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12 Claims, -

This invention relates to tension control appa-
ratus, and more particularly to apparatus for
controlling the tension of a strand drawn from
a supply reel in a strand twisting machine.

There are various types of strand twisting
machines, the type of particular interest regard-
ing this invention including rotary supports for
supply reels to cause twisting of individual
strands or groups of strands withdrawn from
each reel prior to their being twisted together to
form a cable. To produce a satisfactorily uni-
"~ form cable it is important to apply a constant
known tension to the strands, that they may be
given like individual twists and may lie evenly
in the cable they help to form. In the appli-
cation of tension to a strand, withdrawn from a
reel rotated by the withdrawal of the strand and
simultaneocusly revolved about an axis normal to
the axis of the reel, there exists the added prob-
lem of eliminating the effect of centrifugal force
on the tensioning means.

An object of the invention is to provide a
simple, efficient and highly practical tension con-
trol apparatus free of variations by centrifugal
force.

With this and other objects in view, the inven-
tion comprises & tension control apparatus for a
strand withdrawn from a supply reel rotatable
about its axis by the withdrawal of the strand
and revoluble about an axis normal to the axis
of the reel, & brake on an axis at right angles to
tha reel exis under the control of the strand ef-
fecting rotation of the reel during any variation
in the iension of the strand.

Other objects and advantages will be apparent
from the foliowing detailed description when
taken In conjunciion with the accompanying
drawing, wherein

Fig. 1 is a side elevational view of a fragmen-
tary portion of & strand twisting machine em-
bodying the invention;

Fig. 2 is a top plan view of the structure shown
in ®ig. 1;
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machine. The strand thsting machine may 1n-
clude a plurality of units, such as shown in Pigs.
1 and 2, depending upon the number of strands
to be singly twisted and subsequently inter-
twisted to form a cable. Further details of the
machine are not believed essential to illustrate
the invention, as the invention lies 1n the single
unit illustrated in the drawing.

One end of the bracket {0 has a cone {4 ad-
justable axially by a screw {5 and otherwise ro-
tatably mounted on a shaft portion §§ journalled
in the end of the bracket and engaged by the

~ screw. The cone 14 is formed to engage the hub
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of a supply reel {8, the latter being provided with
a supply of strand material 19, the tension of
which is to be controlled while heing withdrawn
from the reel.

The other end of the bracket 18 is formed as
illustrated in Figs. 2 and 3, this end being hollow
and providing apertures for bearings 2{ to ro-
tatably support a shaft 22 axially aligned with
the .reel 8. A disk-like member 23 is fixed to

- the shaft 22 and has a cone-shaped portion 24
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Fig. 3 is an enlarged horizontal sectiona,l view

taken along the line 8—32 of Pig. 1, and

Fig. 4 is & fragmentary detailed view of a por-
tion of the apparatus.

‘Referring now to the drawing, attention is
first directed to Figs. 1 and 2, which illustrate
U-shaped supporting bracket {8 fixed near iis
center {0 an end of & shaft {4 for rotation about
the axis of the shaft by suitable means (not
shown) connected to the other end of the shaft.
The shait {{ is journsalled in a bearing housing

" {2, the latter being a part of a strand twisting
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whose function is similar to that of the cone 14 in.
entering the hub of the reel {8 to support the
reel. A pin 26 fixed to the member 23 is posi-
tioned to enter an aperture 26 of the reel to pro-
vide a positive connection between the reel and

‘the shaft 22.

A bevelled gear 28 is mounted upon the shaft
22 .and fixed for votation with the shaft. 'This
gear is disposed in interengagement with a
bevelled gear 28, the latter being fixed to the ad-
jacent end of o brake shaft 89 which extends
thirough a beaving 3! in a wall of the hollow end
of ths hracket i8 and into another hollow por-
tionn 82 of the bracket through an aperture 33.
In gctual construction ths shaft 38 is in two
parts, as illustrated in Fig. 3, these parts being
joined by & telescoping connection indicated at
34. Suitable covers 38 and 37 are provided for
the hollow end of the bracket {8 and a suitable
cover 38 is provided for the hollow portion 32 of
the bracket. ’

Cover 88 is formed to provide a bearing 48 for
the adjacent end of the shaft 233. On this end

" of the shaft 38 a plurality of brake elements 42 is
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mounted for rotation with the shaft, these ele-
ments being disk-like in general contour and
having & plurality of friction members 43 dis-
posed in spaced apertures therein. The mount-
ing of the brake elements on the shaft 38 is made
through keys and keyways or spline connections
(not shown) to permit axial movement of the
switch elements relative to the shaft 39, yet will
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maintain positive connection for rotation of the
elements with the shaft. Brake members 45 are
positioned alternately with the brake elements
42, as illustrated in Fig. 3, one brake member be-
ing disposed at each end of the group of brake
elements, the other brake members being inter-
_posed between the brake elements. Suitably
spaced cross pieces 46, only one of which is shown
in the drawing, are fixedly mounted in the hol-
low portion 32 of the bracket 10, or, if desired,
these portions may be made integral with the
bracket, they being received in notches 41 of the
brake members 45, to hold the brake members
against rotation with the shaft 30, yet permit
axia] movement thereof relative to the shaft.
The innermost brake member 45 has a tubular
portion 48 integral therewith and disposed con-
centric with the shaft 30 to serve as a support

for one end of a spring 49. The other end of the -

spring is supported by a tubular member 50 dis-
posed in the hollow portion 382 adjacent the inner
wall thereof and concentric with the shaft 30

During rotation of the reel 18 through the with-
drawal of the strand (9, the shaft 22 is rotated,
causing rotation of the shaft 30 through the
gears 28 and 29, thus rotating the brake elements
42 relative to the brake members 45. The force
of the spring 49 on the adjacent member 4%
causes axial movement of the brake members and
the brake elements into closer engagement with
each other to create a braking force transmitted
back to the reel through the shafts 30 and 22
and their driving connections to apply & tension
on the strand 19. :

Means is provided to vary the force of the
spring 49 by variations in the tension of the
strand, to function in maintaining a substan-
tially constant teusion in the strand. This means
includes a sheave 55 over which the strand travels
while being withdrawn from the reel. The
sheave 55 is rotatably mounted at 86 between
arms 51 which are fixed at their lower ends to a
U-shaped support' 58. In the present structure
the support 58 is circular in cross-sectional con-
tour, the legs thereof lying substantially parallel
to the legs of the bracket 10 and extending be-
tween sets of supporting rolls §9. The sets of
supporting rolls are identical with each other and
are supported by shafts journalled in brackets in-
tegral with the legs of the bracket 10 (Figs. 1
and 2). As illustrated in Fig. 1, the lower rolls
of the sets of supporting rolls 58 are cylindrical
in contour, while the upper rolls thereof, as
shown in Fig. 2, are concave to conform to the
contour of the legs of the support 58 to main-
tain accurate positioning of the support during
movement thereof.

- A bracket 60 is fixed to one leg of the support
58 at a position shown in Fig. 2, and by any suit-
able means (not shown). A spring 81, having
one end fixed to the bracket {0, functions to nor-
mally urge the support to the left to normally
urge the sheave 8§ away from the reel {8 to a
given position. The other end of the spring 61
is fixed to an adjusting pin 63 about which the
spring is disposed, a threaded lug 84 integral with
the bracket 10 receiving a threaded portion 65 of
the pin for adjustment of the pin relative to the
. bracket 60 to vary the force of the spring §1.

A lever 81, pivotally mounted at 68 (Figs. 1 and
4), has an elongate aperture 69 in the upper end
thereof to receive a pin. 10, the latter being car-
ried by the bracket 60. The pivot 68 is in the
- form of a pin carried by the adjacent arm of the
bracket 10. Adjacent the pivot 68, but inter-

10

20

25

30

P

35

40

45

50

55

~in a clockwise direction (Fig. 1).
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posed between the pivol and the pin 18, is a

aperture T in the lever to receive a shaft-like
portion 12 of & nut 13. The nut 13 is thread-
edly disposed upon an externally threaded tubu-
lar screw 14 disposed concentric with the shaft
30 but not rotatable therewith. - One end of the
screw 14 is of a sufficient contour to be slidably -
disposed in the aperture 33 and to engage the
adjacent end of the tubular member 50 associ- -
ated with the spring 49. The other end of the
screw 14 has a head 18 through the aid of which,
assisted by a suitable tool, adjustment may be
made between the screw T4 and the nut 13 to
vary the normal force of the spring 49 on the

‘'brake members and brake elements and to vary

the effect of the brake controlling means result-
ing from variations in the tension of the strand
and including the support 58 and its operative
connection with the screw T4. . As shown in Fig.
4, the nui 138 is split as at 18 so that it may be
caused to grip the screw 14 and be locked thereon
in any adjusted position through the aid of a
screw 19. Adjustment of the nut 73 is another
means in addition to the adjustment of the pin
63 to vary the setting of the braking force on the
reel. The force in the spring 49 influencing the
brake elements and members is initially con-
trolled by the force in the spring 8i which is
transmitted to the spring 49 through the con-
necting means of the two springs and influenced
greatly by the lever 61.. The relation of the
spring connections 18 and 12 with the lever and
the pivot 88 thereof renders the small spring 6}
effective to control the force in the large
spring 49. . .

During the operation of the machine the reel
18 will be rotated about its axis through the
withdrawal of the strand {9 therefrom. During
this action the reel is revolved about the axis of
the shaft (i, which is normal to the reel axis.
Rotation of the reel 18 through its connection
25—28 with the member 23 will cause rotation of
the shaft 22 on its axis which is aligned with the
axis of the reel. However, the shaft 30, through
the gears 28 and 29, is driven on an axis at right
angles to the axis of the reel. This causes rela-
tive rotation of the brake elements and brake
members, affected by the force of the spring 49,
to apply a braking force back through the shaft
30, the gears 29 and 28, the shaft 22, to the reel’
18, effectively applying
to the strand 9. .

If the tension in the strand should increase be-
yond the tension normally desired, the strand will
pull the sheave §5 toward the reel 18, causing:
movement of the support 58 between the sets of
supporting rolls §9 against the force of the spring
61, effecting a rocking movement of the lever 67
This move-
ment of the lever 871 about its pivot 68 causes

. movement of the nut 13 to the right (Fig. 1) to

decrease the force of the screw 74 on the spring
48, through the tubular member §0, and thus de-
crease the braking force of the brake elements
42 and members 45 on the reel. The decrease in
the force of the spring 49 will decrease the fric-
tional force hetween the brake members and
brake elements to thus decrease the braking force

. on the reel, allowing the strand to more freely

75

rotate the reel until the tension on the strand has
been reduced to that-normally desired. During
normal operation of the apparatus the tension in
the strand creates a pull on the spring 61 to
maintain the normal selected force in the spring,
49 and thus the normal braking force on the reel.
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¢, however, the fension in the strand should de-
crease from that normally desired the spring 8t
will be free tc apply additional force to the
spring 49 through the connecting means of the
two springs, resulting in added braking force to

the reel, even to stopping the reel if, for example,.

the strand should break.

With the brake elements and members disposed
on an axis normal to the axis of the reel, they
may function, with their associated mechanism
linking them with the reel and the strand, un-
disturbed by centrifugal force. If, for example,
the brake members and elements should be
mounted on the shaft 22 to function therewith
instead of the shaft 80 during revolution of the
reel about the axis of the shaft ¢, this axis nor-
mal to the axis of the reel, centrifugal force

" would tend to move the brake members and ele-
ments closer together with varistions in the speed
of the revolution of the reel, thus rendering the
braking means ineffective to maintain a constant
tension on the strand. Such effects of centrifu-
gal force are removed, however, by positioning
the brake members and elements on an axis of
8 shaft normal to the axis of the reel, where of
course if will not interfere with their functions.
Furthermore, the brake elements and members
lie in planes at right angles to the axis of revolu-
tion unaffected by centrifugal force created by
the revolution of the reel. . .

Attention is also directed to the mechanism
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interposed between the strand and the brake .
mechanism, namely the support or carriage 88,

the arms 57 and the lever 67 which are also un-
affected by centrifugal force. If the conventional
tension arm of the pivotal type should be em-
ployed it is apparent that the result of centrifu-
gal force thereon during the rotation of the ap-
paratus about the shaft {{ would make it im-
possible to maintain g uniform tension on the
strand. However, in the preseni structure the
centrifugel force affecting the support 68 is con-
sumed by the rolls §9, the latter permitting free
movement of the carriage with light strand ten-
sion despite the high relative speeds.

The embodiment of the invention herein dis-
closed is merely illustrative snd may be widely
modified and departed from in many ways with-
out departing from the spirit and scope of the
invention as pointed out in snd limited solely by
the appended claims.

What is claimed is:

i, A tension contrcl apparatus for a strand
being withdrawn from g supply resl rotated about
its axis by the withdvawsl of the strand and
revolved aboui an axis normal to the resl axis,
8 brake element operatively connected to the reel
ior rotation thereby about an axis disposed at
right angles to the reel axis, a brake member
held ageainst rotation with the brakse element and
cooperating therewith to apply a braking forcs
to the reel io create & given tension in the strand,
- and means controlled by the strand fo affect the
brake element and member {0 vary the braking
force with variations in the tension of the strand.

2. A tension control apparatus for g strand
being withdrawn from a supply reel rotated about
its axis by the withdrawal of the strand and
revolved sbout an axis normsal to the reel axis,
a brake element operatively connected to the reel
for rotation thereby sbout an axis disposed at
right angles to the reel axis, & brake member
held against rotation with the brake element,
force applying means to cause relative movement
of the element and member to apply & predeter-
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mined braking force to the reel and establish a

predetermined tension in the strand, and means

contrelled by the strand to affect the force ap-
plying means to vary the said braking force with
variations in the tension of the strand. :

3. A tenslon control apparatus for a strand
being withdrawn from a supply reel rotated about
its axis' by the withdrawal of the strand and
revolved about an axls normal to the reel axis,
& brake element and & cooperating brake mem-
ber lying in planes at right angles to the axis
sbout which the reel revolves, force applying
means to cause relative movement of the element
and member {o apply a predetermined breking
force to the reel and establish a predetermined
tension in the strand, and means controlled by
the strand to affect the.force applying means to
vary the sald braking force with variations in the
tenslon of the strand.

4. A tension control apparatus for a strand

- being withdrawn from g supply reel rotated about

its axis by the withdrawal of the strand and
revolved about an axis normal to the reel axis,
a brake element operatively connected to the reel
for rotation thereby about an axis disposed at
right angles to the reel axis, a brake member
held against rotation with the brake element,
force applying means to cause relative movement
of the element and member to apply a predeter-
mined braking force to the reel and establish
a predetermined tension in the strand, means to
vary the force applying means to cause variation
of the said given tension in the strand, and means
controlied by the strand to affect the force ap- .
plying means to vary the said braking force with
variations in the tension of the strand.

5. A tension control apparatus for a strand be-
ing withdrawn from s supply reel rotated about
its axis by the withdrawal of the strand and re-
volved about an axis normal to the reel axis, a
sheave about which the strand travels on leav-
ing the reel, a support for the sheave movable by
the strand during variations in the tension there-~
of, a brake element operatively connected to the
reel for rotation thereby about an axis disposed
at right angles to the reel axis, a brake member
held against rotation with the brake element and
cooperating therewith to apply a braking force to
the reel to create a given tension in the strand,
means controlled by the strand to sfect the brake
element and member o vary the braking force
with variations in the tension of the strand, and
means actuated by movemeni of the support to
affect the brake element and member to vary the

5 braking force with variations in the tension of

the strand.

6. A tension control apparatus for & strand be-
ing withdrawn from 2 supply reel rotated about
its axis by the withdrawal of the strand and re-
volved about an axis normal to the resl axis, a
sheave aboui which the strand travels on leav-
ing the reel, a support for the sheave movable by
the strand during variations in the tension thers-
of, & brake element operatively connected to the
reel for rotation thereby about an axis disposed

- at right angles to the reel axis, & brake member

70
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held against rotation with the brake element, &
spring to apply & given force to the brake ele--
ment and member to cause relative movement
thereof to apply a predetermined braking force
to the reel and establish a predetermined tension
in the strand, and means controlled by the sup-
port to vary the force of the spring.

7. A tension control apparatus for a strand he-
ing withdrawn from s supply reel rotated about
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its axis by the withdrawal of the strand and re-
volved about an axis normal to the reel axis, a
sheave about which the strand travels on leaving
the reel, a support for the sheave movable by the
strand during variations in the tension thereof, a
brake element operatively connected to the reel
for rotation thereby about an axis disposed at

right angles to the reel axis, a brake member.

held against rotation with the brake element, a
spring to apply a given force to the brake ele-
ment and member to cause relative movement

10

-thereof to apply a predetermined braking force -

to the reel and estab’ish a predetermined tension
in the strand, means controlled by the support
to vary the force of the spring, and means to
alter the variations in the force of the spring by
the support.

8. A tension contro! apparatus for a strand be-
ing withdrawn from a supply reel rotated about
its axis by the withdrawal of the strand and re-
volved about an axis normal to the reel axis, a
shaft driven by the reel and disposed at right
angles to the axis of the reel, a brake element
driven with the shaft, a brake member held
against rotation with the shaft, and means to
cause relative axial movement of the brake ele-
ment gnd member to cause application of a brak-
ing force through the shaft to the reel.

9. A tension control apparatus for & strand be-
ing withdrawn from a supply reel rotated about
its axis by the withdrawal cf the strand and re-
volved about an axis normal to the reel axis, a
‘shaft driven by the reel and disposed at right
angles to the axis of the reel, a brake element
driven with the shaft, a brake member held
against rotation with the shaft, and a spring to
apply a force to the brake element and member
to cause rqla.tive axial movement thereof to cause
application of a braking force through the shaft
to the reel. ‘

10. A tension control apparatus for a strand
being withdrawn from a supply reel rotated about
its axis by the withdrawal of the strand and re-
volved about an axis normal to the reel axis, a
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shaft driven by the reel and disposed at right
angles to the axis of the reel, a brake element
driven with the shaft, a brake member held

.against rotation with the shaft, a spring to apply

a force to the brake element and member to cause
relative axial movement thereof to cause applica-
tion of a braking force through the shaft to the
reel, and means disposed concentric with the
shaft to cause variations in the force of the
spring. ‘ :

"~ 11. A tension control apparatus for a strand
being withdrawn from a supply reel rotated about
its axis by the withdrawal of the strand and re-
volved about an axis normal to the reel axis, a
sheave about which the strand travels on leaving
the reel, a support for the sheave movable by
the strand during variations in the tension there-
of, a shaft driven by the reel and disposed at
right angles to the axis of the reel, a brake ele-
ment driven with the shaft, a brake member held
against rotation with the shaft, and means actu-
ated by the support to cause the brake element
and member to apply a braking force to the reel
variable with variations in the tension of the
strand.

12. A tension control apparatus for a strand
being withdrawn from a supply reel rotated about
its axis by the withdrawal of the strand and re-
volved about an axis normal to the reel axis, a
sheave about which the strand travels on leaving
the reel, a support for the sheave movable by the
strand during variations in the tension thereof, a
shaft driven by the reel and disposed at right
angles to the axis of the reel, a brake element
driven with the shaft, a brake member held
against rotation with the shaft, a spring to ap-
ply a force to the brake element and member to
cause relative axial movement thereof to cause
application of a braking force through the shaft
to the reel, and means controlled by the support
to vary the said spring and braking forces.

GEORGE E. HENNING.
JULIUS A. WAGNER.



