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UNITED STATES

- 1,585,618
PATENT OFFICE.

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

YARN AND PROCESS FOR MAKING THE SAME.

Application filed January 9, 1824, Serial Ro. 655,091. Benewed January 28, 1026.

“This invention relates to asbestos yarn
and a process for manufacturing the same
from asbestos paper-like material which may
be in the form of paper-like strips or bands.
More specifically, the -invention contem-
plates working-and forming into a strand
a pa{)_er-liké strip or band of asbestos ma-
terial bound' together with sufficient co-
hesjveness 'and tenacity and adapted for
yarn manufacture, and subsequently uniting
the strand with a filamentary body such as
a wire and twisting the two elements to-
gether so-that the filament is wrapped and
twisted about the exterior of the strand
to form a completed yarn. -

An object of the invention therefore, is
the l;;rovision of a process by means of
which a stable and tenacious yarn is formed
by ‘the application 'of a* filamentary body
to a yarn strand, subsequent to the forma-
tion of a strand of the material-used- An-
other object of the inventiom is the utiliza-
tion of a method of manufacture for yarns
of non:coherent asbestos material, in which
a reinforcing filament is applied to the ma-
terial in suc
revent stripping and disin-
tegration of the completed fabric through

friction. Another object contemplated is:

the utilization of a process in which the
number of essential steps required in the
manufacture of the yarn is reduced to a
minimum. An object of the invention also
is the utilization in a yarn making process
of non-coherent asbestos material 1n the
form of paper strip and the subsequent
binding OP tﬁis strip fo give reinforcement
and strength thereto. An object also con-
templated is the provision of a method of
manufacture for yarns in which a more or
less rigid supporting or reinforcing element
such as metal wire is applied preferably
in helical arrangement to tﬁe body. material
of the yarn wl;gile still moist, so that the
wire binds into and masses the material in
a closely compacted fabric. ‘

Further objects are contemplated in the

provision of mechanisin wherein the ap--

plication of a reinforcing member to a yarn
structure is simplified; in the utilization of
mechanism involving simplified means for
loosening the binder of the paper consti-
tuting the body element of the structure,

and in:the production of an article of manu-

facture iy Whlch & tenacious and flexible
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8 way as to bind the material.

filament is twisted with or twined around

the body material to hold the same properly
compacted and unified. :

For the purpose of this disclosure there

is shown a specific embodiment of mecha-
nism for carrying out the invention, in
which. _ ‘

" Figure 1 is a view partly in perspective
and partly in section, showing diagram-

matically the various essential steps of the-

process; 4
Figure 2 is a séction of the paper strip
employed in the process; .
iguré 8 is a section of the strand of
asbestos material® prior to the application
of the reinforcing element, and '
Figure 4 is a view of the final yarn struc-
ture with the end unravelled to show the
separate composite elements. :
Ina co-gending application of the present
inventor, Serial No. 516,129, filed November

‘18, 1921, a process and mechanism is de-

scribed by means of which yarn is manu-
factured from asbestos material, reinforced
by a filament, the filament in this instance,
however, being incorporated as a core with-
in the yarn body material which is formed of
thin asbestos paper. ~ In making the asbestos
paper, asbestos material is formed into a
pu]];; and passed through an ordinary paper
making machine to form a web, which is
rolled up in the usual manner. This web,
which in the paper making operation has
been rendered sufficiently dry and compact
to have the necessary strength, is separated
by a slitting machine into narrow strips to
be utilized in the manufacture of yarn.
Satisfactory results are obtained by combin-
ing with tge asbestos material in the pulp
suitable binding material, which serves to
increase the strerigth of the finished web
or paper thus rendering it suitable for
manipulation in the yarn making operation.
In the asbestos paper thus formed the asbes-
tos material may be bound together with
sufficient cohesiveness and tenacity to under-
go subsequent strand and yarn forming op-
erations. In this process, application is made
of a rubbing belt mechanism which manipu-
lates the material in such & manner as to
completely coat the core. While yarn made
according to this process -is useful, in some
instances however, it has been found dis-
advantageous, especially ~where a single
strand was desired, to have the core com-

Published by AsbestosClaims.Law
asbestosclaims.law/library/23489/2

60

as

70

%

8¢

85

80

86

100

105

110


https://asbestosclaims.law/library/23489/2

a

ot :
pletely covered by fibrous material, inas-
much as the outer surfaces of the yarn were
being constantly subjected to frictional in-
fluences and to impacts from oustide bodies,

5 thus tending to disintegrate the fabric. In

the present application, applicant has pro-
videg a mechanism and process by means of
which the reinforcing element is applied to
the exterior of a non-coherent body material

10 in such a way as to hold the same constantly

in position and tend to retard disintegration
by wear and tear. RS

Referring to Figure:'1 of the drawing,
there is shown a spindle 10, upon which 1s

16 pounted a plurality of rollers 11, of tape,

. 947, filed

the same being in the form of paper 12,

in narrow strips. )
The paper 12 used in the process herein

described is formed preferably of fibrous

20 mineral material such, for example, as as-

bestas material. For the manufacture of
yarn for use in brake lining, friction

clutches, and various heat insulating fabrics,’

a paper made of asbestos fibre held together

* 28 by a binder, such as starch, as described in

my co-pending application, Serial No. 692,-
Fei. 15, 1924, "has been found

highly desirable.
The paper strip 12, as placed upon the

30 gpindle 10, is adapted to be subjected to a

series of operations, the major of which in-
cludes action ¢f a ‘moistener 13, a rubber
14, and a twister 15, these various mech-
anisms being placed in juxtaposition suit-
able for consecutive operation upon the
tape or paper strip 12. The strip 12 passes
to the moistener 13, over the guide roll 16,
and in the moistener is subjected to the ac-
tion of a roller 17 which has bearings in the

40 walls of a container 18. Within the con-

!

80

tainer 18, liquid is placed, water, for exam-
ple, and the rotation of the roller 17 carries
the liquid on its surface up into contact
with the paper strip 12, thereby moistening

5 the same and loosening the binder which, in

the manufacture of the paper has been mixed
? with the fibres to hold the same together.
rom the mGisbener, the strip is carried

.. ‘to the condenser-14, and: is there subjected
W' the action of %

o-adjacént belt structures,
‘18 and 19, Hésa belt  structures are each
formed of a singlé contihuous web 20, mount-
od upon rollers 21- and 22, and are adapted
to have movement not only in a forward
direction, as indicated by the arrows, but
also transversely to the direction of forward
movement, the one belt reciprocating rela-
tive to the other,
ciprocation and forward movement of the
belts when applied to the yarn 12 traversing
the same, subjects the moist body material
of the paper to a rolling and compacting
operation which tends to form the paper into
the shape of a strand, having & circular cross
section as indicated at 23 in Figs. 1 and

This combined lateral re--

1,685,818

3. During the shaping into a strand, the
paper strip is closely creased or crinkled.

The strand 23, while in this moistened con-
dition}’ is then united with a filament 24,
as, for example, a flexible metal wire, the
same being wound upon a bobbin 25, posi-
tioned adjacent the rubber 14, as indicated
in Fig. 1. Both wire 24 and strand 23 are
passed over a guide roll 26, and thence into
the twister 15, where the two combined
elements are subjected to a twisting opera-
tion for the purpose of twining the filament
closely about and into the material of the

10

75

fibre constituting the yarn, the final product -

being as indicated in Fig. ¢ of the drawings.

The - twisting mechanism employed, in-
cludes apparatus controlling the twisting
of the strand, as well as the feed or the
number of twists per unit length. To a hol-
low sleeve 30, through which the combined
strand and filament are adapted to have pas-
sage, is attached at its upper end a pulley 31,
grooved at its periphery to receive a drive belt
32. The base of the sleeve 30 is attached to a
cross bar 33, the ends of which support stub
shafts 34, these shafts serving as means of
support for the guide rollers 35 and 36. The
bases of the shafts 34 rest upon a second
cross bar as 37 subtending from which on
its ends are guide rods 38, terminating in
guide loops 39. A guide loop 40 also 1s
fixed to the cross bar in 37. The twist
mechanism, as above described, is supported
from a base 41 by means of a standard 42,
the same being attached to the central por-
tion of the cross bar 37.

The mechanism of the twister is embodied
in a sleeve 45 to the top of which is-attached
a ‘pulley 46 grooved at its periphery to re-
celve a drive belt 47. On the base of this
sleeve 45 is attached a gear wheel 38, adapt-
ed to mesh with pinions 49 secured to the
tops of the stub shafts 34. Bracket plate
50 holds the sleeve 45 in proper relationship
to the rest of the mechanism.

From the description above indicated, it
is apparent that the strand elements are sub-
jected to a combined action, a twisting oper-

tion induced by the rotation of the pulley
31, and a secondary twist operation depend-
ent. apon the speed at which the yarn

is fed into the twister, this speed being de-
pendent upon the rotation of the pulley 46;
and to attain this result, the combined units
zre led through the sleeve 30 about a guide
roller 50 around loops 35 and 36, and
through guide loops 40 and 39, and thence to
the spool 50 upon which the completed yarn
i wound in layers. .
The mechanism for facilitating the wind-
ing of the yarn about the spool 51 is indi-
cated as including a lever 52 pivotally
mounted at 53, the longer arm 54 terminat-
ing in a roller 55 adapted to have contact
with the base of the spool 51, and the shorter
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arm 56 terminating in a roller 57 adapted
to have operative contact with a heart-shaped

“cam 58, pivotally mounted at 59. . In view of

the fact that the spool 51 is slidably mounted
upon the standard 42, it is obvious that with
propeér dimensioning and timing ot the ap-
paratus, full layers of yarn are deposited
uniformly and regularly upon the spool as
it comes from the twister.
Emphasis should be laid upon several im-
ortant . characteristics- of the invention.
‘or the purpose of this disclosure,” the

‘means for loosening the binder of the strip

has been' indicated as a moistener 13, but
other means may also be provided which ac-

- complishes a closely similar result. For ex-

20

ample, by mechan.cal manipulation of the
paper, including flexure without moistening
the same, the binder may be readily removed
from the paper, or where asbestos strip is

" employed, the binder may be completely re-

25

30

inoved by the application of heat. It is
further pointed out that in the process here-
in involved, it is not essential that the bind-
er be completely removed from the paper.
In fact, in some instances it is desirable
that a portion of the binder remain in the
fibre, inasmuch as after the process has been
completed and the product dried, the binder
resets and tends to add greater rigidity to
the structure. Moreover, it is possible to
fabricate a yarn without loosening the bind-
er in the strip, merely subjecting the paper
to the rubbing action which tends to loosen
the paper structure and subsequently twist-

- ing the same with a reinforc.ng cord. The

40
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specific method utilized in the process by
1means of which a wire is incorporated with
the paper at the inception of the twisting
operation, tends markedly to heighten the
degree .of success attainable in this variation
of the process. P

Still another consideration is involved in
the number of elements constituting the
final yarn. As indicated in Fig. 1 it is pos-
sible to use two or more paper strips, a second
paper strip 60 being shown as fed over a
roller 61. Beneath is the roller 16, the strip

-of paper 12 being directly above strip 60

and entering the rubber 14, one beneath the
other and these being subjected to a simul-
taneous manipulation. Likewise two or
more filaments may be utilized to form the
single complete yarn, an additional spool
65 and filament-66 being shown in Fig. 1.
Where a final yarn of very great tensile

strength and coherence is desired, the ad-

dition of a number of additional paper

strips and filamentary wires is desirable, -

the number of said added elements being
readily modified in the manufacture of the
arn.

Attention is directed to the fact that the

twisting operation is not limited to the

strand within the twister, but the twisting-

ACL Doc 23489 - Page 4 of 11

effect is transmitted above the twister to sec-
tion 70 of the strand, intermediate the roller
26 and the top of the twister. This section of
partially twisted material is a desiralle
characteristic bf the process, inasmuch as
the material is more or less non-coherent at
this point and subject to rupture, the twist
of the wire, however, serving as a reinforce-
ment to maintain the material in position.
Subsequent to its entry into the twister, the
filament is. wrapped closely around the fib-
rous material of the strand in accordance
with the nature of the feed of the mecha-
nism, thus closely compacting and binding
the two- elements together in their final
form. -

It should be understood that the term
“asbestos material”, wherever it appears in
the.specification and claims, is intended to
refer to material having a substantial per-

8.

80

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.

It should also be understood that the term
“coreless strand” wherever it appears in the
specification and claims, is intended to refer
to a strand in which there is no reinforce-
ment of the asbestos paper-like material by
means such as metall.c or non-metallic fila-
ments, threads, and the like.

Other variations and modifications will
be apparent to those skilled in the art to
which the invention pertains and it is there-
fore desired to cover the same broadly as
well as specifically, as indicated by claims
hereto appended. -

Furthermore, it is to be expressly under-
stood that I do not in any wise limit my-
self to the apparatus herein illustrated and
described in the practice of my method.
The apparatus shown is for illustrative pur-
poses and to enable others to understand
the. invention and to practice the methol.
Obviously apparatus, other than that shown
herein, may be therefore employed in prac-
ticing my invention.

What 1s claimed is:

1. A process for making yarn of puaper
strip which consists in loosening the binder
therein subjecting the strip to the action of
forwardly progressing and transversely re-
ciprocating surfaces to form a strand, unit-
ing the strand with a filament, and finally
twisting the strand with the filament to form
2 yarn.

2. The process for making yarn or paper
strip which consists in loosening the binder
of the paper strip, transversely manipulating
the strip to form a yarn, uniting the strand
with a filament, and finally twisting the
strand and filament together.

3. A process for making yarn of paper
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- strip which consists in moistening the strip,
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15

£0

30

subjecting the moistened strip to the action
of aterally reciprocating surfaces to form
a strand, combining the strand with the fila-
ment, and twisting the strand and filament
together. : o

4. A process for making yarn of paper
strip which consists in nioistening the strip,
subjecting the moistened strip to the action
of forwardly moving and laterally recipro-
cating adjacent surfaces to form a strand,
uniting the strand with a filament, and fi-
nally twisting the strand with a filament to
form a yarn.

5. The process for making yarn of paper
strip which consists in partially removing
the binder of said strip, subjecting the strip
to the action of laterally reciprocating sur-
faces to form a strand, combining the strand
with the filament, and subsequently twist-
ing the filament about the strand to form a
rArn. .

’ 6. The process for making yarn or paper
strip which consists in subjecting the strip
to the action of forwardly moving and lat-
erally reciprocating adjacent surfaces to
form a strand, and twisting the strand with
a filament.

7. The process for making yarn of paper
strip which consists in laterally rubbing the
strip to form a strand, and twisting said
strand simultaneously with a filament to
form a yarn. :

8. The process for making yarn of paper
strip which consists in rubbing the strip
laterally to form a strand, uniting the strand
with a filament, and loosely twisting the
filament and strand together.

9. The process for making yarn of paper
strip which consists in laterally rubbing said
paper strip to form a strand, combining the
strand with a plurality of filamentary re-
inforcing elements, and twisting together
said elements and strand to form a yarn.

10. The process for making yarn of paper .

strip which consists in subjecting the paper
strip to the action of forwardly progressing
and laterally reciprocating surfaces to form
a strand, uniting the strand with a plurality
of reinforcing elements, and twisting the
strand and elements together to form a yarn.

11. The process for making yarn of paper
strip which consists in laosening the binder
of said strip, subjecting the strip to the ac-
tion of forwardly moving and laterally re-
ciprocating curfaces to form a'strand, unit-
ing the strand with a filament, and subject-
ing said united filument and strand to an
initial loose twist and a subsequent close
twist to form a yarn.

12. A process for making yarn out of a
plurality of paper strips which consists in
loosening the binder of said strips, simul-
taneously subjecting the strips to the action

' of forwardly moving and laterally recipro-

Process of making yarn from asbestos paper (US Patent 1,585,618, 1926)
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cating surfaces, uniting the strips with a
filament, and twisting said strips and fila-
nient together to form a single yarn.

13. A process for making yarn out of a
purality of paper strips which consists in
loosening binder in the strips, subjecting the,
strips to thie action of forwardly moving and
Iaterally reciprocating adjacent surfaces,
combining the strips with a plurality of re-
inforcing filamentary elements, and finally
twisting said reinforcing elements and strips
together to form a yarn.

14. A process for making yarn out of a
plurality of paper strips which consists in
loosening binder-in’ the strips, subjecting the
strips to the action of forwardly moving and
laterally reciprocating adjacent surfaces,
combining the strips with a plurality of re-
inforcing filamentary elements, and finally
twisting said reinforcing elements and strips
simultaneously togetlier to form a yarn.
~-15. The process of making yarn of paper
like strip which comprises moistening and
rubbing said strip to form an unreinforced
yarn and twisting said yarn with a rein-
forcing filament, while still moist and to
twine said filament closely about and into
said varn.

16. The process for making yarn of a
strip of asbestos paper including binding
material to hold together the fibres thereof,
which consists in treating the strip to rendec
the binding material more workahle, directly
shaping the strip to form a coveless strang.
and thereafter twisting the coreless strand
with a reinforcing element.

17. The . process for making yarn of
asbestos paper strip containing bindin
material to hold together the fibres thereot,
which consists in directly subjecting the
strip to the action of forwardly moving and

laterally reciprocating adjacent surfaces to

form a corelesy strand, and thereafter twist-
ing the coreless strand with a filament.
18. The process for making yarn of

asbestos paper strip containing binding

material for holding together the fibres
thereof, which consists in laterally rubbing
the strip to form a coreless strand, twisting
sa.d coreless strand to form a coreless pre-
liminary yern, and thereafter twisting said
coreless preliminary yarn “with a reinforc-
ing element to form a final yarn. '

19. The process for making the yarn of as-
bostos paper strip containing binding mate-
rizl for holding together the fibres thereof,
which consists in forming the strip into a
reund coveless strand in which the strip re-
tains s paper formation, twisting the core-
less strand to form a coveless preliminary
yarn. and thereafter combining the coreless
preliminary yarn with a reinforeing element
to form a final yarn.

90, .\ continnous process of forming yarn
which consists in forming an asbestos paper
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strip directly into a coreless strand, twisting
saicf) coreless strand betwéen two fixed points
as the strand is advancet], and applying to
the coreless strand at an intermediate point
a reinforcing element_to be twisted there-
with to form a yarn. . :

21. A continuous process of forming yarn-

consisting in. shaping an asbestos paper
strip into a round coreless strand, twisting
strand between the point where
the shaping operation terminates and a fixed
point, and applying to the coreless strand
at an intermediate point a reinforcing ele-
ment to be twisted with the coreless strand
already formed. N

22. The process of making yarn which in-

cludes forming a paper-like strip of asbestos
material in which the fibres are held to-
gether by suitable workable binding mate-
rial, directly forming said strip into a core-
less strand, and thereafter combining said
coreless strand with a filament to form a
yarn. L .
23. The . process of making yarn which
includes forming 'a paper-like strip of
asbestos- material in’ which the fibres are
held together by workable binding material,
moistening the strip to render the asbestos
material and binding material more work-
able, directly forming said strip into a core-
less. strand, and ‘thereafter twisting a fila-
ment with said coreless strand to form a
yarn.

'24. The process of makin
includes forming a paperﬁike strip of
asbestos material in: which the fibres are
held together by workable binding mate-
rial, directly forming the strip into a round
coreless strand in which the strip retains
its strip formation., and formin
from said coreless strand by twisting a fila-
ment with the same. _ ‘

25. In a process of making asbestos yarn,
forming paper from
ashestos “material and sufficient workable
binding material as to permit slitting the
paper; slitting the paper into strips; and
ing and twisting a strip of such paper
to form a coreless preliminary yarn there-
from, and thereafter combining a filament
therewith to form a final yarn.

26 In a process of making asbestos yarn,
the  following steps; forming paper of
asbestos material and workable binding
material securing together the fibres of said
asbestos material; slitting the finished
paper into strips; shaping one of said strips
to form a coreless strand; and combining
the coreless .strand thus formed with a fila.
ment to form a yarn.

27. In a process of making asbestos yarn,
the following steps; forming a pulp contain-
ing asbestos material and a workable binder;
passing the pulp through a paper making
machine and winding the finished ashestos

“of said coreless stran

-asbestos material into a

ing said<coreless pre

yarn which"

a yarn,

o
the paper “from
ng machine and

paper into a roll; runnin
said roll through a slitt
rewinding the strips thus formed; forming
a coreless strand E‘s;)m each of said strips,
and thereafter twisting a filament with each
f s ; to form final yarns.
28." A method of making asbestos yarn for.

.the manunfacture of fabrics and other pur-

poses, which comprises binding and forming

thin ubiform paper-
like strip or band of sufficient cohesiveness
and tenacity to undergo-subsequent strand
and yarn forming operations, forming said
strip or' band into a coreless: stmn’cf and
thereafter combining said coreless strand
with a filament to form a yarn,

'29. A’ method of making asbestos yarn for
the manufacture of fabrics. and other pur-
poses, which comprises binding and forming
asbestos material into & thin uniform pa-
per-like strip 6r band of sufficient cohesive:
ness and tenacity to undergo subsequent:
strand.and yarn forming operations, ?orn'r
ing said strip or band into a coreless gtrand,
twisting said coreless strand to form s core.
less preliminary yarn, and thereafter twist-
' iminary yarn with a
reinforcing filament to form a.-final yarn.

30. A method of makin
for the manufacture of fa%rics and: other
purposes, which comprises binding’ and
forming asbestos material into a thin uni-
form paper-like strip or band of sufficient -
cohesivness and tenacity to undergo subse-

quent strand and yarn forming operations, 100

working said strip or band to form a core-
less strand, twisting said coreless strand to
form a coreless preliminary yarn, and there-
after combining said coreless reliminary
Yarn with a filament to form a ﬁl;x
31. A method of making asbestos yarn for
the manufacture of fabrics and other pur-
poses, which' comprises binding and form:
ing asbestos material into a thin moist uni-
form paper-like strip or band of sufficient
cohesiveness and tenacity to undergo subse-
uent strand and yarn formin operations,
orming ‘said moist strip or band into a
moist coreless strand, and thereafter com-
bining said moist coreless strand with a fila-
ment to form a final yarn, -
-82. A method of making asbestos yarn for
the manufacture of fabrics and other pur-
poses, which comprises binding and forming
asbestos material into a thin uniform paper-
like strip or band of sufficient cohesiveness
and, tenacity to unedrgo subsequent strand
and yarn forming operations, softening said
strip or band, worgxaxlg said softened stri
or band to form a coreless strand, and there-
after twisting the coreless strand with a fil-
ament to form a yarn. ’
83. A method of making asbestos yarn
for the manufacture of fabrics and other
purposes, which comprises binding and

al yarn. 1

10

T8

40

asbestos .yarn -
5

06

110

118

120

P o5

180

Published by AsbestosClaims.Law

Process of making yarn from asbestos paper (US Patent 1,585,618, 1926) asbestosclaims.law/library/23489/6

ACL Doc 23489 - Page 6 of 11


https://asbestosclaims.law/library/23489/6

10

15

25

30

35

S

forming asbestos material into a thin uni-
form paper-like strip or band of sufficient
cohesiveness and tenacity to undergo subse-
quent strand and yarn forming operations,
softening said strip or band, and forming a
coreless preliminary yarn from the softened
strip or band by working and twisting the
same, and thereafter twisting the coreless
preliminary  yarn with a filament to form a
final yarn. . :

84."A method of making asbestos yarn

‘for the manufacture of fabrics and other

urposes, which comprises binding and
orming asbestos material into thin uniform
aper-like strips or bands of sufficient -co-
esiveness and tenacity to undergo subse-
quent strand and yarn forming operations,

working said strips or bands to form core- .

less strands, and thereafter twisting each of
said coreless strands together with one or
more filaments to form a yarn. .

35. A method of making asbestos yarn for
the manufacture of fabrics and other pur-
poses, which comprises binding and forming
asbestos material into thin uniform paper-
like strips or bands of sufficient cohesiveness
and tenacity to undergo subsequent strand
and yarn forming operations, moistening
said strips or bands, working said moistened
strips or bands to form moistened coreless
strands, and thereafter twisting each of said
coreless strands together with one or more
filaments to form a yarn. .

36. The process of making asbestos yarn,
which consists in binding and forming as-
bestos  material into a paper-like strip_of
sufficient cohesiveness and tenacity to under-
go subsequent strand and yarn forming
operations, forming said strip or band into a
loosely twisted coreless preliminary yarn,

* and thereafter tightly twisting said prelim-

50

55

80

(.1

inary yarn with a filament to form a final
yarn. :
87. A process of making asbestos yarn,

-which consists in binding and forming as-

bestos material into a paper-like strip or
band of sufficient cohesiveness and tenacity
to undergo subsequent strand and yarn
forming operations, advancing said strip or
band, moistening the strip or band as it ad-
vances, forming said band while moist into
a loosely twisted preliminary yarn, amd
thereafter tightly twisting said preliminary
yarn with a filament to formn a final yarn.

38. An asbestos yarn consisting of a core-
less. strand formed of a twisted strip ov
band of asbestos material bound into paper
of sufficient cohesiveness and tenacity to
undergo strand and yarn forming oper-
ations, and a filament twisted about said
coreless strand. v

39. An asbestos yarn consisting of a core-
less strand formed of a twisted group of
strips or bands as asbestos material bound
into paper of sufticient cohesiveness and te-

Process of making yarn from asbestos paper (US Patent 1,585,618, 1926)
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nacity to undergo strand and yarn forming
operations, and a filament twisted about said
coreless strand. - . . :

40. An asbestos yarn consisting of a core-
less strand formed of a twisted group of
strips or bands of asbestos material bound
into paper of sufficient cohesiveness and te-
nacity to undergo strand and yarn forming
operations, and at least one filament twistad
about said group. :

41. An usbestos yarn cousisting of a
twisted coreless strand formed of at least
one strip or band of asbestos malerial boun:l
into paper of sufficient cohesiveness and te-
nacity to undergo strand and yarn forming
operations, and a plurality of filaments

twisted about said coreless strand.

42, An asbestos yarn consisting of a
twisted coreless strand formed of at least
one strip or band of asbestos material ‘bound
into paper of sufficient cohesiveness and te-
nacity to undergo strand and varn form-
ing . operations, and at least one filament
twisted about said coreless strand.

43. An asbestos yarn consisting of a
rounded coreless strand formed of at least
one strip or band of asbestos msterial bound
into paper of sufficient cohesiveness and te-
nacity to undergo strand and yarn form-
ing operations, and at least one filament
combined with said coreless strand.

44. An asbestos yarn which comprises
coreless strand formed of strips or bands
interengaged to retain the strand formation
and formed of asbestos material bound into
paper of sufficient cohesiveness and tenacity
to undergo strand and yarn forming opera-
tions, and at least one filament combined
with said coreless strand. , \

45. An asbestos yarn which comprises a
rounded strand without internal reinforce-
ment and formed from a strip or band of
asbestos material bound into paper of suf-
ficient cohesiveness and tenacity to undergo
strand and yarn forming operations, and a
reinforcing filament twisted about and im-
pressed into said strand. : :

46. The process for making yarn of u
paper-like strip or
bound together with sufficient cohesiveness
and tenacity to undergo strand and yarn
forming operations, which inclndes directly
shaping the strip or band to form a core-
less strand, and thereafter combining the
coreless strand with a filament to form a
yarn with the filament arranged helically
around the coreless strand.

47. The process of making asbestos yarn
from asbestos paper-like material bound
with sufficient cohesiveness and tenacity and
adapted for yarn manufacture, which com-
prises mechanically forming caid paper-like
material directly into a coreless strand, and
mechanically uniting eaid corelecs strand
and one or more metallic filaments in a gen
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erally helical arrangement to
yarn. o :

48. A method of making asbestos yara

om asbestos paper-like material bound
with sufficient coheciveness and tenacity to
undergo subsequent mechanical strand ‘and
yarn forming operations, whicl comprises
mechanically rounding said paper-like ma.

form a final

- terial without—‘reinforcement, and thereafter

10

18

» reinforcement, and thereafter

28
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. or bands

mechanically
ments helically about said rounded- papet-
like material, =~ -

49. A method of making asbestos yarn
from paper-like strips or bands of asbestos
material bound with suflicient cohesiveness
and tenaeity and adapted for yarn manu.
facture, which comprises mtechanically
bringing together a Pplurality of said strips
into a group, mechanically round-
group of strips or bands without
mechanically
applying one or more filaments helically
gbout such rounded group of strips or
ands. ’

ing said

and yarn forming operations, which com-
prises forming a coreless group of a plu-
rality of said strips or bands, and combining
said toreless group with one or more ex-
ternal binding filaments to form a yarn.
51. A method of making asbestos yarn
from asbestos Paper-like material bound
with sufficient cohesiveness and tenacity and
adapted for yarn manufacture, which com.
prises mechanically forming said paper-like
material without tensjop reinforcement into
a strand, and thereafter mechanically com-

‘bining said strand With one or more rein-

forcing filaments to form a yarn,
52. A method of making " ashestos

yarn
om asbestos

aper-like material bourd
with sufficient cohesiveness and tenacity and
adapted for yarn manufacture, which con,-
prises moistening said paper-like material,
forming said paper-like material without
tension reinforcement into a strand, and
thereafter ‘mechanically combining  said
strand with one or more filameats to forry
a yarn,

53. A method of making ashestos yarn
from asbestos paper-like material bound

mechanical strand arnd
yarn forming operations, which comprise;
mechanically advancing said paper-like ma-
terial, moistening said paper-like material
as it advances, mechanically forming the
moist paper-like materi i 1

mechanically combining the strand with gne
Or more reinforcing filaments in helical )
rangement to form a yarn.

applying one or more fila. -

7

54, An ‘ashestos yarn comprising a core-
less strand of asbestog material preserit i
paper-like formation, bound with sufticient
cohesiveness and tenacity to retain such pa-
per-like formation and combined with one
Or more reinforcing filaments, .

55. An asbestos Yarn comprising a core-

70

less strand of ashestos material, containing -

binding material, present
mation, and combined
reinforcing filaments, 4
- 56. An asbestos Yarn comprising a core-
less strand of asbestos paper-like material
bound with sufficient cohesiveriess

in paper-like for.
with one or more

combined therewith in helical arrangement,
57. An asbestos Y8INn comprising a core-
less strand of asbestos material, containing
inding material, présent in paper-like for-
ation and combined with one or more me-
tallic’ reinforcing ' filaments. .
58. An asbestos yarn comprising a core-
less strand formed’of & plurality of strips
of asbestos material present in paper-like
formation, containing binding material and
combined with one or more reinforcing fila-
ments in helical arrangement.
'59. An asbestos yarn for the manufacture
of fabrics and.other burposes, comprising a
coreless strand formed of g plurality of uni.

and yarn forming operations, and one or
more binding filaments arranged around said
strand. :

60. An asbestos yarn for the manufacture
of fabrics and other Ppurposes comprising
a coreless strand formed of a plurality ‘of
paper-like strips or bands of asbestos ma-

* terial bound together with sufficient €o-

hesiveness and tenacity to undergo subse-
quent strand and yarn forming operations,
at least one of said strips or bands contain.
ing binding material, and one or more bind-
ing filaments arranged helically around said
strand. ‘

61. An asbestos yarn for the manufacture
of fabrics and other purposes, comprising a
coreless strand of at least one paper-like
strip or band of asbestos material bound
together with sufficient cohesiveness and ten-
acity to undergo subsequent strand and yarn
forming operations, and one or more metalljc
binding filaments associated with and em-
bedded in said strand in helical arrangement.

62. An asbestos yarn for the manufacture
of fabrics and other burposes comprising a
coreless strand formed of a plurality of
uniform paper-like strips or bands of ashes.
tos material bound together with sufficient
cohesiveness and tenacity to undergo strand
and yarn forming operations, at least one
of said strips or bands containing binding
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. material,

10

8

and one or more metallic reinforc-
ing filaments combined with and embedded
in said strand in twisted arrangement.

63. An asbestos yarn consisting of a
twisted strip of asbestos paper of sufficient

cohesiveness and tenacity to undergo strand
“and yarn forming operations and having

at least one reinforcing filument wrapped
around and helically embedded in the sur-
face thereof.

64. An asbestos yarn consisting of a strand
of a twisted strip or band of asbestos material
bound into paper of sufficient cohesiveness
and tenacity to undergo strand and yarn

1,686,618

forming operations and having at least one 18
reinforcing filament wrapped around and
Lelically embedded in the surface thereof.
65. An asbestos yarn consisting of a
twisted strand without internal reinforce-
ment formed from a strip or band of asbes-
tos material bound into paper of sufficient
cohesiveness and tenacity to undergo strand
and yarn forming operations and having at
least one reinforcing filament wrapped
around and spirally embedded in the sur-
face thereof. = - v
In testimony whereof; I affix my signature
JOHN ALLEN HEANY.
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» material, and one or more metallic reinfore-
ing filaments combined with and embedded
in said strand in twisted arrangement.

63. An asbestos. yarn consisting of a

® twisted strip of asbestos paper of sufficient
cohesiveness and tenacity to undergo strand

“and yarn forming operations and having
at least one reinforcing filament wrapped
around and helically embedded in the sur-

10 face thereof. :

64. An asbestos yarn consisting of a strand
of a twisted strip or band of asbestos material
bound into paper of sufficient cohesiveness
and tenacity to undergo strand and yarn

1,585,818

forming operations and having at. least one 15
reinforcing filament wrapped around and
helically embedded in the surface thereof.
85. An asbestos yarn consisting of a
twisted strand without internal reinforce-
ment formed from a strip or band of asbes-
tos material bound into paper of sufficient
cohesiveness and tenacity to undergo strand
and yarn forming operations and having at
least one reinforcing filament wrapped
around and spirally embedded in the sur-
face thereof. = . )
In testimony whereof; I affix my signature
JOHN ALLEN HEANY.
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Certificate of Correction. . -
1t is hereby certified that in Letters Patent No. 1,585,618, granted May 18, 1926,

upon the application of John Allen Heany
in “ Yarn and Processes for

provement -1n (
printed specification req airing

the word  or ” read of ; page.5, line 122, claim 32, for the misspelled word
read undergo; page 6, line 65, claim 39, for the word “as” read of;

correction as

of New haven, Connecticut, for an/im- -
aking the Same,” errors appear in the
follows: Page 4, line 23, cl:‘um 6, for

and that the

said Letters Patent should be 'read with these corrections therein that the same
magf conform to the record of the case in the Patent Office.
i

gned and sealed this 24th day of August,
. (

[sear.]
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- M. J. MOORE,
Acting Commissioner of Patents.
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Certificate of Correction.

It is hereby certified that in Letters Patent No. 1,585,618, granted May 18, 1926,
upon the application of John Allen Heany, of New Haven, Connecticut, for an im-
provement in “ Yarn and Processes for ilaking the Same,” errors appear in the
printed specification requiring correction as follows: Page 4, line 23, claim 6, for
the word “ or ” read of ; page 5, line 122, claim 32, for the misspelled word &
read undergo; page 6, line 65, claim 39, for the word “as” read of; and that the
said Letters Patent should be read with these corrections therein that the same
may conform to the record of the case in the Patent Office.

Signed and sealed this 24th day of August, A. D. 1926.

[sEAL.] M. J. MOORE,
Acting Commissioner of Patents.
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