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UNITED STATES

1,585.626

PATENT OFFICE.

WILLIAM NANFELDT, OF NEW HAVEN, CONNECTICUT, ASSIGNOR. T0. WORLD BESTOS
CORPORATION, OF NEW YORK, N, ¥., A' CORPORATION OF DELAWARE:

YARN AND PROCESS OF MAKING THE SAME.

Application filed April 17, 1925, -Serial Wo. 23,’?77.

This invention relates to an 1mproved

yarn and process for making the same. The

~invention relates more specifically to a yarn

having characteristic advantages for use in

. friction fabrics such as brake and transmis-
" sion linings.

Stated 1n general terms, the invention con-

sists in a new type of yarn in which jute or-

~a vegetable fibre having similar properties

10 ‘is twisted about a twisted strand containing -

- paper or asbestos material in the form of a pa-
per strip and a core of cotton fibre. The in-
vention consists also in a yarn making proc-
ess in which the original jute strand 1is, in

15" forming the completed yarn, partially. un-
twisted during the twisting of the paper
strip of asbestos. : '

" In my co-pending application, filed April

6, 1925, Serial No. 21,087, T haye described.

2u° a yarn and a process and apparatus, for mak-

ing the same in which asbestos paper strip,.

or-a paper-like strip. or-band of asbestos ma-
terial bound together with sufficient co-
hesiveness and. tenacity. and adapted for
_yarn manufacture is twisted.about a core
of jute cord and subsequently a cord of cot-
ton twisted with the asbestos and jute, thus
forming a yarn in which asbestos, jute and
cotton are combined in advantageous rela-
tionship to. give a high degree of flexibility

1~
«x

(=

and resistance to frictional wear and the

‘glazing action of heat and oils.

While useful in many ways, the yarn of
the co-pending case is for some purposes de-
ficient in elasticity and strength, especially

&

when employed in certain types of friction

fabrics and, moreover, it does mot lend it-

self with highest efficiency to weaving op--

‘erations.. . o
_:An important objeét of the present inven-
tion consists in the provision of a yarn struc-

&0

“ture in whicn jute and asbestos dre combined

in 'a manner to give maximum elasticity.
: An .object also is the provision of a yarn
48~ formed" of: twisted asbestos paper strip-and
vegetable fibre in which the vegetable fibre
has a- portion of its original twist. A fur-
.ther objeet.also is to provide a yarn which

~ has a‘sufficient degree of flexibility to “per-
su

mit weayihg without ripture of the asbestos
- fibre strip forming a component. part-of the’
yarn.: Various other objects of the.invention -
reliite’ to”yarn structure having particular.
utility for friction fabries and adapted to.-

withstand wear in the presence of heat and
oil; and to considerations relating to details
of the process and product such as will ap-.
pear on reference to the appended specifica-
tion, and the accompanying drawings, in
which—. ' , o
Figure 1 is-a view of a mechanism for
supporting and feeding the yarn composing
elements 1nto the twisting mechanismj; -
- Figure 2 is a view of an apparatus em-
ployed in a second step of the process of
making the yarn; , o
Figure 8 is a detail showing- the guides-
for the paper strip; ) ' -
Figure 4 is a view of a;section of the com-
pleted yarn; _ _ :
Figure 5 is a detail of the feed resisting
unit; and o ) ,
_Figure 6 is a part section of the feed re-
sisting “unit. C ;
In the process of the present invention,

55
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70

I employ as component elements of the com-" -

pleted yarn structure, asbestos-fibre in the
form of paper strip -and vegetable fibre in
the form of strands of jute or cotton or of
both jute and cotton or of other vegetable.
fibres having similar characteristics. The
asbestos fibre is preferably agglomerated in:
to paper, .strips, the mineral  fibres being
held together by a binder, such as starch.
As a core element of-the yarn, a cord or

strand of cotton is employed which is adapt-

ed to be twisted with the paper strip.and
form a primary strand -therewith "about.

“which subsequently a strand of vegetable.

fibre, such as jute, is twisted to form ‘the
preliminary yarn. For reasons as will ap-
pear hereafter, the cotton core has originally
a suitable degree of twists to the left as'fed
intd the twister mechanism and the jute or

‘externally wound strand also has a-suitable:

degree of twists to the left. =~ =~ = .
. Referring to Figure 1 of the drawing, I
have shown apparatus similar to that de-
seribed in my co-ending. application; - filed
April 6, 1925, -Serial -No. 21,087, -for’ sup-.

“porting spools‘of cotton and jute or-similat’
. yarn forming elements and additional means:
. for guiding the movement -of said yarn

forming elements or strands into the twist-

ing. device' 10. Fixed to the plurality -of

standards; one:of which is numbered 11, as

‘shéwn: in ‘the figure, are.a plurality -of ‘cross
‘beatns. or bars. 12, 18,14 and 15, from which,

8g
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10

15

the various spools and guides are supported..
Depending from the beam 12 are brackets

.16, 17 and 18 internmiediate which are placed

the spools 19-and 20, the spool 19 carrying

~the cotton cord 21, and the spool 20 the jute
‘cord 22. '

The cotton cord is led downward through
a pig tail guide 23 mounted on the cross
beam 13, and a clamping device 24 through
which the strand is led for the purpose of re-
tarding the movement thereof and exerting
a sufficient degree of tension thereon to
maintain the same free of knots and unde-

-sirable twists.. This clamping device consists

of a fixed plate 25, shown in Figures 5 and
6, having a plurality of alternate horizontal
slots 26 and ridges 27, and a pivoted plate
28 mounted in juxtaposition with fixed plate
95 and also having alternate horizontal slots
29 and ridges 80, the ridges 30 normally
engaging the slots 26 of the fixed plate and
the slots 29 engaging the ridges 27 of the

. fixed plate. The movable plate 28 is pivoted

25

30

85

40

on the bracket 31 and is normally main-
tained yieldably in closed position relative to
the fixed plate by means of a lever 32 pivoted

on the bracket 31 and having one end con-

tacting against the pivoted plate 28 and the

. other end beyond the pivot attached to the

weight 33 whereby the lever tends to main-

tain the movable plate in closed position.

It is apparent that with the cord passing
through ‘the device intermediate the two
plates that considerable frictional grip is
placed thereon which tends to yieldably re-

sist movement of the cord or strand 21

through the same. :
Beyond the clamping device 24, the strand

-91 is'led through a circular porcelain guide

34 supported from the beam 14 at which
point it is combined with the asbestos strip

. 85 and through the friction cylinder 36 sup-

45

50

ported on the beam 15 where it is combined.
with the jute strand and thence into the

twister 10. , _
-The asbestos paper utilized in the forma-
tion of the yarn is preferably in the form of
a.narrow continuous strip wound as a roll,
cut or slitted from the original wide paper
roll. This narrow roll of paper strip is
placed on the tray 40 extending horizontally

- from the standard 11 of the supporting

55

frame intermediate the beams 14 and 15 in
such position as to permit feeding of the
strip from the center of the roll to guides 41,
492 and 438 suspended from :the beam 14 ad-
jacent the guide ring 34. The guides 41 and
43 are fixed while the guide 42 is pivotally
supported so that it may be moved into or
out of line with the line of centers of guides
41 and 43, in this manner permitting varia-
tion in the frictional resistance applicable
to the strip as it passes through the guides.
The strip is needled through: these various
guides 41, 42 and 43 or if the strip' is me-

“these shafts guide pulleys 69 and 70 for the

1,585,626

chanically weak, through two or one of these
guides and thence into the main axial guide
34 into uniocn with the core strand 21.

The tray 40 is preferably formed with up
standing edges 45 so that a small amount of
water may be retained therein for the pur-
pose of moistening the absorbent paper of
the asbestos rolls in order to loosen the
binder in the paper and permit easier work-
ing of the strip in the twisting operations. 7

The jute cord or strand 22 is led from the
spool 20 adjacent the spool 19 through a
clamping device 24 with the exception that
the pig tail guide 51 is placed at the base of
the device instead of at the top as in the pre-
viously described mechanism: From the
guide 51, the jute strand is led into a cir-
cular guide 52 supported by a bracket 53
from the beam 15 so as to maintain the
guide adjacent to but slidably displaced
from the vertical axis of the  twister, as
shown clearly in Figure 1. From this guide
52, the jute 1s led into union with the com-
bined cotton strand 21 and the paper strip
85 in the friction cylinder 36 and thereon
into the twister 10. .

- The twisting device 10 is of well known
construction consisting essentially in com-
bined rotatable feed miechanism and twist-
ing mechanism. The twist mechanism in-
cludes a tube 60 on which is fixed a pulley.
61 with a grooved periphery in which a pul-
ley cord 62 is adapted to be seated and to
impart power thereto. The tube 60 termi-
nates at its base in a cross bar 63, the ends of
which carry stub shafts 64 and 65. The
upper ends of these shafts carry pinions 66 -
and 67 and the lower ends terminate in a
second cross bar 68, there being provided on

10

o1

€0
85

20

100

105
proper positioning and feeding of the yarn
as will be described hereafter. The cross bar
68 also supports at either end rods 71 and 72,
the ends of which terminate in pig. tail
guides 73 and 74. -

The feeding mechanism -includes a tube
75 enclosing the tube 60, the upper end of
which is integial with the power pulley 76
having -a periphery which is grooved to re-
ceive the cord 77. The lower end of the tube
75 supporty a gear 78 which meshes with
pinions 66 and 67. The tube 75 is rotatably
supported by the sleeve 79 fixed. to the
bracket 80.

Tt is necessary, of course, to provide means
for reciprocating the spool 83 while the
twister is in operation.and I have indicated
in Figures 1 and 2 mechanism which may
be employed for this purpose. The spool
83 is slidably and rotatably mounted on the
twister support 85 which is rotatably
mounted in the base bracket 86. A lever
arm 87, pivoted at 88 on an adjacent por-
tion of the' frame, is employed to recipro-
cate the spools 83 and 95, the lever having

110
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contact rollers 89 and 100 at opposite ends,
the roller 100 contacting with the base of
the spool and the roller 89 contacting with
a heart-shaped cam 101 pivotally mounted
“for rotation adjacent the roller 89 and con-
tacting therewith. It is apparent that ro-
tation of the cam 101 will cause reciproca-
‘tion of the yarn spools with a delay of
movement of the same at either limit of
movement, this type of reciprocation per-

- mitting proper application of the yarn on

“the spool.

The operation of the twisting mechanism
follows from the above description as rota-
tion of the pulley 61 determines the speed
of rotation or twist of the mechanism while
the speed of rotation of the pulley 76 de-
termines the number of twists per inch of
the yarn fed into the twisting device.

the guide 81 over the various stub shaft
guides 69 and 70 and through the guide

- 82 and pig tail guides 74 onto the spool 83.

26
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Power is then applied to the pulleys 76 and
61, the speed. of rotation of the pulleys be-
ing predetermined by the number of twists
per inch desired in the twisted product as
wound on the spool 83. The twister is
given such a speed of rotation so. as to im-
part to the asbestos paper strip a twist of
approximately 8 turns per inch to the right
in the 'advancing direction of the yarn, this
right handed turn, it will be observed, re-
moving a portion of the left hand twist in
both the cotton core and the jute strand,
. these elements having left handed twists as
_previously indicated, the final twisted prod-
uet having therein paper strip with 8 turns
per inch to the right and cotton and jute
strands with approximately 114 turns per
inch to the left.

_The initial twist normally present in the
jute and cotton and the reverse twist in the
strip are for a specific purpose. It hasbeen
found-that a stronger yarn is obtained when
the cord elements of the yarn are not com-
pletely untwisted. Where the jute strand,
for example, is twisted in reverse relation
to its normal condition so as to completely
untwist the same, the fibres loosen and tend
to bunch and make bulky the woven strands,
thereby making the yarn of poor quality
for weaving purposes. This result fre-
quently comes about also that when the jute
is untwisted and twisted "in the reverse di-
rection as the fibres bhecome freed at the
point of change of direction of twist. It
1s therefore desirable that a portion of the
original. twist be maintained in the jute
strand and while this is not so important in
the cotton strand which is relatively weaker

and less stiff than jute, the principle is nev-.

ertheless advantageously applicable to the
cotton strand. '

Tt may be mentioned further that while a
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The
yarn is led through the central tube 60 about -

e

complete untwisting of the component -

strand of the yarn is undesirable, a partial

untwisting is of value in that the partially’

loosened fibres tend to combine and unite
more freely and .closely with the moistened
asbestos paper strip in the twisting opera-
tion, thereby compacting the yarn elements
together and forming a more wuniform

product. ;

The first step of the process as above de-’

scribed is for the purpose of producing a
preliminary yarn, the strands of which in
conjunction with the paper strip are rela-

70

(L

tively loosely twisted together so as to per- =

mit an initial yarn formation with the com-
ponent parts as nearly parallel as possible.

"This is desirable as a large number of twists

in the preliminary yarn will diminish- the
strength of the same, the strands assuming
a pronoumnced spiral formation, and, conse-
quently, the first step of the process is uti-
lized to combine the strands and the strip
in proper relationship with each other and
in such formation as to-give maximum ten-
sile strength., ‘ : '
The second step of the process involves a

80

83

'9_0

twisting operation which increases the num- -

ber of twists per inch of the preliminary
yarn, as formed by the first process step, to
approximately 6 turns to the right per inch
in the direction in which the yarn is fed in-
to the twister. While the yarn is still

moist, the spool 83 is positioned on a pin i -

inclined at a slight angle upwardly from
the horizontal as shown in Figure 2, so that
the upper and lower edge of the spool has
frictional contact with the supporting beam
91. The preliminary yarn 92 is then led in-

to a second twister 93 which in construction-
is similar to the twister 10 employed in the.

first step of the process and giving an in-
" =] { ] A

turns to the inch to the right; which- ix
wound on the spool 95 ready for use in the
weaving or other operations.

‘The final yarn is illustrated in Figure 4
with portions of the component elements un-
ravelled from the.loose end, the core 96 be-
ing of cotton, the strand 97 being of jute and
the strip 98 being of asbestos fibre.. The
twisting operation is such as to bring vari-

1n0

creased number of twists, approximating 6 -

ous elements ‘to the surface of the finished =

yarn so that the wearing surface of the yarn.

15 ¢omposed of both vegetable and mineral
fibre, mineral fibre consisting of ashestos
and the vegetable fibre consisting of jute.
It should be observed that the area per inch

of asbestos is appreciably greater than that .

of the combined area.of the végetable strands
of the yarn so that when the yarn is woven
into fabric utilized for frictional purposes
such as brake lining or transmission lining
for automobiles, the fabric very effectively
resists the action. of heat. - Moreover, by

reason of the fact that the asbestos surface

125

130
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is broken by spirais of. vegetable fibre, such )

as jute, the tendency of the yarn surface to
glaze is markedly diminished, the action of
the vegetable fibre being apparently to sup-
ply a small measure of lubricant to the bralk-
ing surface through- its superior absorptive
action and also to afford channels brought
about through the more rapid deterioration
of the vegetable fibre in which oil and car-
bon and various foreign substances may be

deposited. The advantage of the diminution

of the glazing action is that chattering of the
brake lining and sticking, such as arise when
the brake lining surface 1s vitreous in its sur-
face composition, is obvious.

An important feature relating both to the
yarn and the process for making same re-
sides in the use of asbestos paper-like mate-
rial or strips or bands of asbestos material
bound together-with sufficient cohesiveness
and tenacity and adapted for yarn manufac-
ture. 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-
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.

In the description of the process herein-
above made, I have specified the use of cot-
ton as a-core strand and jute as an external
strand, but in my investigations of yarn
structure, I have found that these particular
strands may be varied provided substances
having ‘similar physical characteristics are

employed. For instance, I-have found that.

a yarn having a cotton core and also a cot-
ton external strand is flexible and possessed

“of high degree of tensile strength and a sufli-

cient amount of elasticity to work up readily
into woven fabrics and I contemplate the
utilization of yarn of this type in the ap-
plication of my process. Various other
modifications -of the process such as come
within the spirit of the invention may, of
course, be made, such changes coming with-
in the scope of the claims hereunto ap-
pended. ' o ' '

- T desire to claim as my invention:

1. A process for making yarn which in-
cludes twisting in a certain direction a paper
strip with a core element having a normal
twist in the opposite direction to form a
strand; and subsequently twisting said
strand with a'strand of jute fibres.

2. A process for making yarn which in-
cludes twisting a paper strip with a core
element to form a strand, subsequently twist-
ing the strand with a strand of jute fibre to’
form a preliminary yarn, and finally twist-
ing the preliminary yarn upon itself to in-
crease the closeness of twists thereof.

Friction Yarn and process and apparatus for making same (US Patent 1,585,626, 1926)
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3. The process for making yarn which in-
cludes twisting a paper strip with a strand
of twisted vegetable fibres to form a strand
unit, and subsequently twisting said strand
unit with a second vegetable fibre strand
twisted in the same direction as the first
strand, in a direction to untwist both of said
strands of vegetable fibre.

4. A process for making yarn which in-
cludes twisting together & twisted cotton
core strand and a strip of asbestos paper-
like material, subsequently twisting said
core strand and said strip with a strand
of jute fibre to form a preliminary yarn

structure and finally closely twisting said

preliminary yarn structure to form a closely
twisted final yarn.

5. A process for making yarn which in-
cludes twisting a non-mineral fibre core
strand with paper strip to form a strand
unit subsequently twisting in the same di-
rection said unit with an oppositely twisted
strand of vegetable fibre to form.a prelimi-
nary yarn, and finally twisting said prelimi-
nary yarn more closely to form a final yarn.

6. A process for making yarn which in-
cludes twisting together a core strand of
vegetable fibre and a strip or band of as-
bestos paper-like material to form a pre-
liminary strand unit and subsequently twist-
ing said unit with an oppositely twisted
strand of vegetable fibre to untwist said
twisted strand of vegetable fibre.

7. A process for making yarn which in-
cludes twisting in one direction an oppo-
sitely twisted cotton core strand and an

70

78

80

86
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88

109

asbestos paper-like strip to form a prelimi-

nary strand unit and subsequently twisting
said strand unit in the same direction with
an oppositely twisted strand. of jute fibre,
and finally tightly twisting the strand unit
and the strand of jute fibre to form a com-

_pleted yarn.

8. A yarn comprising a core, a paper-like
strip or band of asbestos material covering
said core, and a loosely twisted strand of
jute fibre binding said strip or band to
said core. ° S

9. A yarn comprising a loosely twisted
core of non-mineral fibre, asbestos paper-like
material covering said core, and a relatively
loosely twisted strand of jute fibre embedded
in said paper-like material.

10. An asbestos yarn comprising a rela-
tively loose cotton core strand, asbestos

110

118

120

paper strip wrapped around said core strand -

and a loosely twisted strand of jute fibre
wrapped about said asbestos paper strip.

11. An asbestos yarn including a relative-
ly soft core strand and a. cover therefor
formed of asbestos paper strip and -jute
fibre providing alternate areas of asbestos
and jute on-the surface of the yarn.

12. A yarn ¢omprising a cotton core, a
cover for said core formed from asbestos
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paper-like material bound together with suf-
ficient cohesiveness and tenacity and adapt-

‘ed for yarn manufacture and loosely twisted

jute wrapped about said paper-like material.
13. A process of making yarn which in-
cludes twisting in one direction an oppo-
sitely twisted core strand of cotton fibre
with an untwisted strip of asbestos paper-
like material, and subsequently twisting in
the same direction the strand of cotton fibre
and the paper strip with a strand of jute
having a normal twist opposite to that im-
parted in the twisting of the yarn forming
operation, ,
14. A process of making yarn which in-

Friction Yarn and process and apparatus for making same (US Patent 1,585,626, 1926)
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cludes twisting in one direction an opposite-

ly twisted core strand of cotton fibre with
an untwisted strip of asbestos paper-like
material, subsequently twisting in the same
direction the strand of cotton fibre and the
paper strip with a strand of jute having a
normal twist opposite to that imparted in
the twisting of the yarn forming operation,
and subsequently imparting a closer twist
to said strands and. paper strip to form a
final yarn. o

In testimony whereof, I affix my signa-
ture.

WILLIAM NANFELDT.
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