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This invention'relates to stop motions for ap-
baratus handling filaments, yarns, threads and
like funicular structures, and particularly to an
improved stop motion for causing machine stop-
page when abnormal passage filamentous struc-~
tures occurs. :

By “filamentous structures” is' meant mono-
filaments, yarns;. threads, strands, cords, ropes,
fibers, wires and the like.

A wide variety of mechanisms has been em-
ployed previously for effecting stoppage of textile
machinery upon filament or varn failure. By
filament or yarn failure is meant either actual
breakage, the exhaustion of the filament or yarn
supply, or the failure of the filamentous struc-
ture, such as yarn, to feed riormally due to a
defect in the mechanism to which or from which
the structure is being fed. Failure may, in fact,
be due to any operstion which results in im-
broper: maintenance. of tensions or paths of
travel. All of the conventional stop motion de-
vices  depend particularly on a changing tension
on the filamentous structure, that is, on reduced
tension or “slack” in the broken structure. De-
velopment of slack-allows a dropped wire or fall-
back mechanism to operate. The absence of
any appreciable slack in a systemr involving. a
number of guides frequently results in failure
of the conventional stop motion to function.

Ofttimes it is of value for the stop” motion
to become operative before an actual filament
break occurs, as upon the reduction of tension
below" & certain’ predetermined level. In fact,
this ' minor reduction in tension may cregte slack
insufficient” to permit operation of the. stop mo-
tion. Moreover, in. certain textile opersations it
is’ advantageous to utilize stop motion devices
which are not dependent for prover furction-

ing” on actual displacement of broken or slack’

filaments from the normal line of travel. No
simple stop motion device of high sensitivity has
heretofore been proposed to operate without ac-
tual slack in" the filament line and/or without
displacement of the filament. Such a mechs~
nism has long been” sought in the textile field;

This inventior has as an object the provision
of a more-efficient and a more sensitive mech-
anism for automatically detecting filament fail-
ures by’ causing stoppage of the operating ma~
chine or by giving warning of said failure by
suitable signal: Another object. is to provide
in" & machine handling: filamentous structures

a simple; effective: stop. motion: which: i quick.
in action; highly sensitive-and yet not’ dependent.

ot actual: slackness. A further object is the
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provision of improved mesdns for automatically
detecting filament' or yarn failure immediately
upon their occurrence: A still further object of
the invention is to provide a novel stop motion
which will be-self-contained and operable inde-
pendent of any rotating part of the textile ma~-
chine. Another object’ is to reduce labor cost
incident to operation of warp beaming machines.
Other objects of this invention, together with
certain details of construction and combination
of parts, will appear from the subsequent de-
tailed description. :

The objects of this invention are accomplished
by a novel stop motion device, which operates-
without any displacement of the filament or
yarn from its normal path of travel. The stop
motion. of this invention for detecting filament
failure comprises a rotatable member pivoted
on a shaft in such a manner that when g fila-
ment is running over its surface at normal wind-
ing speeds the member is rotated through a
small arc sufficient to Xeep open an electrical cir-
cuit and when the filament motion decreases or
actually ceases due to filament failure, the torque
is immediately reduced and the member is re-
turned. to its original position. The electrical
contact'is closed thereby and this in turn either
stops the machine or gives a signal.

In order that the invention may be more easily
understood a stop motion device constructed in
accordance with the invention is illustrated by
way of example in the accompanying drawings.
It is, of course, within this invention to use
any equivalents for such parts of the apparatus
as the stop pin, retaining: clip, coil spring and
the like. In so illustrating the invention it has
not been deemed necessary to show application
of the same to any particular machine, nor to
detail. any such. machine except. to point out
that the preferred embodiment of the invention
is particularly. applicable to warpers fed from
creels. Referring to the drawings, like char-
acters of reference. denote like parts.

In the drawings, which are in no way limita-
tive:

Figure 1 is a- sectional elevation of the entire
stop motion assembly.

Figure 2 is:a horizontal sectional view taken
along the line A—A in Figure 1 and shows the
coil spring arrangement, the upper bearing dise,
and the cylindrical surface over which the fila-
mentous structure; such as-a yarn, passes:

Figure 3 is a- horizontal sectional view taken
" along the lite B—B- in Figure 1 and shows the
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base disc together with some details of the elec~
trical circuit.

Referring to the ficures, the preferred form
of the stop motion device, the dimensions of
which can be varied widely, comprises a cylinder
i.to accommodate the particular filamentous
structure being processed. This cylinder may
be of thin walled, chromium plated, seamless
steel about 1”’ in diameter and 34’ long con-
taining an internal coil spring 2, the outer end
of ‘which is soldered or otherwise fastened to
the stop pin 3 at 4 and the inner end is fastened
to shaft 5 at place 6, by means of collet 7. The
restoring force may be supplied by means other
than by a coil spring, as, for example, a mag-
netic or a gravitational force. The lower and
upper ends of cylinder | are solidly fastened,
respectively, to the lower bearing disc 8 fitting
tightly around the shaft 5, and upper bearing
disc 9 fitted also on shaft 5. The cylinder I
is so pivoted on shaft 5 that when a filament
{0 is running over the cylindrical surface at
normal winding speeds, the rotating member,
consisting of ecylinder i, lower and upper bearing
dises, '8 and 9, respectively or their equivalent
and stop pin 3, is rotated through an arc of
about 15°-20°, The size of the hole i in the
stationary member, that is, the base disc 12,
shown in Figures 1 and 3, preferably about
in diameter, limits the motion of the stop pin
3. While the cylinder is kept in this rotated
position due to the torsional force applied by
the running filament 10, an electrical contact is
kept open. The invention is not limited to cyl~
inders; other curved surfaces may be used, pro-
viding, of course, provision is made for the
proper pivoting and rotating of the surface.
Generally, a cylinder is preferred as most eco-
nomical, since standard tubing can be used.

Both the lower bearing disc 8 and the upper
bearing disc 9 at each end of the steel tube, as
well ag the stationary member 12, are preferably
constructed of an insulating material, such as
Lucite, polymethyl methacrylate. The lower and
upper bearing dises 8 and 9 need not be sepa~
rate pieces but this upper part of the stop mo-
tion may be a single molding, for example, of
* Tuecite. Upper bearing disc 9 rests on shaft 5
and is freely rotatable thereon at (3. Other
equivalent constructions may be used. The bear-
ing discs allow free rotation of the cylinder |
to the extent allowed by the stop pin 3 and the
sides of the hole i in the base disc 12, into
which the stop pin 3 extends. The lower bear-
ing dise 8 is shaped like a cover plate to protect
the coil spring 2 and the electrical contact. In
order to prevent the lifting of the rotating mem-
ber off shaft 5, a retaining clip 14 is attached
thereto.  This supporting shaft 5 is held by a
base nut {5 with a conical point set screw {6,
which limits axial movement but allows rotation
for adjusting the tension on coil spring 2. Base
nut 15 also holds the base disc 12 in position
and prevents this from rotating. The screw slot
i1 in the bottom of the shaft § is used to assist
in turning the shaft into a position which gives
the proper spring tension. After the spring ten-
sion is adjusted, the shaft 5 is locked to the
nut 15 by means of the set screw 6.

The adjustment of the spiral spring is such
that the cylindrical tube will move to the open
position at about half of full filament speed,
and close quickly at a filament break. Good
operation, as for example in the winding of
cellulose acetate yarn of 75 denier at 300 Y. P. M.
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over g satin finished, chrome plated, eylindrical
surface, can be obtained with less than 2 grams
tangential pull at the surface of the tube to
reach the open position. With a final tension
of about 8 grams and an angle of contact of
about 90°, more than a 2 gram drag of the fila-
ment on the tube (i. e., the part of the 8 grams
due to friction between the filament and the
tube) is available and the spiral tension spring
is set for about 3 grams. With other tensions,
speeds, deniers and surfaces, this figure will be
different. Likewise, the values will vary with
the filamentous structure being processed.
When s failure occurs, that is, when there
is a reduction in tension and/or filament speed,
the torque is immediately reduced and the ro-
tating member is returned to its original position,
thereby closing the electrical contact. The elec-
trical circuit can best be traced from Figures
1 and 3. Starting with the lead-in wire {8, one
electrical lead can be traced through the base
nut 15, the shaft 5 and the spiral spring 2 to
the stop pin 3. Provided there is a reduction
in speed and/or tension of the filament traversing
the eylinder 1, the stop pin 3 makes contact at
{e with the other electrical lead which consists
of a nickel-silver contact strip 20 which is solidly
fixed on base dise 12 as shown in Figure 3.
The closing of the electrical contact permits the
stoppage of machinery, the flashing of signals,
ete. If desired, the electrical circuit may be
constructed so that when the rotatable member
is rotated the circuit is closed and when the
member is returned to its original position, the
circuit is opened. The device may be supported

"in any suitable manner such as on frame 21 by

means of a locking nut 22 fastening on the
threaded portion of base nut 15.

The stop motion of this invention is preferably
located on a creel or other similar machinery
between the filament supply means and the
beamer or other filament collecting mechanism
and may be incorporated when initially design-
ing a machine or be constructed as an attach-
ment for the machine where it is desired to
supply an efficient means for detecting filament
or yarn failure.

The electrical circuit is so arranged that it
can readily be made inoperable during the com-
mencement or recommencement of the winding
operation. It is obvious that the running fila-
ment must obtain a certain speed before the .
torsional force is sufficient to overcome the force
of the coil spring which force is preventing the .
rotation of the cylinder and hence the opening
of the electrical circuit and proper functioning
of the stop motion. Provision, therefore, is
made for making the stop motion device in-
operable at the start-up. Any of the usual
switches and the like may be used to accomplish
this.

The arc of contact of the filamentous structure
{0 with cylinder i is not critical and will vary
considerably, depending upon the nature of the
structure, the tension on it, the coil spring ten-
sion, efe. Of course, sufficient contact is needed
to cause rotation against the coil spring setting.
As an example, an arc of contact of 80° has
been found suitable in most instances, particu-
larly when the spiral spring is set for a torque
of approximately 2 gram-centimeters. Gener-
ally, the tension on the running filamentous
structure is adjusted by any of the well-known
tension devices so that a light, uniform tension
is exerted on the filament. The minimum of
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this tension will depend on the coil spring -ad-
Justment. For example, if the spring is set for
a torque of 2 gram-centimeters, the tension on
the filamentous structure as it leaves the stop
motion would be above 2 grams when using 4
tube approximately 1 centimeter in radius. For
this spring setting, a tension on the structure
as it leaves the stop motion of about 4 to 7 grams
is normally used. The arc of contact, spring
tensions -and tensions on the filaments and the
like are adjusted to fit the particular operation.

The position of the cylinder { is not critical
as either a horizontal or vertical mounting may
be employed. The vertical pesition is the pre~
ferred one, however. As regards the surface of
the cylinder, a dull or satin finish chrome plate
is recommended but not essential. Moreover,
the size or length of the -eylinder may vary
within wide limits. For a convenient size wutiliz-
ing available torque an outside diameter of 1’
is advocated. Furthermore, it is not absolutely
essential that the surface over which the fila-
ment passes be cylindrical. Any curved struc-
ture might be employed, particularly a curved
surface not requiring filament slack for success-
ful operation of the stop motion mechanism.

While the angular motion of the cylinder is
not critical, it is obvious that it must be at least
sufficient to keep the electrical circuit open and
free from sparking. An are of rotation of 15°—
20° has been cited in the preferred embodi-
ment of the invention because it gives a satis-
factory time lag. Cylinders of different diameters
require different arcs of rotation for satisfactory
performance.

In the above description of the lower, upper,
and bhase discs, 8, 9, and 12, it was pointed out
that a transparent, insulating plastic material,
such as Lucite, was the preferred material from
which to make said dises. Tt is obvious to any-
one skilled in the art that by proper insulating
bushings, all of the dises may actually be con-
structed of any suitable conducting or non-con~
ducting material, transparent or otherwise;
however, simplicity of construction is lost in
so doing. Moreover, the type of contact 1§ em-
ployed need not necessarily be one of a nickel-
silver alloy, but can be any of the materials
usually used in this respect.

The principle of operation of this novel stop
motion device is unique, in comparison to con-
ventional, heretofore known devices, in that the
torque to operate the mechanism is a function
of the speed of the filament and not of the total
tension on the filament leaving the device. The
basic operating principle involves the torque
developed by a filamentous structure running
over a cylindrical surface, and the difference in
value of this torque at normal winding speeds
and at reduced speeds. The amount of torque
available to turn the stop motion against the
resistance of the spiral spring is equal to the
frictional drag of a filament on the cylindrical
tube multiplied by the radius of the tube. 'The
frictional drag of the filament on the cylindrical
tube or the tension added to that in the filament
by contact with the tube can be expressed as
the difference of tensionh in the filament as it
leaves the device and as it approaches the device.
It is this difference of tension multiplied by the
radius of the tube that determines the torque
acting on the tube rather than the absolute
value of the final tension.

As pointed out above, some initial tension in the
filament ahead of the stop motion is necessary.
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Selecting an initfal tension To to give a satis-
factory final tension T: for winding, the ratio of
the final tension to the initial tension

T,
T,

can be calculated from the equation Ti/To==eFe,
where e is the base of natural logarithms, F is the
coefficient of friction of the filament against the
metal tube, and « is the angle of contact of the
filament with the tube expressed in radians.
From this equation the difference between the
initial and final tension can be calculated, which
is the force to be multiplied by the radius of the
stop motion tube to obtain the torque acting on
the stop motion. It will be noted from the equa~
tion that the ratio of the final tension to the
initial tension is a function of the coefficient of
friction of the fillament on the tube and the angle
of contact. Since the angle of contact may be
kept constant, the ratio varies exponentially as
the coefficient of friction. It has been deter-
mined experimentally that the coefficient of fric-
tion of the filament on the cylindrical tube varies
with the speed of the filamen{ motion. For
cellulose acetate the value of the coefficient drops
rapidly as the filament speed drops below 100
yards per minute and very rapidly as the speed .
drops below 10 yards per minute. Typical values
for common filament size, filament lubricant, and
metal surface are 0.45 at 300 yards per minute,
0.25 at 5 yards per minute, and less than 0.2 atl
yard per minute. These differences are adequate
to operate the stop motion on 3 change of speeds
even if the initial tension were automatically
raised to maintain the same final tension. In a
practical operating set-up, the initial tension will
also drop with the filament speed and the reduced
ration of final fo initial tension will be applied
to this smaller initial tension providing a larger
differential from high speed to low speed to oper-
ate the stop motion. When a break occurs, the
motion of the filament stops; the tendency of the
filament to turn the tube ceases: the tension in
the filament drops to nearly zero and the drag of
the filament to prevent the 'spiral spring from
returning the cylindrical tube to its closed posi-
tion is negligible. This last situation is distinct-
1y different from that existing when a break oc-
curs with a conventional lever or drop type stop
motien, especially when thers are a number of
guides on either side of the stop motion. Al-
though the tension becomes nearly zero when
the break occurs, considerable weight in the lever
or drop is required to pull the filament through
the guide and develop sufficient slack to permit
the drop making an electrical contact. The said
heavy weight is objectionable in regular opera-
tions in that false stops frequently cccur and ex-
cessive drag is puton the filament.

Although the preferred embodiment of the in-
vention has dealt with a filament, it is under-
stood by anycne skilled in the art that the stop
motion mechanism can be used successfully for
a plurality of filaments, provided the sensitivity
of the coil spring or its equivalent is properly ad-
justed so as to-compensate for changes in tension
when, for example, one filament out of ten breaks.

While this device has proved highly beneficial
in winding operations involving cellulose acetate
and viscose rayon yarns and filaments, it may be
employed to distinct advantage in similar opera-
tions involving any textile yarn, or combination
thereof. The invention may be employed in con-
nection with such filaments and yarns as cellu-~
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lose propionate, cellulose butyr'ate, cellulose ace~
topropionate, cellulose ethers, nylon, polyacry-
lonitrile, polystyrene, Vinyon (vinyl chloride-
vinyl acetate copolymer), vinylidene chloride,
polyethylene, polyvinyl alcohol, polytetrafiuoro-
ethylene, polyesters, casein, cotton, silk, wire,
coated wire and the like. :

It is understood further that while the prin-
ciples of the invention have been described by
way of example as applied to warp beaming ma-
chines, the improved method and means of the
invention may also be applied to yarn slashers,
weaving machines, knitting machines, inspection
tables, and in fact to any phase of the textile and
related arts where those principles find useful
applications.

By the employment of this automatic device,
it ig possible to keep false stops to a minimum
and no large reduction intension (amounting to
slack for conventional devices) is required for
successful operation. Moreover, there is no ex-
cessive drag or displacement put on the filament
or yarn. Furthermore, the employment of this
unique stop motion device enables a single oper-
ator to take care of numerous warping or other
textile machines simultaneously, thereby decreas-
ing the cost of operation. The highly sensitive
stop motion mechanism herein described acts
quickly, enabling the filament failures to be in-
stantly spotted or causing the machine to stop be-
fore the broken ends run into the fabric.

Any departure from the above description
which conforms to the present invention is in-
tended to be included within the scope of the
claims.

We claim: -

1. Apparatus for detecting failure in a filament
kept running by a feeding mechanism which
comprises an electrical switch; a pivoted member
rotatable by said filament in the direction of travel
of said filament when it is running in frictional
contact with the outer surface of said member;
and means for rotating said member in the
reverse direction upon filament failure to alter
said switeh, whereby stoppage of the feeding
mechanism is effected.

2. Apparatus for detecting failure in a filament
kept running by a feeding mechanism which
comprises an electrical switch; a pivoted member

rotatable by said filament in the direction of *

travel of said filament when it is running in frie-
tional contact with the outer surface of said
member which thereby is held away from a con-
tact contained in said switch; and means for ro-

tating said member in the reverse direction upon 9

filament failure to alter said switch, whereby
stoppage of the mechanism feeding said filament
is effected.

3. Apparatus for detecting failure in a filament
kept running by a feeding mechanism which
comprises an electrical switch; a pivoted mem-
ber rotatable by said filament in the direction of
travel of said filament when it is running in
frictional contact with the outer surface of said
member which thereby is held away from a con-
tact contained in said switch; means contained
in said member to limit the degree of rotation
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of said member; and means for rotating said
member in the reverse direction upon filament
failure to alter the said switch, whereby stoppage
of the mechanism feeding said-filament is ef-
fected.

4. Apparatus for detecting failure in a filament
kept running by a feeding mechanism which
comprises an electrical switch; a pivoted member
rotatable by said filament in the direction of
travel of said filament when it is running in fric-
tional contact with the outer surface of said
member, which thereby is held away from a con-
tact contained in said switch; a stop pin con-
tained in said member to limit the degree of ro-
tation of said member; a coil spring for rotating
said member in the reverse direction upon fila-
ment failure to alter said switch, whereby stop-
page of the mechanism feeding said filament is
effected; and means for adjusting the tension
on said spring.

5. Apparatus for detecting failure in a filament
kept running by a feeding mechanism which
comprises an electrical switch; a pivoted member
mounted and rotatable-on a shaft firmly held by
a stationary membper, said pivoted member being
rotatable in the direction of travel by said fila~
ment when it is running in frictional contact with
the outer surface of said member; control mech-
anism for limiting the degree of rotation of said
pivoted member; means for rotating said member
in the reverse direction upon filament failure
altering said switch thereby; means for keeping
said pivoted member mounted on said shaft; and
means for mounting said apparatus in filament
receiving position.

6. Apparatus for detecting failure in a filament
kept running by a feeding mechanism  which
comprises an electrical switch; a pivoted member
rotatable by said filament in the direction of
travel of said filament when it is running in fric-
tional contact with the outer surface of said
member; and means for rotating said member in
the reverse direction upon filament failure to
close said switch.

7. Apparatus for detecting failure in a filament-
kept running by a feeding mechanism which
comprises an electrical switeh; a pivoted mem-
ber rotatable by said filament in the direction of
travel of said filament when it is running in frie-
tional contact with the outer surface of said
member; and means for rotating said member in
the reverse direction upon filament failure to
open said switch.

WILLIAM LANKFORD DUNCAN.
ERNEST LEE GRIGGS, Jr.
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