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UNITED STATES

1,585,623

PATENT OFFICE.

JOHN ALLEN HEANY, OF NEW HAVEN, CONNECTICUT, ASSIGNOR TO WORLD BESTOS
CORPORATION, OF PATERSON, NEW JERSEY, A CORPORATION OF DELAWARE.

' FRIOTION FABRIC AND PROCESS FOR MAKING SAME.

* Appleatioti‘filed December 12, 1923, Serial No. 680,186,

‘This invention relates to matéi‘idls usable .

as friction elements in any type of machin-
ery but having particular utility, however,
in connection with the brake mechanism of
5 automotive vehicles. S '

In general, the invention comprehends the
use in a friction fabric of asbestos yarn
formed of asbestos paper strip or tape,
which is preferably reinforced by oae or
more strands or filaments of metal or of a

fibrous material, such as cotton, the fabric '

formed of the yarn being shaped and com-
pressed to render the fabric relatively dense
and close in texture. :

Among the objects of the invention,
therefore, is the provision of a friction fab-
ric in which is embodied asbestos paper-like

material as one of the constituent elements.

Another important object is the provision of
a friction fabric formed of material which
is amenable to shaping when subjected to
pressure and which }{)y compression tends to
become smoothly compacted and brought to
a texture highly suitable for use as brake
lining material, .

Another object contemplated is the utili-
zation in friction fabric of yarn in which is
embodied at least one strengthening element
or filament, either of metallic or of non-
metallic material, having greater tensile
strength than the asbestos paper.

Another object involved is the employ- -

ment of a fabrie containing binding material
which may be: readily loosened to permit
working of the material and to permit ad-

herent interengagement of the component

“yarns, and which subsequently will harden
to give added tenacity and coherence to the
fabric. : o

The above objects and other objects will
become apparent from consideration of the
mode of manufacture, which may be pre-
ferred, hereinafter detailed and illustrated in
the accompanying drawings in relation spe-
cifically to brake lining fabrics, in which:

Fig. 1 is a view of the core element of
an illustrative form of yarn used in forming
a friction fabric according to the present in-
vention; .

Fig. 2 is a view of asbestos tape used in’
the construction of such yarn;

Fig. 3 shows such yarn in completed .
form;

Fig. 4 is an enlarged detail of a portion of
a completed brake lining showing the type

-of weave;

Fig. 5 is a detailed view of a portion of
the fabric formed in accordance with the
process of the present invention; ‘

Fig. 6 is a. diagramatic showing of an ap-
paratus for working fabric after it comes
from the loom; , ;

Fig. 7 is a diagrammatic view of a modi-.
fied arrangement of the apparatus shown in
Fig. 6; -~ - R

Fig. 8 is a detail showing the specific type
of calendering rolls employed. ‘

One form of yarn used in making the fah-
ric consists of a core element 10, which may
be of metal, as brass, or of cotton or of any
material having the requisite tensile strength,
this core element being combined: with asbes-
tos paper styip or ‘band 11, to form the com-
pleted yarn 12, as shown in Fig. 3. The .
method of applieation of the paper strip or
band to the core is further brought out in
applicant’s co-pending applications as, for
example, in application Serial No. 516,129,
and need not be considered here in detail
further than to state that the yarn making
process includes generally a moistening step,
and rubbing and twisting steps and that gen-
erally two or more strands are intertwisted.
to give the requisite binding and holding
force, although any one or more of these
steps may be omitted, depending upon- the
manufacturing requirements. ,

In the manufacture of the asbestos yarns
use may be made of either long or short
fibred asbestos material bound and formed
into thin uniform paper-like strips or bands
of sufficient.cohesiveness and tenacity to un-
dergo subsequent straad, yarn and fabric -
forming operations. As described in said
co-pending ‘application, Serial No. 516,129,
the asbestos material is formed into a pulp
and passed through an ordinary paper-mak-
ing machine to form a web which is rolleqd
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ullx) in theusual manner, This web, which in
the

dereg sufficiently dry and compact to have
the necessary strength, particularly in the
surface portions thereof, is separated pref-
erably by a slitting machine into narrow
strips or bands to be utilized in yarn manu-
facture. Satisfactory results in forming
said strips are obtained by combining with
the asbestos.material in the pulp suitable
binding material, which serves to increase
the strength of the finished web or paper,
thus rendering it suitable to withstand the
stresses to which it is subjected in yarn and
fabric making operations. In practice, the
strips, as they are fed from the slitting ma-
chine, are wound into flat rolls for conven-
ience in treating and handling the strips or
bands. The strips or bands are then united
with filaments, as by rubbing, and further
united therewith, as by twisting. The yarn,
shown in Fig: 8, is supplied from a suffi-
cient number of spools to form a sheet of
warp yarns and this sheet is wound on a
warp beam which is then put into a loom
(not shown) of usual construction. Such
warp yarns together with a woof yarn sup-
plied from a shuttle are then woven into
the fabric having approximate dimensions
of the brake lining desired. This fabric 13,
Fig. 6, is carried over rollers 14 in a mois-
tened condition the warp and the woof pref-
erably being moistened just prior to the

. weaving operation, although in some in-

stances, such moistening is omitted and the
fabric comes through relatively dry. The
material is then led through pressure rolls
15, which in practice may be of such shape
as to determine the shape or size of the lin-
ing fabric and thence over drying rolls 16 in
the drying tower 17, through calendering
rolls 18, having a pressure regulating device
19 through the impregnating vat 20 over
guide rolls 21, thence through a second dry-
ing tower 22 over drying rolls 23 through a
second pair of calendering rolls 24 to reeling
apparatus 25 where the fabric is in the final
form of brake lining and ready for use.
The first calender 18 may also serve to
give size or form to the fabric; the periph-
eries of the rolls having the conformation il-
lustrated in Fig. 8. From this figure, it is
evident that the lower roll 26 has a flat
periphery and the upper roll 27 has a
flanged periphery, the flanges 26 including
the outer ‘edge of the lower roll 26. The
rolls ‘26 "and 27 ‘are sufficiently dis-
placed relative to each -other so as to
permit the insertion of the brake lining 13
and due to the flanges 28 of the up-
er roll, the fabric is boxed and consequent-
y sized or gauged, there being suflicient
pressure. applied to square off the face and
the edge of the fabric and compact the ma-

<terial.

Friction Fabric and Making the Same (US Patent 1,585,623, 1926)

ACL Doc 22411 - Page 4 of 9

aper-making operation has been ren-

1,685,628

The pressure applied, however, in the cal-

endering rolls 18 is insufficient to prevent

absorption of the impregnating fluid in the
vat 20 through which the fabric is passed.

Any suitable impregnating solution may be 7

employed such as linseed o1l or gilsonite, and
the fabric then thoroughly dried in the dry-
ing tower 22. The fabric is then subjected
to a second pressure operation in' the cal-
endering rolls 24 which bring it to exact
dimensions as required in the trade and the
completed brake lining is then reeled for

storage or shipment.

The process indicated in Fig. 7 is similar
to the one above described with the exception
that the material as it comes from the loom
is moistened to a more or less plastic stage.
‘While still moist, it is passed between calen-
dering rolls 30 where the fabric.is compacted
and smoothed. After passing the calender
rolls, there being used a stripper 31, to pre-
vent adherence of the fabric to the calender
rolls, the material is thoroughly dried in the
drying tower 32, passing around the rolls 33,
the fabric then going though the same ap-

paratus as utilized in the first form of the

process. .

In certain aspects, the present invention
involves the process of making asbestos fric-
tion fabric and the like, which consists in
forming yarns from paper-like strips of as-
bestos material bound with sufficient cohe-
siveness and tenacity to undergo subsequent
strand, yarn and fabric forming operations

and adherently interengaging said yarns,

preferably by weaving, into a fabric; and
also involves such resulting fabric. But in
its broadest aspect the invention resides in

‘an asbestos fabric or the like, combining as-

bestos material present in the fabric in de-
formed, flexible paper-like strip formation,
said material being bound together with suf-
ficient cohesiveness and tenacity to undergo
fabrication and to impart strength, cohesive-
ness and tenacity to the fabric.

It is important to note that the basic ma-

terial of which the brake lining is composed

is asbestos paper which is through the manu-
facturing steps brought at least once to a
softened or plastic condition, but that the
same retaing its form by the employment of
centering or holding cores. The susceptibil-
ity to softening permits the material to be
readily compressed and sized to any degree
of stiffness or shape desired and, inasmuch

as asbestos is non-inflammable and little, if’

any, inflammable substance is used in the
monufacture of the fabric, the final brake
lining is such as to meet the most rigid re-
quirements of  active practice. Asbestos
fibre lends itself also readily to impregna-
tion and by the nse of a proper impregna-
ting solution, an additional body is given
the material so that the final product is a
highly condensed, moisture impervious and
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the trade. It is noteworthy also that it is
not necessary. ‘to. use long-fibred asbestos,
although in many instances such use is de-
sirable as due to the fact that the asbestos
is formed as a paper strip in which the
fibres of asbestos are held together by an
adhesive binder, such as stabch, it is irnma-
terial whether the fibres of asbestos are short

-or long: Brake lining with asbestos of very

short fibres has been used with marked
suceess. o _ '

It should be noted that the ashestos paper-
like material is such that it may be softened
or rendeted more plastic by suitable treat-
ment to facilitate the manufacture of yarn
and fabric made from such yarn. After the
fabric is completed, it is treated to prevent
such softening or plasticizing and to give
the fabric such characteristics'as are neces-
sary for satisfactory service. In a specific
form of carrying out the invention; use is
made of binding material, including starch,
which may be softened by moistening. The .
such capability of being softened by moist-
ening is, however, undesirable in the' final
fabric.
impregnated with some material such. as lin-
seed oil or gilsonite, which tends to water-
proof the material and therefore tends to

Jprevent softening or plasticizing of the

paper-like ‘material.” - Such impregnating

-materials also possess certain lubricating
-qualities and serve to impart a certain de-

gree of flexibility to the starch or other bind- .
ing material, which would otherwise become
so stiff as to crack easily-in the yarn or
finighed fabric: - ' ‘

While I have described brake lining as
being formed of a single strip of woven

.fabrie, it i§ evident that a fabric of ‘double

or treble or any multiples of the desired
width may be used, the same being folded
over and compressed to the size desired. 1t

sile strength is desired; it is essential to use
a metal reinforced-yarn and that instead of-
using a single strand of the same, the yarn
formed of several strands twisted together,
each strand having a metal core, should be
used. The fabric built up of yarns of this
type which have been subsequently moist-
ened and impregnated and subjected to the
pressure operations of the calender rolls,
thus compacting the whole, will meet the
severest requirements of brake lining usage.

It is obvious also that the fabric is not

60

" 65

necessarily limited in its uses to brake lin- -

ing, but is usable as a friction element for
any purposes,‘such, for example, as clutch
facings. . . - ‘

' Tt should be understood that the term
“asbestos material”, wherever it appears in-

Friction Fabric and Making the Same (US Patent 1,585,623, 1926)
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The fabric is therefore treated or -contiaining a plurality

the specification and claims, is intended to

‘refer to material having ‘a substantial per-

centage of asbestos fibres, such as to give
more or less the characteristics of asbestos
as far as working and handling are con-
cerned, and the term “asbestos material”
where used in the specification and claims
shall be considered .as thus defined.
While the invention has been described as
relating to a specific apparatus and process
and fabric resulting therefrom ‘and as ap-
plied specifically to brake lining fabrics, it
should be understood that applicant does
not hereby desire to limit the invention to
the' specific means and elements detailed,
nor to the use of the fabric alone to brake
lining, but -to include such subject matter
and equivalents as come into the scope of
the claims hereunto ,appended. '
What is claimed is:

1. An asbestos friction fabric or the like,

containing a plurality of interengaged and
deformed paper-like strips of asbestos ma-
terial bound with sufficient cohesiveness and
tenacity to undergo . fabrication, said strips
being present in the fabric in paper-like
formation. .

2. An asbestos friction fabric or the like
of inte-rengageci
strips of asbestos material present in de-
formed paper-like strip formation, each of

said strips being bound together by bind- -

ing material with sufficient cohesiveness and
tenacity to undergo fabrication.

3. An asbestos friction fabric or the like,
containing asbestos material present in the
fabric in deformed, flexible paper-like for-
mation, said material being bound together
with sufficient cohesiveness and. tenacity to
undergo fabrication and to impart dura-
bility and tenacity to the fabric. ’

4. An asbestos friction fabric or the like,
containing compacted and reinforced as-
bestos material present in the fabric in
creased or deformed, flexible paper-like for-

‘mation, theé fibres of said material being

united * along their entire  longitudinal
lengths and bound together with sufficient
cohesiveness and tenacity to undergo fabri-
cation and to impart durability and coher-
ence to the fabric. .

5. :AAn asbestos friction fabric.or the like,
containing ~asbestos material present in the
fabric in deformed, flexible paper-like for-
mation, said material being bound together
by binding material with sufficient cohesive-
ness and tenacity to undergo fabrication and
to impart durability and coherence to the
fabric.. = . ; : T : : .

6. An asbestos friction fabric or the like;
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containing a plurality/ of ‘interengaged -

strips of asbestos material, each of said
strips being bound by binding material with
sufficient cohesiveness and tenacity to un-
dergo fabrication and to impart cohesive-
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ness, tenacity and strength to the fabric, and
cach of said strips also being present in the
fabric in deformed, flexible paper-like for-
mation. E

7. An asbestos friction fabric or the like,
containing ashestos material present in flex-
ible paper-like formation, said material be-

ing bound together by binding material with’

sufficient cohesiveness and tenacity to under-
go fabrication and having reinforcing fila-
ments associated therewith ‘to impart
strength, tenacity and cohesiveness to the
fabuic. .

8. An asbestos. friction fabric or the like,
containing a plurality of interengaged strips

of asbestos material present in deformed:

flexible paper-like strip formation, each of
said strips being formed and bound to-
gether by binding material with sufficient co-
hesiveness and tenacity to undergo fabrica-
tion and having one or more reinforcing fil-
aments. combined ~ therewith to impart
strength, tenacity and cohesiveness to the
fabric. . ‘ _

9. An asbestos friction fabric or the like,

containing a plurality of compacted, flexible -

and interengaged strips of asbestos material
longitudinally arranged therein and present
in deformed paper-like formation; the fibres
of said strips being united along-their en-
tire longitudinal lengths and bound to-

gether with sufficient cohesiveness- and te-

nacity to undergo fabrication and to linpart
cohesiveness, tenacity and strength to the
fabric. :

"10. An asbestos friction fabric or the like,
containing a plurality of compacted, flexible
and interengaged strips of asbestos material
longitudinally arranged therein and present

. in deformed paper-like formation, the fibres

of said- strips being united along their en-
tire longitudinal lengths and bound to-
gether by binding material with sufficient
cohesiveness and tenacity to undergo fabri-
cation and to impart cohesiveness, tenacity
and 'strength to the fabric. :
11. .An asbestos friction fabric or the like,
containing a plurality of compacted, flexible
-and interengaged strips of.asbestos material
longitudinally arranged therein and present
in deformed paper-like formation to render
the same flexible, each of said strips having
the fibres thereof formed and bound closely
together by binding material with sufficient

“cohesiveness and tenacity to undergo fabri-
cation and with one or more reinforcing fila- .

ments ‘combined therewith - to impart
strength, tenacity and cohesiveness to the
fabric. : ‘

12. An asbestos friction fabric or the like,

-containing a plurality of closely compacted,

- flexible and“interengaged strips of asbestos

a5

material longitudinally arranged therein and
present in’ longitudinally and transversely

- creased .or deformed flexible paper-like for-

1,585,623

mation, each of said strips having the fibres
thereof united along their entire longitudi-
nal lengths and bound closely together by
binding material with sufficient cohesiveness
and tenacity to undergo fabrication and al-
so having one or more reinforcing filaments
associated therewith to impart strength, te-
nacity and cohesiveness to the fabric.

13. An asbestos friction fabric or'the like,
.containing yarns formed from paper-like

strips of asbestos material bound together
with sufficient cohesiveness and tenacity to
undergo subsequent strand, yarn and fabric

_forming eperations.

14. An asbestos friction fabric or the like,
the major portion of which comprises. ad-
hering yarns formed from paper-like strips
of asbestos material bound together with
sufficient cohesiveness and tenacity to under-

"go subsequent strand, yarn and fabrie form-

ing operations.
- 15, An asbestos friction fabric or the like,

the major portion of which compriges yarns,

each ofy which is formed from a filament
twisted ywith a paper-like strip of asbestos
material bound together with sufficient cohe-
siveness and tenacity to undergo subse-
quent strand, yarn and fabric forming op-
erations. '

16. An asbestos friction fabric or the like,

70
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the majoi, portion of which comprises: ad- -

hering yarns formed from paper-like strips
of asbestos material -bound together with
sufficient cohesiveness and tenacity to under-

.go subsequent strand, yarn and fabric form-

mg operations, and reinforcing filaments
combined with saids strips. '

17. An asbestos friction fabric or the like
composed-of interengaged yarns, the major
portion of the yarns of said fabric compris-
ing paper-like strips of asbestos material

100

bound together with sufficient cohesiveness -

and tenaeity to undergo subsequent strand,
yarn and fabric forming operations. =~

18. A woven asbestos friction fabric or the
like, the warp threads of which comprise
adhering’ yarns formed from paperflike
strips of asbestos material' bound together
‘with sufficient cohesiveness and tenacity to
undergo subsequent strand, yarn and fabric
forming operations, and reinforcing fila-
ments combined with said strips.

19. An asbestos friction fabric or the like
composed of adherently interengaged yarns,
each of said ‘yarns being formed from at
least one filament twisted with at least one
paper-like strip of asbestos material bound
together with sufficient -cohesiveness and
tenacity to undergo subsequent strand, yarn
and fabric forming operations.

20.- An asbestos friction fabric or the like,
the warp threads of Whig
hering yarns formed from paper-like strips
of asbestos material bound together with suf-
ficient cohesiveness and tenacity to undergo

h comprise ad-
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_subsequent strand, yarn and fabri¢ forming

operations, and reinforcing filaments inter-

associated with said strips.: o

21. An asbestos friction fabric or the like
composed of a plurality of adhering yarns,
each of salid yarns comprising a filament
combined with a paper-like strip of asbestos
material hav‘ingf workable binding material

22..An asbestos friction fabric or thie like
comprising yarns, the major portion . of

which comprises adhering yarns formed

from paper-like strips of asbestos materiai
bound together with workable binding ma-
terial with sufficient cohesiveness and tenaci-

.ty to undergo subsequent strand, yarn and

20

a8

30
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60
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fabric forming operations. »
23. The process of making asbestos fric-

tion fabric and the like, which comprises

the following steps: of forming asbestqs ma-
terial united with workable binding mate-
rial into paper-like strips or bands of suf-
ficient cohesiveness and tenacity to undergo
subseqiient strand, yarn and fabric forming
operations; of forming yarns from said
strips or bands; of adherently interengaging

-such yarns:to’ form a fabric; and of there-

after compacting said fabric. A

24. The ‘process of making asbestos fric-
tion fabric and the like, which comprises the
following steps: of forming asbestos mate-
rial ‘united’ with workable binding -material
into paper-like strips or bands of sufficient
cohesiveness and ‘tenacity to,undergo subse-
quent strand, yarn and fabric forming op-
erations; of forming yarns from said strips

or bands; of interengaging such yarns to’
form a plastic fabric; of compacting said

fabric while in plastic condition; and of
destroying its plastic condition. -
25. The process of making asbestos fric-
tion fabric and the like, which comprises the
followinré steps: of forming asbestos’ mate-
rial united with workable binding material

" into paper-like strips or bands of sufficient

cohesiveness and strength to undergo sub-
sequent strand,.yarn and fabric forming op-
erations; of uniting said strips or bands with
filaments to form yarns; of interengaging
-and moistening such yarns to form a fabric;
of compressing’ said fabri¢ while in a mois-
tened condition; and of drying said fabric.

96. The process of making asbestos fric-
tion fabric and the like, which comprises the
following steps: of forming asbestos mate-

~ rial united with workable binding material

into paper-like strips or bands of sufficient

cohesiveness and tenacity to undergo subse- .

. quent strand, yarn and fabric forming op-

erations; of moistening said strips or bands
to render the binding material more work-
,able; of uniting the moistened strips with
filaments: te-form yirns; of -interengaging
such yarns.while moist to form- a fabric;

Friction Fabric and Making the Same (US Patent 1,585,623, 1926)
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‘tion fabric or the like, which comprises the

of compressing said fabric while moist and 65

of drying said fabric. N
27, The process of making asbestos fric-
tion fabric or the like, which comprises the

“following steps: of binding and forming

asbestos material into paper-like strips or
bands of sufficient cohesiveness and tenacity
to undergo subsequent strand, yarn and fab-

70

ric forming operations; of forming asbestos.

yarns from said strips or bands, while re-
taining the strip or band formation there-
in; and of adherently interengaging yarns,
including such asbestos yarns, to form a fab-
ric containing a substantial proportion of
asbestos material. . S

28. Thé process of making asbestos fric-
tion fabric or the like, which comprises the
following steps: of forming asbestos ma-
terial united with workable binding material
into paper-like strips or bands of sufficient
cohesiveness and tenacity to undergo subse-
quent strand, yarn and fabric forming op-
erations; of .forming asbestos yarns from
said strips or bands; of interengaging yarns,
including’ such asbestos yarns, ﬂ) form a
plastic fabric containing a substantial pro-
portion of asbestos material; of compacting

said fabric while in plastic condition; and
-of destroying such plastic-condition.

29. The process of making asbestos fric-

following steps: of binding and forming as-
bestos material into paper-like strips or
bands of sufficient cohesiveness and tenacity
to undergo subsequent strand, yarn and fab-

ric forming operations; of  uniting said.100

strips or bands with filaments to form asbes-
tos yarns; and of adherently interengaging
yarns, including such asbestos yarns, to form
a fabric containing a substantial proportion
of asbestos material.

30. The process of making asbestos fric-
tion fabric or the like, which comprises the.
following ‘steps: of ‘forming asbestos ma-
terial united with workable binding material

into paper-like strips or bands of sufficient 110

cohesiveness and tenacity to undergo subse-
quent strand, yarn and fabric forming op-
erations; of moistening sajd strips or bands

- to render the binding material more work-

able; of uniting the moist strips, or-bands
with filaments to form moist asbestos yarns;
of interengaging yarns, including such moist
asbestos yarns to form a moist asbestos fabric
containing a substantial proportion of ds-
bestos material; of compressing said fabric
while moist; and of drying said fabric. '

31. The process of making asbestos fric-
tion fabric or the like, which comprises the
following steps:
asbestos material into paper-like strips or

to undergo subsequent strand, yarn and fab-
ric. forming operations; of uniting said
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asbestosclaims.law/library/22411/7

75 .

80

85

90

120

’('_

of binding and forming 195

bands of sufficient cohesiveness and tenacity -


https://asbestosclaims.law/library/22411/7

(4]

L0

20

30

35

40

45

. &0

- forming reinforced yarn from filaments and,

66

60

‘ | _ .

~said fabrie:

(S

strips or. bands with filaments to form moist
asbestos yarns; of interengaging yarns, in-
cluding such moist asbestos yarns, to form
a moist asbestos fabric; of compressing said
moist asbestos fabric; and of drying said
fabric. v : - :

32. The process of making asbestos fric-
tion fabric or the like, which comprises the

following steps: of binding and forming as-

bestos material into paper-like strips or
bands of sufficient cohesiveness and tenacity
to undergo subgequent strand, yarn and fab-
ric forming orferations; of forming ‘asbestos
varns from said- strips or bands; of moister-
ing and binding warps of such asbestos yarn
into a moist fabric; and of compacting said
fabric while in moistened condition.

33. The process of making asbestos fric-
tion fabric or the like, which comprises the

following steps: of forming asbestos mate-'

rial united with workable binding material
into a paper-like strip or band of sufficient
cohesiveness and tenacity. to undergo subse-
quent strand, yarn and fabric forming op-
erations; of uniting at least one of such
strips or bands ‘with at least one filament
to form an asbestos yarn; of interengaging
and moistening yarns, including such as-
bestos yarns, to form a fabric containing a
substantial proportion of asbestos material;
and of compressing said fabric while in a
moistened condition.

34. The process of making asbestos fric-

tion fabric and the like, which consists in .

forming yarn from paper-like strips of as-
bestos material united with workable bind-

ing material, moistening said yarn, forming-
sald yarn while moist into a fabric, and sub- -

sequently compressing and drying the fab-
ric. '
85.-The process of manufacturing asbestos
friction fabric and the like, which consists
in forming reinforced yarn from cores and
paper-like strips of asbestos material bound
‘with sufficient. cohesiveness and tenacity to
undergo .subsequent strand, yarn and fab-
ric forming operations, moistening the yarn,
forming said yarn while moist into.a fabric,
and, subsequently compressing and drying
- 86. The process of making asbestos fric-
tion fabric and the like, which. consists in

moist paper-like strips of asbestos material
bound with sufficient cohesiveness and tenac-
ity to undergo subsequent strand, yarn and
fabric forming operations, forming said
yarn while moist into a fabric, and sub-

jecting said fabric to pressure and drying

operations. g ,
37. The process of making asbestos fric-
tion fabric and the like, which consists in
forming yarns from paper-like strips of as-
bestos material bound with sufficient co-
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hesiveness and tenacity to undergo subse-
quent strand, yarn and fabric forming op-
erations, and adherently interengaging said
yarns into a fabric. - :

38. The process of making asbestos frie-

- tion fabric and the like, which consists in

forming yarns from paper-like strips of
asbestos material bound with sufficient co-
hesiveness and tenacity to undergo subse-
quent strand, yarn and fabric forming op-
erations, forming said yarns into a fabric,
and effecting an adherent engagement be-.
tween individual yarns. g

39. The process of making asbestos fric-
tion fabric and the like, which consists in
forming yarns from paper-like strips of as-

bestos material bound by workable binding

material with sufficient cohesiveness .and
tenacity to undergo subsequent strand, yarn
and fabric forming operations, weaving said
yarns into a fabric, and effecting an adher-
ent engagement between individual yarns.

40. The process of making asbestos fric-
tion fabric or the like, which includes form-
ing asbestos material united with binding
material, which may be softened or plas-
ticized, into paper-like strips or bands of
sufficient  cohesiveness and tenacity and
adapted for yarn manufacture; forming
asbestos yarns from such strips or bands;
interengaging yarns, including such asbestos
\..yarn_, to form a fabric containing a substan-
tigl proportion of asbestos material; and
tredting said fabric to prevent subsequent
softening or plasticizing of the binding ma-
terial and to impart greater durability to the
fabriec. .- ) : o

41. A flexible asbestos friction fabric or
the like, containing reinforcing filaments
combined with asbestos paper-like material
present in the fabric in paper-like forma-
tion, said material being bound with suf-
ficient cohesiveness and tenacity to undergo
fabrication. . :

42. A flexible asbestos friction fabric or

the like, a substantial proportion of the weft.

threads of which consists of yarns formed

from one or more reinforcing filaments com--

bined with asbestos material present in the
fabric in paper-like formation, and bound
with sufficient cohesiveness and tenacity t»
undergo strand and yarn manufacture.

43. A’ flexible asbestos friction- fabric or
the like, a “substantial - proportion of the

warp threads of whiéh consists of yarns-

formed. from one or more ‘reinforcing fila-
ments combined with asbestos material pres-
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ent in the fabric in paper-like formation,

and bound with sufficient cohesiveness and
tenacity to undergo strand and yarn manu-
facture. R

44. A flexible friction fabrie, containing

asbestos material present in paper-like for-

mation and bound together with sufficient co-
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hesiveness and tenacity to undergo fabrica-
tion and to retain its paper-like character-
istics in the fabric, and reinforcing fila-
ments or strands associated with said as-
bestos material for reinforcing said fabric.

45. A friction fabric or the like, includ-
ing longitudinal filaments and weft yarn
formed from asbestos paper-like material
bound with sufficient cohesiveness and te-

7

46. A friction fabric or the like, includ-
ing longitudinal filaments and weft yarn
formed from at least one filament and at
least one strip or band of asbestos material
bound together with sufficient cohesiveness
and tenacity and adapted for yarn manu-
facture. »

In testimony whereof, I affix my signa-
ture.

10 nacity and adapted for yarn manufacture. JOHN ALLEN HEANY.
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