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1 Claim.
1

This invention relates to the manufacture of
cord or cordlike products and its provides an ap-
paratus by which such products may be advan-
tageously produced.

Cord and cordlike materials derived from rel-
atively heavy denier yarns, for example, yarns
having a denier in excess of about 1,000 are com-
monly prepared by ring twisting.. In producing
such cord products, the yarn is given a ply twist
of a desired number of turns per inch. Two or
more of the resulting twisted strands are then
twisted togéther in the opposite direction 2 de-
sired number of turns per inch forming what is
known as & “cord twist.”. The use of ring twisters
in manufacturing such products, however, sub-
jeets. the yarn to considerable abrasive wear with
the result that the yarn is often substantially
weakened by the twisting operation. In addi-
tion, ring twisting is performed at relatively low
speeds and with relatively small yarn packages.

Uptwisting, on the other hand, may be per-
formed at substantially higher speeds and with
substantially larger packages. PFurthermore, in
uptwisting, the yarn is not in general subjected
to -as much adverse abrasive action or wear as
in the ordinary ring twister. However, attempts
to make cord products from relatively heavy
denier yarn by uptwisting have involved consider-
able difficulties.

As an example, in ply-twisting heavy denier
yarns by the ordinary uptwisting methods, the
twist given the yarn being withdrawn from the
supply . package frequently becomes ensnarled
with the yarn remaining on the package. This

often results in breaking of some of the strands :

of the yarn or sometimes in a complete break of
the yarn itself. Naturally, this will result in a
wesnkened cord product. -Difficulty is also encoun-
tered when two or more strands of the ply-twisted
yarn are gathered upon & collecting spool. 'The
twisted strands should be collected in parallel
fashion in such a manner that equal lengths of
the strands are wound upon the coliecting spool
since this spool, in turn, is used as the supply
package in the cord-twisting operation.

This invention provides an apparatus for up-
twisting heavy denier yarns to produce cord or
cordlike materials in which the foregoing diffi-

culties are obviated. The cord produced is re- ;

marksbly uniform in the degree of twist im-
parted thereto and in consequence has improved
fatigue resistance and more uniform strength
characteristics. Such cord may be used with
particular advantage in the construction of rub-

(Cl. 57—62) -
2 . .
ber tires although it may also be used for other
purposes.
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In accordance with this invention, cord or cord-
like materials are produced by uptwisting heavy
denier yarns having an initial twist, these yarns
being subjected to a ply-twisting operation which
is performed in such a manner as to prevent the
twist, which is being imparted to the yarn, from
running back to the supply package; two or more
strands of ply-twisted yarn are then wound in
parallel fashion upon a suitable collecting pack-
age from which they are withdrawn and up-
twisted in a direction opposite to the ply twist
to produce the finished cord product. .

By ply-twisting a yarn having an initial degree
of twist, it has been found that the ensnarling
of yarn being withdrawn from the supply pack-
age with the yarn remaining on the package can
be considerably minimized. The amount of such
twist may vary from about one half to about 4.5
turns per inch and, in general, it is particularly
advantageous to have the twist in excess of one
turn per inch. : i

1t further has been found that prevention of -
the additional twist from running back to the
yarn on the supply package also minimized en-
snarling of the yarn being withdrawn with the
yarn remaining on the supply package. The twist
advantageously may be prevented from running
back by restraining it to a definite zone as by
using a suitable flier, such as that to be here-
inafter described.

The invention. will be more fully described by
reference .to the accompanying drawings in
which:

Pigure 1isa sectional elevation of an uptwist-
ing apparatus; :

Pigure 2 illustrates the convergence oOf  two
ply-twisted strands into substantially parallel re-
lationship;

Figures 3 and 4 are plan and elevation views
of a flier suitable for practising the invention;

Fig. 5 is an elevation partly in section along
the line 5—5 of Figure 1; and

Figure 6 is an elevation partly in section
along line 6—86 of Figure I. v ‘

. In the drawings, the frame structure % i
provided with a transverse rail if mounied on’
angular frame supports 12. A& plurality of yarn
supply packages 3 and {34 containing yarn
having an initial twist is mounted on spindles 18

taken

which are supported by the transverse rail if.
Each spindle is provided with a pulley and brake
arrangement generally shown at 16 to enable the
operator to stop and start the rotation of bobhbing
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mounted upon the spindle. The spindles are ro-
tated by means of belts 17 which, in turn, are
actusted by a suitable source of power (not
shown). Separating shields 18 are provided be-
tween some of the supply packages.

The yarn 14 from each rotating bobbin is with-
drawn at substantially the same rate, traveling
through eye 30 of flier arm 28, being part of flier

18 rotatably mounted at the top of each bobbin,

and on the extensions of protruding spindles I5,
The yarn is then led through a pigtail guide 286,

10

fixed to the transversely positioned angular sup.

porting bar 21; thence, through another pigtail
converging guide 22 and an open=slotted guide
22A, both fixed to a laterally traversing bar 23
which, through its lateral motion, spreads the
grouped substantially parallel plied yarns even-
1y over the core of the horizontally positioned ro-
tating bobbin 24, The yarns 14 from companion
bobbins (8 and 13A are grouped or collected
through converging guide 22 into a substantially
parallel relation as shown in Figure 2 and in this
. condition are wound on the collecting bobbin 24 to
be later twisted oppositely into cord on the up-
per deck. The traverse bar 23 moves laterally in
supporting members 25 fixed to the angular sup-
port 24 which is fastened to frame 10. The col-
lecting bobbins 24 rotate in suitable bracket bear-
ings generally designated at 26 and are actuated
by rotating take-up drums 21 upon which the
bobbins substantially ride. The speeds of the
supply bobbins {8 and 13A and of collecting bob-
bins 24 gre correlated in order that the correct
amount of twist is given to each yarn. )

One suitable means for preventing twist which
is imparted to the yarn (4 from running back
to the yarn on the supply packages 13 or 13A
is a filer such as that illustrated by Figures 3
and 4. The flier 19 has an eye 30 through which
the yarn passes. This eye is bositioned substan-
tlally vertically and in -the plané of its arm 28
when the flier is mounted on the spindle 5. As
a result, the yarn in passing through this eye
will be subjected to sufficient frictional resistance
80 that the twist imparted to the yarn will be
substantially prevented from traveling back
through the eye 30 to the yarn on the supply
vackages {3 or 13A.

The arm 28 of the flier which is mounted on
the body portion 3f is counterbalanced by a sub-
stantially vertical vane 29 also mounted on the
body portion 3. As the flier is being . rotated,
the vanelike arm 29, due to the wind resistance
which it causes, will tend to retard the rotation
of the flier and
{4 in frictional engagement with the flier eye 30.
It thus serves to aid in preventing the twist
which is being imparted to the yarn (4 frot trav-
eling back beyond the eye 30 to the yarn on the
supply package,

Since the frictional engagement of the yarn
with eye 30 prevents the twist from backing up
to the bobbins, the deleterious effects which would
be encountered due to backing up of the twist are
eliminated. In addition, the uniformity of twist
ir: turns per inch is improved for substantially al1
twisting takes place away from the bobbins and
in' a defined zone between the eyes of the fliers
and guides 20 which distance remaing substan-
tially constant, whereas in conventional twisters
the twisting takes place throughout the varia-
ble distance between the point where the yarn
leaves the bobbin and a fixed guide,

Referring to Pigures 1 and 6, after collecting
bobkins 24 are substantially full they are taken

further serve to keep the yarn :
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4
off and placed on spindles 33 positioned on the
second deck of the twisting machine, The spin-
dles are mounted in the same manner as de-
scribed with reference to spindles 15, on 2 trans-
verse bar 34 and have similar pulley-brake mount-
ing arrangements 35, as at 16, and operated in
a like but opposite direction by belts 36. From
bobbin 24 the twisted yarn strands are conducted
through pigtail guides 38, fixed to the transverse
bar 39; then through an open porcelain guide
41, fixed on the laterally traversing bar 42 whose
lateral motion evenly distributes the twisted cord
on collecting spools or hobbins 43, frictionally ro-
tated by take-up drums 485.

Each bobbin or collecting package 24 rotates
within g balloon-restricting cylinder 31. The
twist imparted to the parallel strands which are
being withdrawn - from the package 24 in this
operation desirably travels back to the yarn pack-
age itself in contradistinction to the twisting op-
eration performed in imparting -the ply twist to
the individual strands. Having the twist take
blace on the package prevents the possible sep-
aration of the parallel yarns due to centrifugal
force and prevents any “corkscrew” effect from
being imparted to the cord.

It has been found that, apparently due to the
relatively high speed of rotation of the bobbing
24 containing the paralle] strands of ply-twisted
yarn, the free ends of the yarn first collected on
this hobbin may interfere with the proper with-
drawal of the paralle] strands therefrom. Diffi-
culties are sometimes €ncountered due to ensnarl-
ing of the parallel strands with free ends which,
due apparently to centrifugal action, project out
bobbin when sub-
stantially all of the yarn has been withdrawn
therefrom. This protrusion of free ends frequent.-
ly causes the Iloss of the last few turns of
Yarn on the bobbin, To obviate this difficulty,
it is important to Secure the free ends of the
of the collecting hob-
bin 24 as shown, for example, at- 50 in Figure 1,
As there shown, the paralle] strands of twisted
yarn have their ends secured to the core of the
bobbin by any suitable meang 50 such as, for ex-
ample, cellulose adhesive tape or other types of
adhesive materigls, Mechanica] locking means

out difficulty due to ensnarlment of the cord with
free ends of the strands on the bobbin,

It is also important to insure proper parallel
collection of . the twisted strands upon the cgl-
lecting bobbins .24 to have the slotted guide 22A
of the proper size, The yarn-supporting portion
of the slot should not be any greater than about
ten times the width of each of the individual
strands passing therethrough ang Dreferably of
a slightly arcuate construction so as to “nest” the
yarn going therethrough to the collecting pack-
age, )

The invention wil be further Hlustrated by
reference to the following example for pbroducing
a tire cord by the apparatus of this Invention.
It is to be understood, however, that the invention
is not imited thereto,

Erample

Two bobbins, as Mustrated at 13 and | 3A, each
containing about 4.5 pounds of 1100 denier, 480
filament, high tenacity viscose rayon yarn hav-
ing an initial twist of about 1.4 turns per ‘inch
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- are placed upon the spindles i8. After thread-
ing the ends of the yarn through the flier eyes
30 and the guides 20, 22:'and 224, the ends of

the yarn are secured in-a parallel relation by.

means of adhesive tape to the core of the col-

" lecting bobbin 24. The bobbins are rotated at & -

speed such as to give a final total twist of 14
turns per inch to the yarn. Due‘to the action

of the flier 18, the twisting of the yarn will occur

between the fller eye 30 and the guide 20 with

substantially no twist running back beyond the -

eye 38 to the supply packages 13:or 13A.

When the collecting
bin is transferred to the upper deck of the appa-
ratus and after threading the yarn through the

various guides and securing it to the.collecting -

- spool 43, the bobbins: are rotated toimpart &
. final twist of 11.5 turns per inch, in & direction
opposite to the additional 12.6 turns per inch,
given the individual

bobbin 24 is filled, the bob-

yarns:’ The finished cord.

ersing gulde on said traverse bar through which
said collected yarns pass in a substantially par-
allel relation, a collecting package for seid col=
lected yarns, means for peripherally rotating sald
collecting package, -said traversing guide being
adapted to direct the winding of the collected
substantially parallel up-twisted yarns on said
collecting package, a spindle on said upper deck

- for mounting said collecting package, means for

10

rotating sald collecting package in an opposite

. direction for imparting & ply twist to the col-
“lected ‘yarn, a cylinder surrounding said rotat-

- ing package for substantially restraining the bal-.

15.

looning of the collected up-twisted yarm, an
axially disposed guide above said collecting pack-
age, the twisting of said collected yarn occurring

* - substantially between said guide and. the yarn

20

product will be remarkably uniform in twist char-

other physical properties.

Instead of imparting a total ply twist of 14
" turns per inch, as indicated in the preceding ex-
ample, total twists ranging from 11 to 18 turns
per inch may be used. Similarly,
need not be 11.5 turns per inch but may range
from 11 to 13 turns per. inch. :

We claim: o .
An up-twisting apparatus comprising a struc-
ture having at least two decks, a lower deck and

will have excellent strength and

E I
the cable twist . -

.30

and upper deck, at least two spindies on said lower -

deck adapted to hold yarn supply packages, means
for simultaneously rotating said packagesat ‘iden-
tical speeds, fliers for frictionally ‘engaging the
yarns as they are withdrawn from said ‘supply
_ packages, said fliers being. positioned on' said
spindles above said supply. packages-and - being
adapted to substantially prevent the twist im-
parted to said yarns from backing up to the
supply packages,

35

40

yarn ‘guides- axially- disposed

above said supply packages, said yarn guides and

sald fliers determining the twisting zone of the
yarns from said supply packages, & traverse bar
_above said supply packages, a guide on sald

435

‘traverse bar being adapted to collect said sep-~

arately simultaneously up-twisted yarns, & trav-

~ take-off point on said collecting package, & e~
- ripherally

driven take-up package for said up-
twisted yarn, a traverse bar above said collected
yarn package, and & traversing guide on said
traverse bar for directing the winding of the
up-twisted yarn on said take-up package.
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