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1. 

The present invention relates to a novel auto 
matic stop-motion device for use in the textile 
industry and, more particularly, to an improved 
device for arresting progress of all threads in a 
textile machine upon the occurrence of relaxa 
tion or loss of tension in any thread and for pro 
viding a selective indication of Such relaxation. 
The stop motion device of the present inven 

tion, while of general application, is particularly 
adapted for use with a textile warper and will 
therefore be described with reference thereto. 
An electronic Warper stop motion which is now 

in commercial use and which has been found to 
give Satisfaction in operation is one in which un 
grounded drop wires associated with threads 
coming from one side of a cree are connected 
through a resistor to the control grid of a nor 
mally energized electronic tube to cause deener 
gization of the tube upon grounding of a drop 
wire resulting from breakage of an associated 
thread, deemergization of the tube causing a relay 
to open the circuit of the motor advancing the 
thread and causing a signal lamp to be lighted. 
Similarly, in the above mentioned device, the un 
grounded drop wires associated with the threads 
coming from the other.side of the creel are con 
nected through a resistor to the control grid of 
a Second normally energized electronic tube to 
cause deemergization of the tube upon grounding 
of a drop wire and opening of the circuit of the 
motor and lighting of a signal lamp, an inter 
locking circuit being provided to prevent the 
closure of the circuit of one lamp after that of 
the other has been completed. 
... The stop motion device of the present inven 
tion is generally similar to that above briefly de 
Scribed but is a decided improvement thereover 
fri a number of important respects. The circuit 
of the new stop motion utilizes fewer elements 
and is so designed that the components thereof 
can operate well within their rated tolerances. 
The new device can be manufactured for about 
One-fourth of the cost of the earlier device. 
The single figure of the drawing illustrates a 

Schematic perspective view of the essential ele 
ments of a stop-motion device for use in associa 
tion with a warper and includes a circuit diagram 
Of the new electrical circuit of the invention. 

In the drawing, a warper creel is indicated dia 
grammatically at as composed of vertical bars 
2, each carrying a plurality of cones of thread 3. 
The threads are drawn through a comb 4 to a warp 
beam 5, which is rotated by a motor M. The 
improved device of this invention provides two 
terminal bars 7 and , which are respectively 
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2 
associated with the left side and right side of the 
cree, said bars being positioned transversely of 
the direction of travel of the threads. Each ter 
minal bar has a multiplicity of drop wires 9 radi 
ally displaceable with respect to the bar and elec 
trically connected thereto. These drop wires are 
upwardly bent, and each has a small aperture 
or eye O at the end remote from the connection 
to the terminal bar, said eye being adapted for 
paSSage therethrough of a thread. A metal con 
tact bar is positioned below and substantially 
parallel to the two terminal bars and at a dis 
tance therefrom such that the drop wires 9 make 
contact therewith when released by relaxation 
of the threads passing through the eyes O of 
these Wires. The contact bar is connected to 
a common ground circuit 2, and the terminal 
bars 7 and 8 are supported in suitable mountings 
(not shown) to insulate them from grounded ele 
ments of the machine. 
The control circuit which is operated by the 

making of a contact between a drop wire 9 and 
ground bar is made up of two similar networks 
one containing an electronic tube V responsive 
to Such contact between the ground bar and a 
drop wire attached to the left-hand terminal bar 
and associated with the left-hand Section of the 

Creel , and the other containing an electronic 
tube V' which is similarly responsive to closure 
of the circuit between the right-hand terminal 
bar 8 and the ground bar it. The left-hand ter 
minal bar T is connected through a circuit limit 
ing resistor 3 to the control grid 4 of tube W. 
Control grid 4 is also connected through a grid 
resistor 5 to a line 6 which is connected to 
ground wire 2 through a resistor f7. The cath 
ode 8 of tube W is connected directly to line 6. 
The plate 9 of tube W is connected through the 
energizing winding of relay R to a source of high 
potential comprising the rectified and filtered 
output from the secondary winding 20 of a step 
up transformer 2. One end of winding 20 is 
connected to ground wire 2 through a resistor 
22 and the other end is connected to the anode 
of a diode rectifier 23, the cathode of which is 
connected through relay R to the anode of tube 
V and through relay R' to the anode of tube V’. 
A separate winding 24 of transformer 2 serves 
for energization of the Cathode of diode 23. One 
electrode of a condenser 25 is connected to the 
Cathode of rectifier 23 and the other electrode is 
connected to ground wire 2. The primary wind 
ing 26 of transformer 2 is connected through 
suitable fuses f and a switch S to alternating 
current Supply lines 27. A winding 28 on trans 
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former 2 is provided to supply current to the 
cathode heaters of tubes W and W through Con 
ductors act (not shown). A pilot lamp P is Con 
nected across the winding 28 to signify when 
power is On. 
The connection from the right-hand terminal 

bar 8 of the warper to the tube V and the cir 
cuit connections of this tube are substantially 
identical to those of tube W. In the drawing, 
each element of the circuit of tube V' correspond 
ing to a similar element in the circuit of tube W 
is indicated by the same reference character but 
with a prime (') added thereto. 

Relay R has two armatures 2 and D, the 
former of which over a back contact controls an 
alternative circuit for relay R and the latter 
of which over a back contact controls the cir 
cuit for a signal light L. and over a front contact 
controls the circuit of a motor controlling relay 
R-M. Similarly, relay R has two armatures 29 
and 3’ controlling, respectively, an alternative 
circuit for relay R and the circuits of a signal 
lamp R and of the relay R-M. The alternative 
circuit for relay R comprises a lead connecting 
the anode 9 of tube W with armature 29' of 
relay R' and a resistor 2, one end of which is 
connected to the back contacts 3 and ' asso 
ciated respectively with armatures 29 and 2' and 
the other end of which is connected to lead . 
The alternative circuit for relay R' comprises a 
lead connecting the anode l' of tube V 
with armature 29 and resistor 2. 
The circuit for signal lamp R may be traced 

as follows: from one power line 2 through switch 
S and a fuse f, through leads 3, 5 and 36 to 
lamp R, from lamp R through a lead 37 to back 
contact 38 of armature', arnature 30', a lead 

to a front contact 4 of arnature 0, aruna 
ture 30 and a lead 4 back to the other power line 
2 through a fusef and switch S. The circuit of 
signal lamp I comprises leads 4, 5 and , the 
lamp IL, lead , back contact 8 of armature 80, 
armature and lead 4. 
The energizing coll of motor control relay R-MI 

is connected across lead 34 and front contact 4 
of arnature 0. It will be understood that con 
mercial warpers use various different electrical 
systems to control the drive beam. Safety cir 
cuits to prevent over heating or the like, and 
"stop,' 'start' and "jog' switches are ordinarily 
provided. In order to indicate how the stop no 
tion device of the present invention can be readily 
coupled with such other circuits a relay CR is 
indicated in the drawing as controlling a switch 
42 in the lead 43 connecting the front contact 
4' of arnature O' with relay R-MI and a relay 
Cs is indicated as controlling a switch in a 
line 4S bridging the contacts controlled by relays 
R, and R. Relay CR is intended to symbolize 
any relay of such safety system that is normally 
energized during operation of the warper and 
relay Cs one that is normally deenergized but is 
adapted to be energized during closure of "start" 
and "jog' switches. The motor M for driving 
the warp beam is connected across suitable supply 
lines 46 through the armature 47 of relay R-M 
and a front contact associated therewith. 
With the circuit arrangement just described, 

when switch S is closed, power is supplied to the 
cathode heaters of tubes W and W from winding 
2. At the same time the cathode of rectifer 23 
is heated from winding 24 causing the rectifer 
to pass current on alternate half cycles of the 
impressed voltage wave. Operating potential is 
then impressed through the windings of relays R; 

O 

4. 
and R' respectively upon the plates of tubes W. 
and W. Until the warp bean is started the 
threads from the cree will be lack and conse 
quently the control grids of tubes V and W will 
be grounded through the drop wires and ground 
bar , biasing the tubes to cut-off. When, how 
ever, the bean is started by closure of the startins 
circuit including switch 44, the threads are 
brought under tension and the drop wires moved 
out of contact with the ground bar . Tubes V 
and W will thereupon pass current and relays 
R and R' will become energized to pick up their 
armatures and complete the holding circuit for 
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the motor controlling relay R-M which thus is 
maintained energized after opening of the start 
ing circuit. 

If now a thread breaks, for example, one con 
ing from the left side of the Creel, the associated 
drop wire drops and makes contact with ground 
bar , grounding bar and bringing the poten 
tial of grid of tube W below that of the cathode 
f. Tube W therefore becomes deemergized, de 
energizing relay R. Relay R thereupon drops 
its arnatures, closing the circuit of lamp L over 
the back contact of armature O and opening 
the circuit of relay R-MI at the front contact 
of armature 0. The resulting deemergization of 
relay R-M opens the circuit of the bean motor 
MI at contact . When the bean stops rotating, 
all threads are slacked and hence the control 
grid of tube V will be grounded and that tube 
will also cease passing current. Relay R' will 
not, however, become deemergized as its alterna 
tive circuit through resistor 2 to lead was 
closed at the back contact of arnature 2 
when relay 30 became deemergized. Lamp R will 
not be lighted as its circuit will remain open at 
the back contact of arnature . Thus, upon 
stoppage of the Warp beam due to a broken thread, 
the operator can tell by the lighting of light L. 
that the broken thread is on the left side of the 
creel. Similarly when relay R-M is deemergized 
as a result of a thread break on the right side of 
the creel relay R' is deemergized upon deemer 
gization of tube V', relay R is maintained en 
ergized over its alternative circuit including the 
back contact of armature 2', the circuit of light 
R is completed over the back contact of arma 
ture 30' and that of relay R-M is opened at 
the front contact of armature . The lamp L. 
will not light as its circuit is open at the back 
contact of armature. 
From the foregoing description of one specific 

embodiment of the invention, it will be appar 
ent that the new stop motion insures stopping 
of the Warp beam upon breakage or slackness of 
a thread and provides a signal indicative of the 
location of the thread break which continues 
after all threads are slacked as a result of 
bean stoppage. The new circuit requires but few 
Conronents, it is easy to install and to service 
and does not interfere with the operation of other 
safety circuits that may be in use with the par 
ticular Warper to be controlled. 

By way of illustration, but not of limitation, the 
circuit constants will now be given of one specific 
circuit which has been found particularly satis 
factory with high speed warpers now in commer 
cal use. In such circuit, tubes V and W were 
halves of a double trilode, a 6SN7, diode 23 was a 
5Y3, resistors 3 and 3 were each 2.2 megohms, 
resistors and 5 were each A megohm, resis 
tors T and 22 were each 5 kilohms, resistor 32 
was 13 kilohms, lines 27 were 110 volt, 60 cycle 
power lines, and condenser 2 had a capacity of 2 
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microfarads. The voltages of windings 24 and 28 
were 5 volts and 6.3 volts respectively and that of 
secondary 20 was 700 volts. 
The invention has now been described with 

reference to one specific embodiment thereof. 
Obviously, various changes in the particular cir 
cuit illustrated and described could be made with 
out departing from the spirit of the invention or 
the scope of the accompanying claims. For ex 
ample, although the invention has been described 
with reference to the preferred embodiment of 
the invention wherein indications are given of 
a yarn break in but two divisions of the creel, 
either the right side or the left side, the system 
can be readily expanded to indicate a yarn break 
in more than two divisions as will be readily ap 
parent to those skilled in the art. If indications 
of a yarn break in a third division, for example 
in the center of the creel, are desired, it is only 
necessary to provide a third circuit, comprising 
a series connected relay and tube connected across 
the power supply with the control grid of the 
tube connected through a resistor with drop wires 
associated with the threads of such third division 
and to provide a third indicator lamp controlled 
by such third relay. The motor control relay 
circuit would then be controlled over front con 
tacts of all three relays and the alternative cir 
cuit for each relay would be controlled over back 
contacts of the other relays as in the illustrated 
embodiment of the invention. 

Furthermore, although the bars supporting the 
the drop wires have been described as normally 
insulated from the ground, these bars could be 
grounded by connection to the ground wire of the 
circuit, in which case the contact bar would be 
divided into sections corresponding to the dif 
ferent parts of the creel and these sections con 
nected respectively to the current limiting resis 
tors in the grid circuits of the tubes. These and 
other variations and modifications are believed to 
be within the scope of the invention as described 
in the specifications and defined in the appended 
claims. 
The following is claimed: 
1. In a textile machine, the combination com 

prising means for advancing a plurality of threads 
under tension, guide means for each thread mov 
able in response to reduction in tension of its as 
sociated thread, a pair of electrical contacts as 
sociated with each guide means and adapted to 
be closed upon movement of the associated guide 
means, a source of electrical energy, a plurality 
of circuits, each including an electronic tube and 
a relay connected in series acroSS Said Source, 
a control circuit for each tube, each control cir 
cuit including a plurality of said pairs of elec 
trical contacts and operating upon closure of any 
pair of contacts therein to deenergize the tube 
controlled thereby, means responsive to release 
of a relay consequent to deemergization of the 
tube in series therewith for stopping said first 
mentioned means and interlocking means pre 
venting successive release of Said relays. 

2. The combination according to claim 1 in 
cluding a signal associated with each relay, an en 
ergizing circuit for each signal, and means re 
sponsive to release of a relay for closing the en 
ergizing circuit of its associated signal. 

3. The combination according to claim 1 where 
in said interlocking means include a bridging cir 
cuit and contacts controlled by said relays, Said 
bridging circuit being adapted to be connected by 
said relay controlled contacts across any of said 
tubes, 
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6 
4. In a textile machine the combination com 

prising means for advancing a plurality of 
threads under tension, guide means for each 
thread movable in response to reduction in ten 
Sion of its associated thread, a source of elec 
trical energy, a pair of circuits each including 
an electronic tube and a relay connected in series 
across Said Source, a control circuit for each 
tube, each control circuit including electrical con 
tacts associated with a different group of Said 
guide means and adapted to be closed upon 
movement of the associated guide means, the 
contacts in a control circuit when closed op 
erating to deenergize the tube controlled by 
Such circuit and thereby to release the relay in 
Series with such tube, means responsive to re 
lease of either relay for stopping Said first men 
tioned means and means operative upon release 
of either relay to maintain the other relay en 
ergized independently of the condition of the 
tube in series therewith. 

5. The combination according to claim 4 in 
cluding a pair of signals and energizing circuits 
therefor, means responsive to release of one of 
said relays for closing the energizing circuit of 
one of said signals and means responsive to 
release of the other of said relays for closing 
the energizing circuit of the other of Said 
signals. 

6. The combination according to claim 4 where 
in said last mentioned means includes a circuit 
adapted to be connected in series with either of 
said relays across said source, and a Set of Con 
tacts associated with each relay, each Set being 
adapted to be closed upon release of its asso 
ciated relay and when closed connecting said 
last mentioned circuit in Series with the other 
relay to maintain the same energized. 

7. In a textile machine the combination con 
prising means for advancing a plurality of 
threads under tension, a guide means associated 
with each thread adapted to be moved when 
its associated thread is slacked, a pair of con 
tacts associated with each guide means, means 
grounding one only of each pair of contacts, a 
pair of electronic tubes each having a cathode, 
a control grid and an anode, a resistor connected 
at one end to the control grid of one of Said tubes 
and at its other end to the ungrounded one of 
certain of said pairs of contacts, a resistor con 
nected at one end to the control grid of the other 
of said tubes and at its other end to the un 
grounded one of certain other of Said pairs of 
contacts, a source of energy, a pair of relays, 
the anode of each tube being connected to the 
high potential end of said source through one 
of said relays, grid leak resistors for Said tubes, 
means connecting the cathodes of Said tubes 
with the low potential end of Said Source for 
operation at above ground potential, whereby 
said tubes and relays are all energized when the 
threads are under tension but upon slackness of 
any one of the threads and consequent ground 
ing of the control grid connected to the contact 
of the pair of contacts associated with the guide 
means for such thread the tube controlled there 
by is deenergized and breaks the circuit of the 
relay connected thereto, means responsive to re 
lease of either relay for stopping said first men 
tioned means and means operative upon release 
of either relay to maintain the other relay en 
ergized. 

8. The combination according to claim 7 
wherein said last mentioned means include a 
pair of contacts controlled by each relay and 
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adapted to be closed upon release of the con 
trolling relay, one contact of each pair of relay 
controlled contacts being connected to the low 
potential end of the relay controlling the other 
pair of relay controlled contacts, and a resistor 
connected at one end to the cathodes of said 
tubes and at its other end to the other one of 
each pair of relay controlled contacts. 

9. The combination according to claim 7 in 
cluding a pair of signals and energizing circuits 
therefor, means responsive to deemergization of 
One of said relays for closing the energizing cir 
cuit of one of Said signals and means respon 
Sive to deemergization of the other of said relays 
for closing the energizing circuit of the other of 
Said Signals. 

10. In an electronic warper stop motion of the 
type employing drop wires adapted upon slack 
neSS of an aSSociated thread to close a ground 
connection for the control grid of one or another 
of a pair of normally energized electronic tubes 
depending upon the location of the slacked 
thread, the improvement which comprises a pair 
of normally energized relays, each adapted upon 
deenergization to stop the Warper and to signal : 
thread breakage, a normal circuit for each relay 
including one of the normally energized tubes 
and a common alternate normally open relay 
circuit for by-passing either tube, and means re 
sponsive to deemergization of either relay for 
connecting the alternate circuit to the other 
relay. 

11. The improvement according to claim 10 
wherein said alternate circuit includes a resistor 
connected at One end to the cathodes of the tubes 
and the last mentioned means of said claim com 
prises a pair of contacts controlled by each relay 
and adapted to be closed upon deemergization of 
the controlling relay, one contact of each pair 
being connected to the anode of the tube in the 
normal circuit of the other relay and the other 
contact of each pair being connected to the other 
end of said resistor. 

12. An eluctronic circuit for a warper stop 
motion having drop wires adapted to be grounded 
upon slackness of associated threads, comprising 

O 

2) 

O 

a pair of like electronic tubes each having a con 
trol grid, a cathode and an anode, a pair of 

relays each controlling a pair of contacts, on 
end of the energizing winding of one relay being 
connected to the anode of one tube and to one 
of the pair of contacts controlled by the other 
relay, said pairs of contacts being adapted to be 
closed upon deenergization of the relay control 
ling the same, a resistor connected at one end 
to the cathodes of said tubes, and at its other end 
to the other one of each of said pair of contacts, 
a Source of Operating energy for said relays and 
tubes having its high potential end connected to 
the other ends of said relays and its low poten 
tial end grounded, a resistor connected between 
the cathodes of said tubes and ground, grid leak 
resistors for said tubes, the control grid of one 
tube being connected to a group of drop wires 
and the control grid of the other tube being con 
nected to another group of drop wires, and 
means responsive to deenergization of either 
relay for stopping the warper. 

13. The circuit according to claim 12 including 
a pair of signal lamps, energizing circuits for 
the lamps, means responsive to deenergization of 
One relay for closing the energizing circuit for 
one lamp and means responsive to deemergization 
of the other relay for closing the energizing cir 
cuit of the other lamp. 

14. The circuit according to claim 12 wherein 
said source comprises a step-up transformer, the 
primary winding of which is adapted to be con 
nected to power lines and the secondary of which 
is connected at one end through a resistor to 
ground and at its other end to the anode of a 
diode rectifier, the cathode of which provides the 
positive end of said source, and a condenser con 
nected between the cathode of said diode and 
ground. 
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