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HANDLING APPARATUS

George P. Adams, Baltimore, Md., assignor to
Western Electric Company, Incorporated, New
York, N. Y., a corporation of New York

Application February 28, 1950, Serial No. 146,736
(CL 57—381)

3 Claims.
1

This invention relates to runout detectors for
fllament handling apparatus, and more particu-
larly to runout detectors for use with apparatus
designed to twist a plurality of fillaments into
a composite strand.

In the manufacture of electrical communica-
tion cables, a plurality of filaments and con-
ductors are twisted together into a composite
cable. In order to manufacture uniform cables,
it is necessary to stop the twisting apparatus
when any one of the filaments or conductors
breaks or the supply thereof becomes exhausted.
Generally, runout detectors are provided on such
apparatus for stopping the machine when these
conditions occur, but the detectors in the past
have included a plurality of identical devices
wherein a complete runout detector is provided
for each filament formed into the composite
cable. This arrangement results in a costly struc-
ture and complicates the problem of providing
runout detectors on apparatus which twists a
substantial number of filaments and conductors
into a composite cable.

An object of the invention is to provide new
and improved runout detectors for flament
handling apparatus.

Another object of the invention is to provide
new and improved runout detectors for use with
apparatus -designed to twist a plurality of fila
ments into a composite strand. :

A runout detector embodying certain features
of the invention, as applied to filament handling
apparatus having means for advancing a plu-
rality of filaments along predetermined paths,
comprises means including a sensitive switch for
selectively controlling the operation of the fila-
ment advancing means, a plurality of individu-
ally movable detector elements designed to be
held in a given position by the filaments and
biased toward another position, and means op-
erable by movement of any one of the detector
elements for actuating the control switch to stop
the filament advancing means when the tension
in the filament associated with that element falls
below a predetermined value.

Other objects and advantages of the invention
will more fully appear from the following de-
tailed description of a runout detector forming a
specific embodiment thereof, when read in con-
junetion with the appended drawings, in which:

Fig. 1 is a diagrammatic side elevation of a
fllament twisting machine including a run-out
detector for stopping the machine in accordance
with certain features of the invention;

Fig. 2 is an enlarged plan view of a portion of
the apparatus shown in Fig. 1;
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Fig. 3 is an enlarged side elevation of the ap-
paratus shown in Fig. 2, and

Fig. 4 is an enlarged sectional view taken along
line 4--4 of Fig. 2.

Referring now in detail to the drawings, a de-
tector forming one embodiment of the invention
is illustrated as applied to a strand-twisting ma-
chine, which is designed to twist a plurality of
filaments into a composite core. Since such ma-
chines are well known in the art, only as much
of the twisting machine will be described herein
as is necessary for a complete understanding of
the invention.

Referring now to Fig. 1, there is shown dia-
grammatically a twisting machine comprising a
fiyer 9 including a frame 0 journalled in bear-
ings {1 and 12, and having a takeup reel 14 rotat-
ably mounted therein, a distributor shaft {5 de-
signed to reciprocate a traversing nut I8 carry-
ing guide rollers 20—290 with respect to the wind-
ing surface of the reel 14, and a capstan 22
mounted rotatably therein. 'The hollow journal
19 of the frame ‘10 fits into the bearing {I to
permit a strand to be advanced therethrough. A
motor 25 rotates the flyer at a predetermined
speed, and drives the takeup reel 14, the dis-
tributor shaft 15 and the eapstan 22 through suit-
able interconnecting gearing 23. The motor 25
is connected electrically to suitable control ap-
paratus (not shown) for selectively connecting
the motor to a source of potential.

A plurality of conductors 27—27 drawn from
supply reels 26—26 pass through slots 29—29 in
a support 30 and partially around guide sheaves
28—28 mounted on the support 30, which direct
the conductors to a bell-mouthed passage 3. pro-
vided in a die 32. A plurality of textile strands
3434 are drawn from supply reels 35-—35 and
pass through bushings 36—3§ provided in the
support 30 to the die 32, The conductors 27—27
and the strands 34—34 are advanced from the
passage 81 through the hollow journal (9, around
the capstan 22 several times and between the
rollers 20-—20 positioned on the traversing nut 8.
The ends of the group of conductors and strands
are attached to the takeup reel so that when the
frame 10, the takeup reel 14, the distributing
shaft 15 and the capstan 22 are revolved by the
motor 25, the flyer 9 twists the conductors and
the strands together to form a composite cable
38, which is advanced through the die 32 by the

~capstan 22 and wound on the takeup reel 14.

With this general understanding of the twist-
ing machine and what it accomplishes, and
realizing the necessity of producing a cable hav-
ing the required number of conductors and
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strands throughout its length, attention now is
directed to a runout detector 40 designed to stop
the twisting machine when any one of the con-
ductors 21—21 and the strands 38—34 breaks or
the supply thereof becomes exhausted. - The run-
out detector 48 includes & shaft 41 mounted in
bearings #2—42. secured on opposite arms of a
bracket 43. A sensitive switch 48 is mounted on
the bracket 43 in such a position that an operat-
ing arm 41 thereof may be engaged by a cam 48
fastened rigidly to the shaft 41. A tension spri‘pg
50 connected to an arm 51 keyed to the shaft 41
also is attached to a plate 52 adjustably secured
to the bracket #3. The plate 52 is positioned so
that the spring 50 has sufficient tension to hold
the arm 51 against a stop 33 with a foree just
sufficient to maintain the cam 48 normally in
such & position that it does not actuate the arm
41 of the switch 46. :

A plurslity of detector arms §5—5§, one for
each conductor 21 and one for each filamentary
strand 34, are mounted. pivotally on the shaft
4i. Each of the detector arms is secured to a
yoke 56 mounted rotatably on the shaft, and
mounts one of sheaves 58—58 on the free end
thereof. A plurality of screws 60—60 are thread-
ed into the shaft 41 along a common center line,
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one for each of the detector arms 55—55.. The -

screws are threaded into the shaft until the
heads of the screws rest against the periphery of
the shaft (Fig. 4), and are spaced along the shaft

so that the screw heads are located within the.

spaces included between the sides of each of the
yokes 56—56. The diameter of the heads of the

screws 60—60 is less than the space between the ,

opposite sides of the yokes, as viewed in Fig. 2.
When the yokes are in a horizontal position, as
viewed in Fig. 4, a small clearance is provided be-
tween the heads of the screws and bases 61—31
of the yokes. When any one of the yokes is piv-
oted in a clockwise direction, as viewed in Fig. 3,
from its horizontal position, the base 61 thereof
engages the head of the screw associated there-
with and turns the shaft 41 and the cam 48 in a
clockwise direction.

Some of the detector arms 55—55 have the free
ends thereof bent upwardly and some have their
free ends bent downwardly to permit the respec-
tive sheaves 58—58 to rest on the conductors and
strands advanced toward the die 32. The con-
ductors 21—21 and strands 34—34 converge to-
ward the passage 81 and the free ends of the de-
tector arms are bent laterally so that the sides
of the sheaves mounted thereon are parallel to
the normal paths of the conductors or strands on
which they rest. The arms 55—3§5 are of such
length that their torque, in each case, when not
supported by a strand, is sufficient to turn the
shaft 41 against the action of the spring and
cause the cam 48 to actuate the arm 41 of the
switch 46.

The switch 46 has normally closed contacts
electrically connected in a conventional manner
in the control circuit of the apparatus connecting
the motor 25 to a source of power. When the
cam 48 is turned in a clockwise direction a suffi-
cient distance to actuate the arm 4T of the
switch 46, the normally closed contacts of the
switeh are opened, thereby disconnecting the mo-
tor 25 from its source of power and stopping the
machine. -

Operation
Tet it be assumed that the conductors 21—21

and the strands 34—34 are advanced converg-
ingly over the guide sheaves 286—28 and through
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the bushings 38—38, respectively, to the passage
31 in the die 32 under substantially equal tension.
The detector arms 55—58 rest on their respective
conductors or strands, and the tension of the
conductors and the strands is sufficient to hold
the detector arms in positions such that the yoke
56 attached to each arm is in a substantially
horizontal position. With each yoke in this posi-
tion, the spring §0 maintains the arm 5! against
the stop 53 and the shaft 41 in a position in which
the screws 60-—60 are in vertical positions, and

- holds the cam 48 out of actuating engagement

with the arm 47 of the switch 46. When slight
variations in the tension of the filamentary con-
ductors or the strands occur due to the twisting
of the conductors and the strands together by the
frame 10, the resulting movement of the detector
arms 55—88 is absorbed by the clearance pro-
vided between the bases 61—81{ of the yokes and
the heads of their associated screws 60—®80.
Therefore, slight movement of the detector -arms
will not cause the cam 48 to operate the switch
46 and stop the motor 25.

‘When the tension in any one of the conductors
or in the strands falls below a predetermined
value, or when any one of the conductors or
strands breaks or the supply thereof becomes ex-
hausted, the detector arm engaging that con-
ductor or strand falls downwardly in a clockwise
direction, as viewed in Fig. 3, due to its own
weight. ‘This movement of the detector arm
causes the base 61 of its yoke to engage the head
of its respective screw 60 and turn the shaft &{
and the cam 48 secured thereto, in a clockwise
direction against the action of the spring §0. This
movement of the cam brings the lobe portion of
the cam into engagement with the operating arm
47 of the switch 46 and actuates the arm 47 to
open the contacts of the switch 46, whereupon
the motor 25, driving the flyer 9 is deenergized.
As a result, the advancement of the conductors
and strands and the twisting operation per-
formed by the fiyer 9 is terminated so that an

" imperfect cables 38 is not formed.
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It is to be understood that the above-described
arrangements are merely illustrative of the appli-
cation of the principles of the invention and that
other arrangements and modifications may be
devised by those of ordinary skill in the art which
will embody the principles of the invention and
fall within the spirit and scope thereof.

What is claimed is: ’

1. A runout detector for filament handling ap-
paratus having means for advancing a plurality
of filaments along predetermined paths, which
comprises means including a sensitive switch
electrically connected to control the operation
of the filament advancing means, a rotatable
shaft, a plurality of individually movable de-
tector arms mounted pivotally on the shaft, one
for each filament, said detector arms having
sheaves mounted on their free ends under which
the filaments advance, whereby the arms rest on
the filaments with a force corresponding to their
respective weights, the tension in the filaments
normally being sufficient to hold the arms in
given positions, means provided on the shaft for
locking the detector arms against relative move-
ment with respect to the shaft, and a cam pro-
vided on the shaft for actuating the control
switch to stop the filament advancing means
when the shaft is turned, whereby when any one
of the filaments breaks or the supply thereof be-
comes exhausted the movement of its respective
detector arm causes the cam to actuate the con-
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trol switch and stop the fllament advancing
means, )

2. A runout detector for filament handling ap-
paratus having means for advancing a plurality
of fllaments along predetermined paths, which
comprises means including a sensitive switch
electrically connected to control the operation of
the fllament advancing means, a rotatable shaft,
& plurality of individually movable detector arms
mounted pivotally on the shaft, one fer each fila-
ment, said detector arms having sheaves mounted
on their free ends under which the filaments ad-
vance, said arms being positioned to rest on their
respective fllaments with a force corresponding
to their respective weight, the tension in the fila-
ments being sufficient to hold the arms in given
positions, means provided on the shaft for caus-
ing movement of the shaft upon a predetermined

movement of any one of the detector arms from

its ngrmal operating position, a ¢am provided on
the shaft for actuating the control switch to
stop the filament advancing means when the
shaft is turned, and resilient means for normally
holding the shaft in such a position that the cam
does not actuate the control switch, each of the
detector arms having sufficient weight to turn
the shaft against the acion of the resilient means,
whereby when any one of the filaments breaks
or the supply thereof becomes exhausted the
movement of its respective detector arm turns
the shaft and the cam and actuates the control
switch to stop the filament advancing means,

3. A runout detector for filament handling ap-
paratus having means for advancing a plurality
of filaments along predetermined paths, which
comprises means Including a sensitive switch
electrically connected to control the operation
of the filament advancing means, a rotatable
shaft, a plurality of individually movable detector
arms pivotally mounted on'the shaft, one for
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each fllament, said detector arms having sheaves
mounted on the free ends thereof under which
the filaments advance, whereby the arms rest on
the fllaments with a force corresponding to their
respective weights, the tension in the fllaments
being sufficient to hold the arms in given posi-

‘tions, means. provided on the shaft for locking -

the detector arms against relative movement with
respect to the shaft, a cam provided on the shaft
for actuating the control switch and stop the
filament advancing niéans when the. cam is
turned a predetermined amount, a spring for
biasing the shaft against movement in the gne
direction, said detector arms having sufficient
weight to turn the shaft against the action of
the spring, and means for adjusting the tension
of the spring so that it exerts sufcient force on
the shaft to hold the cam out of engagement with
the control switch only when all of the arms are
supported by the filaments, -whereby when any

. one of the filaments breaks or the supply thereof

becomes exhausted the movement of the arm
associated with that filament turns the cam and

. actuates the control switch to. stop the fllament:

advancing means. .
GEORGE P. ADAMS,
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