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The present invention relates to an improved tary cross-sectional view illustrating another
means for use in the manufacture of doubled and  modification of the present invention.
twisted thread, yarn, cord, and the like. More In Figure 1 of the drawings, the reference nu-
particularly, the invention is concerned with a de- meral | identifies a conventional form of doubler-
vice which, when employed in combination with 5 twister apparatus employed in the manufacture
conventional forms of stretching devices in thread of thread, cord, and the like from a plurality of
doubling and twisting apparatus, serves to intro- - individual threads. In the course of this opera-
duce a twist evening and burnishing effect in-the tion, the individual threads are plied together and
finished twisted thread which insures a product ‘twisted into a single thread or cord. The doubler-
of uniform gauge and tensile strength having s 10 twister apparatus { embodies, among other things,
smooth surface free from projecting fibers. - & frame 2 which carries a spindle support 3 there-

One of the important objects of the present in- 'on. The spindle support 8 is provided with a
vention is to provide a means for producing a  ‘plurality of spindles 4 and guide bars 5 which are
high quality thread characterized by a uniform arranged in substantially vertical rows and dis-

gauge and tensile strength. 15 posed in spaced mutually parallel relation to each
It is another object of the present invention to other so as to extend in a substantially horizontal

provide a form of attachment which may be read- . direction from the spindle support 3.

ily applied to conventional forms of stretching Each of the spindles 4 carries a supply spool

apparatus employed in combination with a 6 which provides an individual thread end for in-
doubling and twisting machine for manufacturing 20 corporation into a finished, doubled, and twisted
thread, cord, and the like .characterized by a cord. The threads T from each of the several sup-

smooth finish, , ply spools 6 are directed to a combining guide
It is a further object of the present invention 8, one of which is provided for each series of
to provide a device for producing a smoothing ef- supply spools 8 and adjustably mounted upon a

fect upon a doubled thread, after it has been 206 longitudinally extending rod 9, supported in any
stretched and preferably prior to the twisting suitable fashion from the frame 2 of the machine.
operation, so as to facilitate the drawing in of Each series of threads 7 is combined by the guide
all of the loose fibers present in the component 8 into a composite strand or cord 10 which is
elements of the thread. thereafter subjected to any one of several differ~

A still further object of the present invention 80 ent processing treatments and finally twisted into

is to provide a means for burnishing the outer & finished cord.

surface of a thread, cord, and the like either with In accordance with conventional procedure in
or without the application of heat so as to pro- the manufacture of a composite cord, the cord
duce a smooth product characterized by a high, 10 is passed over a freely rotatably mounted roller
uniform tensile and embodying all of the desir- 85 !f which is supported by a longitudinally extend-
able features of reinforcing elements: for vul- ing shaft 12 in such a way as to enable it to dip
canized rubber products such, for example, as into & tank I3 of suitable processing liquor. It
pneumatic tires and the. like. will be readily understood that the treating liquor

Other objects and advantages of the present in- may take the form of certain adhesive materials

0 or lubricating liquids which facilitate the twisting
together of the individual threads into the fin-
ished cord and secure the protruding fibers in

In the drawings, Figure 1 represents a partial ﬁl;g:d it;;hsgxgt::;’mgf, :’ g?;l:;pgf %l&rgﬁ

end elevation of a typical form of doubler-twister 5 vpurpo's,es but that applied to cord 10 is chiefly

apparatus with which the device of the present intended to aid in
romotin;

invention is particularly advantageously adapted upon the surface po;) tﬁz fofdsﬂgc'%g;ﬁﬁ
to be employed. Figure 2 is an enlarged eleva~  enhanced tensile strength in the finished cord.
tion with parts removed and broken away illus- The cord processing apparatus of the present
trating a typical device embodying the teachings gg invention is so disposed on the frame 2 that it will
of the present invention. Figure 3 is.a view of the receive the cord 10 on the stretching mechanism
attachment illustrated in Figure 2 as seen from 15 thereof after it has passed over the roller ff.
the line 3—3-therein. Figure 4 is a partial sec-  The stretching mechanism {5 is advantageously
tional elevation of the apparatus of Figure 3 as mounted upon a swingably mounted arm 16 se-
seen from the line 4—4. Pigure 5 is a fragmen~ §5 cured to the frame 2 of the doubler-twister appa-

.3

vention will become apparent as the following de-
scription of one form of the apparatus illustrated
in the accompanying drawings proceeds.

-~
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ratus § as by means of a stationary support I7.
The stretching mechanism 15 is adapted to be
actuated by a drive gear {8 mounted upon and
keyed to a longitudinally extending drive shaft 19
which may be driven by means of a suitable gear-
ing arrangement (not shown) from the same mo-
tor which operates the. other elements of the
doubler-twister apparatus §.

Associated with the stretching mechanjsm 15 is '

a removable attachment which is referred to here-
inafter as a. cord compressor unit indicated gener-
ally by the reference character 20. The cord com-
pressor unit 20 is adapted to be mounted upon
an arm 2{ which is hingedly mounted upon the
swingable arm {6 which, as previously indicated,
also supports the stretching mechanism from the
stationary support 17. When not in use, the cord
compressor unit 20 is adapted to be swiung up-
wardly out of the way as indicated by the dotted
lines shown in Figure 1 of the drawings. In this
offset position, it is possible to thread. up the

10

stretching mechanism 15 after which the operator °

may introduce the cord {0 to the cord compressor
unit 20.

_ From the cord compressor unit 20, the cord 10
is passed downwardly through a guide eye 22 and
thence to a traveler 23 which is mounted for
rotation upon a ring 24 mounted upon and form-
ing part of the ring frame 25 of the doubler-
twister apparatus f. A spool or bobbin 26 is
rotatably mounted about its longitudinal axis
within the ring 24 as by means of a pulley 27
to which it is disengageably attached. The pul-
ley 27 is capable of high speed rotation by means
of & suitable tape or belt drive in the manner
indicated in Figure 1.

While the spool 26 is rotated by the pulley
27, the ring frame 25 is caused to reciprocate
in a vertical direction axially of the spool,
thereby enabling the uniform winding of a pack-
age of cord upon the outer periphery of the
spool 26. The pulley 27 is mounted upon
o vertical stub shaft 28 which is carried by the
bearing support 28 forming part of a fixture
about which the pulley is rotatably mounted.
A bracket 36, secured to the frame 2 of the
doubler-twister apparatus, serves to support the
stationary rail of which the bearing support 29
is a part. Any other suitable form of twisting

mechanism such, for example, as a cap twister i

unit may be employed in leu of the ring twister
mechanism hereinbefore described and illustrated
in Figure 1, the purpose of this portion of the
apparatus being simply to introduce a relatively

high degree of twist into the cord (0 so as to :

insure intimate cooperation of the several threads
71 comprising the cord.

- It will be understood that a like cord processing
apparatus, together with its associated driving
elements, is provided for.each cord forming sta-

- tion along both sides of the doubler-twister ap-
paratus (.

The stretching mechanism 16 of the cord proc-
essing apparatus embodies a pair of grooved
stretching cones 34 and 32. The cones 3f{ and
32 actually take the form of truncated conical
segments which have formed in the peripheries

thereof a plurality of spaced V-shaped grooves-

33. These V-shaped grooves 33 are adapted to
receive the cord 10 and advance it from that
portion of the cone of smaller cross-sectional
diameter toward that of greater cross-sectional
diameter, thereby introducing a predetermined
stretch into the cord. It will be understood that
the cord 10 is advanced from one to another of

an

the grooves 33 of the cones 31 and 32 substantially
in the form of a helix, thereby insuring a posi-
tive advance of the thread from one end to the
other of the device once it is threaded up.

The cones 31 and 32 are rotatably mounted
upon stub shafts 34 and 35, respectively.. The -
stub shafts 34 and 35 are secured.to, the swing-
ably mounted arm 16-and are ‘actuated by the
gears 36 and 31, respectively. A handle portion
38, at one end of the swingably mounted arm 1§
supporting the cones 3f and 32 facilitate the
raising and lowering of the stretching mechanism
15 so as to control the driving engagement of
the gears 36 and 37 with respect to the drive
gear I8 mounted upon the longitudinal shaft (9.
Thus, when the several gears are in driving
conitact, the cones 3( and 32 will be positively
driven, thereby causing the cord 10 to advance
from one to the other of the cones of the stretch-
ing mechanism 5.

The cord compressor unit 20 as’. previously

indicated, is adapted to be operatively associated -

with the cord .stretching mechanism 5. This
relationship is accomplished by a mounting 39
forming part of the arm 21 of the cord compressor
unit 20, being so arranged as to bring the driving
gear 40 secured to stub shaft 41 rotatably
mounted in ‘the mounting into driving contact
with the drive gear 37 of the stretching mecha-
nism (6. A bearing mounting 42 is provided on
the arm 2! for rotatably mounting the shaft 43
which carries a second gear #4 arranged in driv-

. ing relation to the aforementioned gear 40. The
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shaft 43 actuated by the gear #4 serves to drive

5 a roller 45 which may be of any desired cross-

sectional diameter such as will introduce a slight
tension in the cord 10 as it is withdrawn from
the last groove 33 of the cone 3t of the stretching
mechanism ({6 and passed over-the periphery of
said roller 45.

The roller 45 is advantageously provided with
an annular groove 48 in its outer periphery for
the reception of the cord t0. A suitable guide
47 is mounted upon the bearing mounting 42 for
directing the cord from the cone 31 to the an-
nular groove 46 in the roller 45. The tension
introduced into the cord 10, as it leaves the
stretching cones 3! and 32 of the strefching
mechanism {5, may be predetermined either by
arranging the driving gears 40 and 44 so that
the latter will insure a positive rotation of the
roller 45 at a slightly greater surface speed than-
the rate of discharge of the cord 10 from-the
cone 3| or by varying the diameter of the roller
45 itself.

. A second roller 48 which may be of somewhat
smaller diameter than the roller 48, is so disposed .
with respect to the latter that it will be in surface
contact therewith. Roller 48 is rotatably freely
mounted upon a stub shaft 49 in the manner
illustrated in Figure 3 of the drawings.” A sup-
porting bracket 50 having the shape of ‘an in-
verted letter L, is secured to the bearing mounting
42 and projects thereabove so as to support the
freely rotatably mounted roller 48. In order to
facilitate the temporary removal of the roller
48 from contact with the surface of the drive
roller 45 during the threading-up operation, a
slidable block 51 carrying the shaft 49 is mounted
in the supporting bracket §0. .

The slidable block 51, ca_rrying the freely
rotatably mounted roller 48 is urged downwardly
by means of a compression spring 52 which is
disposed between the short leg of the supporting .
bracket 60 and the tob of the slldable block itself.
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: The spring 52 is retained in position between the
block 8l and the leg of the bracket 58 by means
of a pair of opposed pins 53 and 94, respectively.
A lever 88 is pivotly mounted upon one edge of
"the supporting bracket 50 and has a slot 56 there-
in for the reception of a pin 57 secured to the
sidewall of the slidable block 5f.

The slidable block 51 is provided with a por-
tion extending through a generally rectangular
slot 88 formed in the long leg of the supporting
bracket 60. The block 51 has a plate 59 secured
to the portion théreof extending through the slot
§8. ‘The plate §9 is held in place by screws 60
and 61 of which the latter also holds in place
an angle 62. The angle 62 on the plate 59 co-
‘operates with the lever 55 when the two parts
are pressed together by the operator to compress
the spring 52, thereby enabling the separation
of the rollers 48 and 45 to facilitate the thread-
ing-up operation. The roller 48 advantageously
carries an annular groove 63 which registers with
the groove 46 in the roller 45 to form a sub-

(4]
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stantially circular passage for the cord 10 there-

between.

By virtue of the driving relation between the
roller 45 and the stretching cones 81 and 32 of
the stretching mechanism {5, the cord 10, after
having passed from the cone 31 through the guide
47 to the roller 45, is caused to slip slightly against
the positive rotation of the roller. This action
has at least two beneficial effects upon the cord,
one being to introduce a slight tension into that
portion of the cord 10 passing from the cone 3|
of the stretching mechanism (5 and the other,
a burnishing effect caused by the slippage of the
cord with respect to the surface of the roller 43.
The cord {0, as it passes from the roller 45 to
guide eye 22, is characterizedl by a smooth outer

surface free from projecting fibers and possessing )

a uniform tensile and gauge,

It will be readily understood that numerous
modifications may be made in the apparatus of
the present invention without in any way depart-
ing from the spirit or scope of the invention. The

cord compressor unit may be adapted to any form.

of stretching device other than that embodying
a pair of rotatably mounted cones without affect-

ing its operating or the efficient results which it

=
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_We claim: '
21 ‘In a thread processing apparatus embodying
a snub let-off device and a wind-up means, a
rotatable means characterized by a surface of

" revolution and so constructed and arranged that

it receives the thread discharged from the let-off
device, drive means actuating the rotatable means
at a rate slightly in excess of that at'which the
thread is discharged from the let-off device, and
compressor means contacting the thread and dis-

posed in surface contact with the rotatable means, .

2. In a thread processing apparatus embodying
a snub let-off device and a wind-up means, a
rotatable means characterized by & surface of
revolution and so constructed and arranged that
it receives the thread discharged from the let-off
device, drive means actuating the rotatable means
at a rate slightly in excess. of that at which the
thread is discharged from the let-off device, com-
pressor means for contacting the thread, and
means releasably urging the compressor means
into surface contact with the rotatable means.

3. In a thread processing apparatus embodying
a stretching means, means driving the stretching
means, and a twister mechanism, a rotatable
means arranged to receive the thread as it is
discharged from the stretching means, drive
means for actuating the rotatable means to intro-
duce a slight tension in the thread, and means
in contact with the thread and in frictional en-
gagement with the rotatable means.

4. In a thread processing apparatus embodying
a stretching means, means driving the stretching
means and a twisted mechanism, a rotatable
means having a generally cylindrical surface ar--
ranged to receive the thread as it is discharged
from the stretching means, drive means for actu-
ating the rotatable means to introduce a slight
tenision in the thread, said drive means being

4¢ arranged in disengageable driving connection

b

is capable of producing in the finished cord. In -
Figure 4 of the drawings, heat may be applied to 50

the running cord {8 as it passes through the guide
" 41, heat being supplied by an electrical heating
element (not shown) to which electrical current
is supplied by the connections 64 and 65 to dry
the cord and facilitate the burnishing operation.
Figure 5 of the accompanying drawings illus-
trates modification of the invention in which the
action of the cooperating rollers 45 and 48 of the
cord compressor unit 20 is enhanced by the intro-
"duction of heat. The roller 45 is advantageously
heated by a circular heating element 66 supported
in stationary relation within a counterbore 67 in
one face of the roller 45. The element 66 is ad-
vantageously supported from the bottom face of
the bearing mounting 42 as by means of clipt 68
secured to but insulated from a strap 69. Elec-
trical connections 10 and T{ supply electrical cur-
rent to the element 66. A cover plate 12 may be
applied to the roller 45, if desired.
While in accordance with the Patent Statutes,

one best known embodiment of the invention has -

been illustrated and described in detail, it is to be
particularly understood that the invention is not
limited thereto or thereby, but that the inventive
scope is defined in the appended claims.
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with the driving means for the stretching means,
compressor means in frictional rolling engage-
ment with the rotatable means, and means releas-
ably urging the compressor means into surface
contact with the rotatable means.

5. In a twisting and doubling apparatus having
a plurality of spindles each of which carries a
thread supply spool and means for twisting the
double threads into a finished cord, apparatus for
stretching and compressing the doubled threads -
comprising a positively driven stretching means,
compressing means receiving the doubled threads
from the stretching means, and means for actu-
ating the compressing means to introduce a slight
tension in the doubled threads as they are dis-
charged from the stretching means.

6. In a twisting and doubling apparatus em-
bodying a plurality of thread supply packages,
means joining the threads from a number of said
supply packages, means for twisting the doubled
threads, and stretching means disposed between
the supply packages and the twisting means for
introducing a. uniform stretch in the doubled
threads, a device for compressing and burnishing
the doubled threads comprising a positively driven
roll for receiving the doubled threads discharged
from the stretching means, means actuating the
driven roll at a rate slightly greater than the rate

_of discharge of the threads from the stretching

means, a guide directing the threads to the posi-

- tively driven roll, an idler roll disposed in sub-

stantial surface contact with the driven roll, and
means urging the idler roll mto contact with said
driven roll.

7. Apparatus for stretching and compressing




( 7
‘thread, cord, and the like comprising stretching
means for positively advancing thread substan-
tially in the form of a helix of gradually increas-
- ing diameter, compressing means for receiving
the thread from the discharge end of the stretch-
ing means, and means actuating the compressing
means with the thread passing therethrough and
in contact therewith, said compressing means be-
ing operated at & surface speed in excess of that
of the stretching means.

8. Apparatus for stretching and compressins
thread, cord, and the like comprising stretching
means for positively advancing thread substan-
tially in the form of a helix of gradually increas-
ing diameter, compressing means for receiving
the thread from the discharge end of the stretch-
ing means, said compressing means embodying a
positively driven roll, an idler roll in substantial
surface contact therewith, means urging the idler
‘roll into contact with the thread as it passes over
the driven roll, guide means for directing the
thread from the stretching means to the driven
roll of the compressing means, .and means-actu-
ating the compressing means to introduce a slight

tension in the thread discharged from the stretch-,

ing means.

10

20

ment for twisting and doubling apparatus and".

the like, said attachment comprising a positively -

driven roll, an idler roll, releasable means urging
the idler roll into substantial rolling contact with
the driven roll, and drive means for actuating the
driven roll at a rate greater than that of the nor-
mal travel of the thread through the twisting and
doubling apparatus to introduce a sllght benslon
therein.

10. A cord compressing and bumishmg attach-.

ment for twisting and doubling apparatus and
the like, said attachment{ comprising a positively
driven roll, means adjustably mounting the idler
roll in substantial peripheral contact with the
driven roll, manually releasable means urging the

30
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means disposed between the stretching means
and the compressing means, means heating said
guide means, and means actuating the com-
pressing means at a surface speed in excess of
that of the stretching means.

13. In a thread processing apparatus embody-
ing g stretching device and a collecting means,
rotatable means characterized by a surface of
revolution and so constructed and arranged that
it receives the thread from the stretching de-
vice, means disposed between the stretching de-
vice and the rotatable means for heating the
thread, and drive means actuating the rotatable
means at a rotational speed slightly in excess of
that of the stretching device.

14, In g thread processing apparatus embody-
ing a stretching device and a collecting means,
rotatable means characterized by a surface of
revolution and so constructed and arranged that
it receives the thread from the stretching device,
means heating the rotatable means, and drive -
means actuating the rotatable means at a rota-
tional speed slightly In excess of that of the
stretching device. '

15. Apparatus for stretching and compressing

.>... thread, cord, and the like comprising stretching
9. A cord compressing and bumlshing attach-

means embodying a pair of spaced cantilever sup~

“ported frusto-conically shaped rolls, means actu-
- ‘ating the rolls to advance thread therealong sub-

stantially in the form of a helix of gradually in-
creasing diameter from one end to the other of
said rolls, a rotatably mounted roller to which
the thread passes from the stretching means,
means actuating the rotatably mounted roller for
tensioning the thread as it 18 discharged from
the stretching means, means heating said thread

- after it leaves the stretching means, an idler

40

idler roll into contact with the driven roll, means

heating one of the rolls, and drive means for ac-
tuating the driven roll at a rate to introduce a
slight tension in the thread as it ‘passes; through
the twisting and doubling apparatus, " -

11. A cord compressing and burnishmg attach-
ment for twisting and doubling apparatus-and
the like, said attachmert comprising g positive-
ly driven roll, means -adjustably mounting the
idler roll in substantial peripheral contact with
the driven roll, manually releasable means urging
the idler roll into contact with the driven roll,
means heatlng one of the rolls, and drive gearing
which actuates the driven roll at.a rate which

45
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will introduce a slight tension in the thread as it .

passes through the twisting and doubling appara-
tus.

12. Apparatus for stret;ching and compressing
thread, cord, and the like comprising stretching
means for positively advancing thread from one
end to the other thereof substantially in the form
of a helix of gradually increasing diameter, com-
pressing means for receiving the thread from the
discharge end of the stretching means, guide

656

roller in surface contact with the driven roller,
and means releasably ‘urging the idler roller into
contact with the thread as it passes over the
driven roller.
16, Apparatus for stretching and compressing
thread, cord, and the like comprising means for
advancing said thread in a generally helical path
characterized by a plurality of turns of regularly
increasing circumference, rotatable compressing
means disposed adjacent the discharge end of
the thread advancing means between which the
thread passes as it is discharged from the thread -
advancing means, and drive means actuating the
compressing means at a surface speed in excess
of that at which the thread is discharged from
the thread advancing means,

RAYMOND E. SOLLIDAY.

JOHN T. GORDON.
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