
the wire throughout the eatire length of
the lining and, as the wires are woven with
& very close mesh, the whole mass is firmly
held in place. All the voids which are to
Le found in the ordinary type-of lining com-
pletely are filled up and the lining has the
appearance of a solid piece of material,
there being no visible appearance of woven
mesh. This condition is further effected by
the pressure to which the tape is subjected
when it is passed through the sizing rolis
or calenders just after 1t has been taken
from the loom while still in plastic condi-
tion. The final structure is extremely com-
pact and has the characteristics of a molded
product rather than a woven product and
The ultimate
product obtained by the process herein de-
scribed is a brake lining of great density
and having no pores wherein moisture can.
accumulate. As the yarn used in the weav-
ing-of the product has been thoroughly im-
pregnated with waterproof heat-resisting
compound, each individual asbestos fiber has
been coated and made non-absorbent. This
makes the finished product permanent in its
characteristics and it cannot swell due to
moisture, a feature found objectionable in
the present type of brake lining.

In the process of producing brake lining-
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as herein described from asbestos felt pa- -

per, the binding material or starch used in
the producing of the paper from asbestos
pulp is mostly removed and is not appreci-
ably present in the. finished product. The
starch or the like is partly separated from
the asbestos paper when the latter passes
through the yarn-forming machine. The
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starch comes to the surface of the yarn in -

fine scale so that, when the dry-yarn is
wound into cops before being impregnated,
the same is sloughed off in the winding oper-
ation. When, the yarn is being treated with
the impregnating compound and carried
through the curing process in the hot water
and mineral oil,'the majority of the balance
of starch in the asbestos paper is loosened
and comes to the surface of the'treated yarn
so that, as the strands of yarn are woven
into the fabric on:the loom most of this
residue of starch is squeezed out and is auto-

matically scraped off the woven material 1

with the surplus compound which the starch
absorbs. ‘ » : o

Brake -lining formed -according to this
process is of very great density and compact-
ness and has a high coefficient of friction
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and .a low wear factor. After it has been

riveted to a brake band or shoe, it cannot-

be easily displaced because of its density and

the compact arrangement of the interlacing

wires.

It is to be understood that the pre-impreg-
nating process herein described and the re-
sulting compacted brake lining fabric com-
posed of a homogeneous mass of wire and
asbestos material having the characteristics
of a molded product are not limited to the
particular stuff or form of material de-
scribed but the scope of the invention is
limited only as defined in the claims append-
ed hereto. In particular, while it is pre-
ferred to use in the pre-impregnating proc-
ess a_yarn composed of wire and asbestos
felted paper of the character described and
the best results in the finished brake lining
product are thereby achieved, still many of
the advantages of the invention may be se-
cured in connection with the manufacture of
brake lining composed of yarn made of
spun fiber asbestos material and other forms
of asbestos yarn heretofore known.

Iclaim: : L

1. The process of making brake lining
which comprises immersing asbestos yarn in
an impregnating compound solution, cur-
ing the compound without setting the same,
treating said yarn to maintain it in plastic
condition, weaving the same into a fabrie,
and subsequently treating the fabric to set
the impregnating compound. o

2. The process of making. brake lining
which comprises immersing asbestos yarn
in an impregnating solution, curing the im-
pregnating compound without setting the
same, treating said yarn to maintain it
in plastic condition and weaving the same
into fabric, treating the fabric to set the
compound, and subjecting the fabric to pres-
sure to compact the same.

3. The process of making brake lining

which comprises impregnating ashestos yarn
with a waterproof heat-resisting compound,

curing the compound without hardening,,

treating said yarn to maintain it'in plastic
condition, weaving the yarn into tape and
subsequently setting the compound and com-
pacting the tape. ‘

4. The process of making brake lining
which comprises enclosing a wire in a strip
of asbestos paper to form yarn, impregnat-
ing the yarn with waterproof heat-resist-
ing compound, curing the compound with-
out hardening, treating said yarn to main-
tain it in plastic condition, weaving the yarn
into fabric and treating the fabric to com-
pact the same and set the compound.

5. The process of making brake lining
which comprises pre-impregnating a yarn
composed of wire and asbestos material with
a waterproof heat-resisting compound, treat-
ing the yarn to cure the compound without

3

setting the same, treating said yarn with
mineral oil to maintain it in plastic con-
dition, weaving the yarn into tape, treating
the tape to set the impregnating compound
and subjecting the tape to pressure to com-
pact the same. ‘
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6. The process of making brake liningv'
which comprises immersing asbestos yarn in . -

a solution of a mixture of gilsonite, asphalt
and oil, evaporating the more volatile con-
stituents of the solvent, treating the yarn
to cure the impregnating compound with-
out setting the same, treating said yarn
to maintain it in plastic condition, weaving
the yarn into fabric and subsequently treat-

ing the yarn to set the compound and to

compact the fabric.

7. The process of making brake lining
which comprises pre-impregnating a yarn
composed of wire and asbestos material in
a solution of a waterproof heat-resisting
compound, evaporating the solvents for such
compound, treating the impregnated yarn to
maintain it in plastic condition, weaving
the yarn into tape, immersing the tape in a
solution of a waterproof heat-resisting com-
pound, baking the tape to evaporate the sol-
vent and set the compound, and calendering
the tape.-

8. The process of making brake lining
which comprises pre-impregnating a yarn
composed of wire and asbestos material in
a solution of a. waterproof heat-resisting
compound, evaporating the more volatile
constituents of the solvent of such compound
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while preventing setting of the compound, -

treating said compound to maintain it in
plastic condition, weaving the yarn into

‘tape, immersing the tape in a solution of

a waterproof heat-resisting: eompound, bak-

105

ing the tape completely to evaporate the -

solvents and set the compound.
9. The process of making brake

‘-Iining :

which comprises pre-impregnating a yarn -

composed of wire and asbestos material in
a solution of waterproof heat-resisting com-
pound, evaporating the more volatile con-
stituents of the solvent for said ~compound
while preventing setting of the compound,
immersing the impregnated tape in mineral
oil to maintain the same in plastic condi-
tion, weaving the impregnated yarn into
tape, immersing said tape in a solution of
a waterproof heat-resisting compound, bak-
ing the immersed tape completely to evapo-
rate the solvent for the compound and to
set the same, and subsequently calendering
said tape. a

10. The procéss of making brake lining
which comprises pre-impregnating a yarn
composed of wire and asbestos material in
a solution of waterproof heat-resisting com-
pound, evaporating the more volatile con-
stituents of the solvent of such compound,
immersing the impregnated yarn in hot
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water to cure the compound without hard-
ening the same, immersing the yarn in a
thin mineral oil to maintaln its plasticity,
weaving the yarn into tape, immersing the
tape in a solution of a waterproof heat-re-
sisting compound, completely evaporating
the solvent for said compound and setting

‘the same by baking, and subsequently calen-

dering the baked tape.

11. The process of making brake lining
which comprises pre-impregnating a yarn
composed of wire and asbestos material in
a solution of a waterproof heat-resisting
compound, evaporating the more highly vol-
atile constituents of the solvent, immersing

- the yarn in hot water to cure the compound
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and subsequently treating the fabric to set
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without hardening it, treating said com-
pound to maintain it in plastic condition,
weaving the impregnated yarn into tape, im-
mersing the tape I a solution of a water-
proof heat-resisting compound, thoroughly
evaporating the solvent of the compound,
baking the tape to set said compound, and
subsequently calendering the same.

12. A brake lining fabric comprising in-
terwoven warp and weft strands, each strand
being composed of an asbestos paper sheath
folded lengthwise about a metal core and
binding wires oppositely wound thereabout,
said asbestos being impregnated with heat-
resisting waterproof compound prior to be-
ing woven and the fabric being compacted
to produce a smooth exterior surface.

13. The process of making brake lining .

which comprises enclosing a metal core in

.an asbestos strip to form yarn, impregnat-
ing the yarn with a solution of water-proof

heat-resisting compound, evaporating the
more volatile constituents of the solvent,
curing the comi)lound without settin
same, weaving the yarn into tape and sub-
sequently treating the tape to set the im-
pregnating compound and to compact the

14. The process of making brake lining
which comprises impregnating an asbestos
yarn with a solution of water-proof heat-
resisting compound, evaporating the more
volatile constituents of the solvent, curing

.the impregnating compound without setting

the same, weaving the yarn into a fabric

the impregnated compound. | :

15. The process of making brake lining
which comprises impregnating asbestos yarn
with a solution of water-proof heat-resist-
ing compound, evaporating the more vola-

-tile constituents of the solvent, curing the
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compound without setting the same, treat-
ing said yarn to maintain it in plastic con-
dition, weaving the yarn into fabric and
subsequently treating the fabric to set the
impregnating compound.

 16. A brake lining fabric composed . of
warp and weft strands, each strand being

1,819,344

compose‘d of a strip of asbestos paper rolled
lengthwise about a metal core of substan-

tially the same length, and binding wires -

oppositely wound around said paper to bind
the same to the core: T

‘17. A brake lining fabric composed of in-
terwoven warp and weft strands, each strand
being composed of metal core enclosed in a
strip of asbestos paper substantially co-ex-
tensive in length therewith and being rolled
lengthwise around the same, and a binding
wire wrapped around said paper strip.

18. A brake lining fabric comprising in-
terwoven warp and weft strands, each strand
being composed of a metal core enclosed by
a strip of asbestos paper substantially co-ex-
tensive in length therewith and rolled
lengthwise about the same, and a binding
wire wrapped about said paper, said paper
being preimpregnated with a. heat resisting
water-proof compound and the fabric be-
ing compacted to produce a smooth exterior
surface. ‘

19. A brake lining fabric comprising in-
terwoven warp and weft strands, each strand
comprising a strip of asbestos paper rolled
lengthwise' about a metal core of substan-
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tially the same length, and binding wires

oppositely wound around said paper, said
asbestos paper being preimpregnated with
heat resisting water-proof compound and
the fabric being compacted to produce a
smooth exterior surface.

In testimony whereof, I have signed my
name to this specification.

' EDWARD SLADE.
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