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3 Claims.
1

This invention relates to an apparatus for
splitting a ribbon or tape formed of elastic
threads adhered to each other into its component
threads.

In the textile industry large quantities of fine
rubber threads are wutilized to produce elastic
textile products. Thus in one process a stretched
rubber thread is covered with. textile yarn to
form an elastic yarn, and in another, tensioned
rubber threads are braided with textile yarns to
form an elastic webbing.

Normally these rubber threads are not made by
the textile manufacturers, but are manufac-
tured by producers of rubber goods who. form
ribbons or tapes composed of a number of in-
dividual threads which are adhered slightly to
each other, so that the threads may be conven-
iently packaged and shipped to the textile manu-
facturers. These ribbons may be formed of cut
rubber threads slightly bonded to each other by a
process such as that disclosed in the patent to
Hazell 2,323,132, or they may be formed of ex-
truded latex threads slightly adhered to each
other by a process such as that disclosed in my
copending application Serial No.. 235,541, filed
July 6, 1951.

Before the threads are utilized in a textile
product, the individual threads are split from
the ribbon, and they are tensioned a. predeter-
mined amount to control the elasticity of the
final textile product. It has been proposed here-
tofore to place a splitting and tensioning appara-
tus, consisting of two pairs of spaced rolls and
having means intermediate the rolls to split a
tape into. its- component threads, before a tex-
tile machine which utilizes rubber threads, so
that the threads may be split from the tape and
tensioned by the same apparatus as they are sup-.
plied to the textile machine. Such a device
which can both split and tension the split out
threads is desirable, for the threads are supplied
to.the textile apparatus from the device in con-
dition to be used by the textile apparatus. How-~
ever, in order that the tensioned rubber threads
may be combined in the textile product under the
desired conditions, the splitting and tensioning
device should be constructed in such a manner
that it will supply the rubber threads. at a. con-
trolled rate which may be coordinated with the
needs of the textile apparatus.

A primary object of this invention is to provide
an improved device for splitting ribbons such as
those = described above into 'their individual

threads which is constructed in such a manner

that it will supply the tensioned rubber threads,
at a constant controlled rate.
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A further object of this invention is to provide
an improved tape splitter and tensioning device
that will supply the threads at a uniform rate to
a textile apparatus and which is constructed so
that the rate of thread delivery may be coordi-
nated with the needs of the textile apparatus.

A more specific object is to provide a device of
the type described in which the means for ad-.
vancing the tape and threads through the appa-
ratus are constructed to form a relatively large
frictional area with which the tape and threads
are held in contact and which therefore permits
a sure control of the rate of thread advance from
the apparatus. A further object of this inven-
tion is to provide a device of the type described
which is 'so constructed that the threads and
ribbon may be threaded into it easily when a
new ribbon is started through the device.

These objects are achieved by providing two
spaced driven drums about which the tape and
threads are looped, and means intermediate the
drums to- split the ribbon into its component
threads. To hold the ribbon and threads: about
the drums, a2 pair of rollers are mounted ad-
jacent each drum, and these rollers are posi-
tioned relative to the drums so that the tape
and threads are held in frictional contact with
the drums throughout a large portion of the
drums’ peripheries. 'To increase the frictional
force between the contacting areas of the drums,
and threads, the drums may have a roughened
surface if desired. These drums are mounted on.
individual shafts which are rotated at different
speeds from a common drive shaft through gear

. trains having different.speed transmission ratios,

and thereby the tension at the splitting point is
maintained at the desired value regardless of the
tension réquired for feeding the threads to the
textile apparatus. The common drive shaft is
driven from the textile apparatus, so the speeds
of the drums are coordinated with the rieeds of
the textile apparatus. Since the tape and
threads are held in non-slipping engagement
with the drums to be advanced as the drums are
rotated, the threads will be supplied at a rate
determined by the speed of the thread advancing
drum; hence the thread delivery will be coordi-
nated with the needs of the textile apparatus.
To provide easy threading of the tape splitter
the rollers are supported near the drum by mov-
able levers which are: pivoted on the frame of
the apparatus. By moving these levers, the
rollers may be moved from the drums to facili-
tate threading of the apparatus. To prevent the
movement of the rollers:from the drums when the
device is in-operation; springs are anchored to
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the frame to urge the levers in g direction to
hold the drums and rollers in contact, so that
vibrational forces caused by the neighboring
textile machinery will not cause the rollers to
vibrate against the drums.

For a better understanding of these and other
characteristics and advantages of this invention,
reference should be had to the following descrip-
tion when read in conjunction with the accom-
panying drawings, in which

Fig. 1 is a top plan view partly in section of
one form of apparatus embodying this invention
having a tape inserted therein which is to bhe
split into its component threads;

Fig. 2 is a side elevation of the apparatus
shown in Fig. 1; and

Fig, 3 is a perspective view of a portion of the

apparatus of Fig. 1 and of the tape showing the
manner in which the tape is split into its com-
ponent threads.

Referring now to the drawings and to Figs.
1 and 2 in particular, there is shown an apparatus
according to this invention having a generally
L-shaped frame {8 comprising a horizontal base
and an upright wall, the latter of which carries
the various rollers ‘and elements of the tape
splitting device, as well as the arms if that
support the bearing housings 12 for the main
drive shaft {3 of the apparatus. Projecting from
the upright wall of the frame (8 are the shafts
16 and 11 which are journaled in bearings i4 car-
ried by a housing 15 integral with the frame 18.
On their outer ends the shafts 15 and {7 carry
the tape advancing drum {8 and thread advanc-
ing-drum 19 respectively. These drums may be
steel drums having a knurled surface as shown
in the drawings, or they may be covered with
rubber or leather or other suifable covering to
increase frictional contact with the threads.
Collars 28 are fixed to the shafts i§ and {1 to
maintain the shafts and drums in proper spaced
relation to the eommon drive shaft {3 and to
the rollers of the tape splitting apparatus,

The shafts 1§ and {7 carry at their inner ends

the bevel-gears 21 which mesh with bevel-gears

22 and 23 fixed to the main drive shaft (3 of
the tape splitter.” It will be noted that the bevel-
gear 23 driving the shaft 17 which supports the
thread advancing drum is larger than the gear
22 driving the shaft {§ which supports the tape
advancing drum, so that the drum 18 is rotated
at a greater peripheral speed than the. drum
18 for a purpose which will be stated hereinafter.
Collars 24 are fixed to the main drive shaft {3
at the outer ends of the bearing housings 12 to
maintain the gears 22 and 23 in proper spaced
relation to the shafts 1§ and {1. A drive sprocket
25 is fixed to the shaft {8 and is driven by a
chain and drive sprocket (not shown) from the
apparatus which is to use the threads, so that
the delivery of the threads may-be coordinated
with the needs of this apparatus.

The upright wall of the frame (3 also carries
the fixed ‘shafts 2% which have the rollers 28,
28,39 and -3{ journaled thereon through the
porous metal bearings 27.. These rollers, al-
though they serve different purposes in the ap-
paratus, are identical in construction. Two simi-
lar bodily movable-roliers 82 are supported ad-
iacent the tape drum 18 on the shafts 33, and
another pair of these rollers 3§ are supported
adjacent the thread drum 8 on similar shafts.
The two shafts 33 are secured to a yoke 85 which
is rockingly supported by a shaft 37, and the other
two shafts which .carry the rollers 34 are simi-
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larly secured to a second yoke 36 that is rock-
ingly supported by a shaft 28. The shaft 37 is
swingingly supported by a pair of spaced arms
29 that are pivotally supported by a shaft 41
journaled in a boss 42 formed on the frame 16.
The shaft 388 is likewise supported by the spaced
arms 49 pivotally supported by the shaft 41
journaled in the boss 42. The arrangement is
such that the pair of rollers 32 that cooperates
with the drum {8 are supported above such drum
for movement toward and from the same, and
the pair of rollers 32 that cooperate with the
drum 18 are similarly supported. Each pair of
rollers is urged towards its drum by a spring 45
having one end attached to a swinging arm at
45 and the other end anchored at 47. However,

the levers 38 and 40 may be pivoted against the

force of the springs 45 to raise the rollers 32 and
34 when the thickness of the threads vary and
when the apparatus is threaded with a new tape.
To- facilitate threading of the apparatus, the
yokes 35 and 36 are provided with handies 43 and
44 respectively.

At the tape supply end of the apparatus the
frame I0 carries the two tape guides 48 having
the aligned holes 48 bored therethrough to re-
ceive pins which constrain the tape to follow a
predetermined path laterally of the frame as it
enters the apparatus. The entire splitter is sup-
ported on the legs 59 which may be bolted to
the apparatus that is to utilize the threads.

To prepare the apparatus for splitting the
threads from a ribbon, a ribbon R composed of
rubber threads adhered to each other is led
from a supply 31, which may be a shipping con-
tainer, to a pre-tensioning device such as a plu-
rality of pins (not shown) about which the rib-
bon is led on a tortuous path. From the pre-ten-
sioning device the ribbon R is threaded through
the tape guides 48 and placed over the top of
the reliers 32.- These rollers are then raised from
the tape advancing drum {8 by the handle 43,
and a loop of the ribbon is pulled downwardly
between the rollers and is slipped over the outer
end of the drum. The ribbon R is led under
the roller 28, and the individual threads T which
have been split out manually are placed over
the roller 30 or under the roller 2§, so that ad-
jacent threads in the tape are constrained to
follow the diverging paths about the roliers 23
and 38. The split out threads T are looped akout-
the drum {9 in substantially the same manner
as the tape R is threaded about the drum {8.
Preferably, care is taken to assure that- the
threads occupy the same lateral positions rela-
tive to. each other over the rollers 29, 30 and
24 and about the drum {9 that they occupy in
the tape R. From the rollers 33 the threads are
led over the roller 3{ and thence to the positions
in the textile appalatus where they are to be

used.

When the textile apparatus is started; the
drums {8 and {9 will be driven by means of the-
sprocket 28, the shaft 13, the gears. .22, 23 and
the gears 21. Since the ribbon R, and the threads

T, are held looped substantially about the drums

18 and {8 and in non-slipping engagement there-
with by the rollers 32 and 34, the ribbon and:
threads will be advanced with the drums. As

"the drum {8 rotates it pulls the ribbon R about

the pins of the pre-tensioner and feeds the ten-
sicned ribbon to the roller 28.  Since adjacent
threads in the ribbon are constrained to follow -
the diverging paths about the rollers 29 and 30,
they. will be split out from the ribbon as they
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leave the roller 28 as best shown in Fig. 3. 'The
individual threads T are tensioned further bhe-
tween the drums 18 and 19, because the latter
drum is rotating at a greater peripheral speed
than the former. From the drum {9 the threads
T are led in their tensioned condition to the
textile apparatus.

Since the rollers 32 and 34 which hold the rib-
bon and threads against the drums 18 and 19
are movably mounted, should any variations in
thickness of the threads occur, the rollers 32 and
34 may move to accommodate this variation.
The advantages of this arrangement will be ap-
parent if one considers an apparatus having a
pair of thread advancing rolls which are rela-
tively immovable. When a thick portion of
thread arrives between these rolls the threads
are compressed with great force to conform to
the fixed distance between the rolls. When these
threads are compressed, they may be pressed
against one another, and the rolls tend to press
the threads into a ribbon which causes breakage
when these adhered threads arrive at the textile
apparatus. Similarly when a thick portion in
the ribbon arrives at a pair of ribbon advancing
rolls the threads in the ribbon are adhered more
tightly together, and excessive breakage occurs
when the individual threads are split from the
ribbon.

In an apparatus according to this invention
however, when a thickened portion occurs in the
threads, the rollers 32 and 24 will be raised as
this portion passes under these rollers, for the
rollers are yieldingly held against the threads
under the force of the springs 45. In the appa-
ratus shown this force depends on the size of the
springs, and is relatively independent of ‘the
thickness of the threads. Conversely, should a
thin portion occur in the ribbon or threads, the
rollers 32 and 34 will move toward the drums 18
and 19 to hold the ribbon and threads looped in
positive driving engagement with the peripheries
of the drums.

The tension at which the threads are advanced
to the textile apparatus may be varied by chang-
ing the size of sprocket 25, and the tension at
which the threads are split from the tape may
be varied by varying the ratio between the gears
22 and 23. Preferably the tension at which the
threads are split from the tape is kept as low as
possible consonant with satisfactory splitting of
the individual threads from the tape, for high
tension at the splitting point tends to chafe and
tear the threads. A splitter according to this
invention is designed to accomplish splitting
at a low tension, and preferably the ratio between
the surface speeds of the drums {9 and (8 is
2 to 1. This may be reduced to 1% to 1 for rib-
bons whieh are relatively easy to split apart, and
it should not exceed 3 to 1. Since the splitter of
this invention is driven directly from the textile
apparatus which uses the rubber threads, the
delivery of thread to the textile apparatus will
be coordinated to its needs, so that the rubber
threads are combined with the textile yarns at a
tension controlled by the predetermined speed of
the drum 1{8.

Although in the apparatus shown in the draw-
ings the levers 39 and 40 have been provided with
the springs 45, these springs may be dispensed
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with where vibration is not a serious factor, for
the weight of the rollers will tend to maintain
them in contact with the drums, and in the dis-
position of the splitting rollers of the embodi-
ment shown in the drawings, the tension applied
to the ribbon and threads causes the ribbon and
threads to urge the rollers against the drums.

Having thus described my invention, what I
claim and desire to protect by Letters Patent is:

1. Apparatus for splitting a tape composed of
a plurality of rubber threads adhered to each
other into its component threads, comprising a
tape advancing drum having a roughened sur-
face, a thread advancing drum having a rough-
ened surface, means intermediate the drums for
causing adjacent threads in the tape to follow
divergent paths to thereby split the tape into its
component threads, pivoted means adjacent each
of said drums for maintaining said tape and said
threads looped thereabout, a movable lever sup-
porting said pivoted means whereby said pivoted
means may be moved from said drums for easy
threading of the apparatus, and means for driv-~
ing said drums at different peripheral speeds,
whereby said threads are delivered from said
apparatus at a constant rate.

2. Apparatus for splitting a tape composed of
bare rubber threads stuck together into its com-
ponent threads, comprising a tape advancing
drum, a thread advancing drum, means inter-
mediate said drums for causing adjacent threads
in said tape to follow divergent paths to thereby
split said tape into its component threads, a pair
of rollers adjacent each of said drums for main-
taining said tape and said threads looped there-
about, a pivoted yoke supporting each pair of
rollers, movable levers supporting said yokes,
means yieldingly urging said levers to hold said
rollers against said drums, and means for driving
said drums at different speeds to thereby advance
said threads from said apparatus under con-
trolled tensions.

3. Apparatus for separating the individual
threads from a ribbon formed of a number of
rubber threads stuck together, comprising a pair
of spaced drums, a pair of cylindrical rollers dis-
posed adjacent a first of said drums to hold the
ribbon looped substantially about the drum in
frictional non-slipping engagement therewith,
means intermediate the drums for directing the
threads along divergent paths leading from the
drum about which the ribbon is looped to thereby
separate the ribbon into its component threads,
a pair of cylindrical rollers adjacent the other
of said drums for holding the threads looped sub-
stantially about this drum in non-slipping fric-
tional engagement therewith, and means for
driving said drums.

DAVID G. SLOVIN.
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