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to Deering Milliken Research Trust, Pendleton, 
S. C., a nonprofit trust of Maine 

Application September 25, 1946, Serial No. 699,328 
(C. 28-51) 1. Claims. 

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. 
In textile warping operations, a multiplicity 

of large supply packages, such as cones Or cheeses 
of yarn or thread, are individually mounted on a 
creel, and a thread or yarn end is drawn from 
each package. These ends, usually to a number 
of several hundred, are gathered at approximate 
ly uniform tension into a substantially horizon 
tal sheet of yarn, in which the yarns are about 
equally spaced apart at a Width required by the 
loom in which they are destined to provide the 
Warp. The sheet of yarn, after passing through a 
comb to Separate the individual ends, is wound 
upon a warp bean or roller which is adapted for 
removal to a loom. This Warp beam is rotated 
by a motor. 

It has been the practice in the textile art to 
provide in association with the warper a stop 
motion device which is supposed to function when 
a thread or end breaks. The prior art device 
most commonly employed is an electrical contact 
arrangement wherein each end passes through 
the eye of a drop wire and supports the wire in 
a position out of contact with a metal bar below 
it. When a thread breaks, the resulting lack of 
tension (laxity) therein permits the drop wire 
to make contact with the bar, making an electri 
cal connection with a bar holding the drop wires. 
In Some Systems, rotation of the beam is stopped 
by completion of this circuit through an electro 
magnet which, by release of a powerful spring, 
actuates a strong brake on the beam. In others, 
the contact causes operation of an electrical relay 
which stops the motor driving the warp beam. 

In high Speed warper operation, the stop-mo 
tion contact System is located at the gate of the 
Varn Creel. This places the "drops' some ten to 
fifteen feet behind the warper proper. A distance 
of this magnitude is advantageous in that it is 
Supposed to permit early detection of a yarn 
break, that is, early enough to stop the warper 
before the yarn break disappears on the beam. 
Due, however, to certain faults inherent in prior 
art devices, contact through the drop wire is not 
always established, and frequently, in order to 
provide a better chance that a broken end be de 
tected, an additional set of stop-motion drops is 
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used directly on the warper near the expansion 
Comb, 

2 
A very common cause of faulty operation in 

prior art devices is the fact that the electrical 
contact arrangement is open and is thus exposed 
to dirt and lint and to the corrosive effect of 
moisture, any or all of which may prevent proper 
Contact of the drop wire with the bar below it 
and may thus inhibit the flow of sufficient cur 
rent to actuate the stop-motion. The potential 
or voltage employed in the prior art “drop' cir 
cuits is necessarily low in order to insure against 
electrical shock to the operators, and a small 
particle of dirt between the contacts easily pre 
Wents the operation of such a circuit. When the 
circuit fails to close or does so tardily, the rota 
tion of the warper beam rapidly buries the loose, 
broken end. If this end be not uncovered, often 
at considerable trouble and loss of operating time, 
the resulting cloth is apt to be defective. 
Another disadvantage in prior art practice is 

the lack of any indication to the operator as to 
which end has broken. As mentioned supra, 
there are normally several hundred ends gath 
ered in the warper, and it is impossible for the 
Operator standing in a position behind the beam 
to determine which of these ends has broken. As 
skilled operator can very often sight the broken 
end on a single trip down the length of one side 
of the Creel, but this can be done only when he 
has the good fortune to chance upon the side 
which has the broken end; if he picks the wrong 
side, he must retrace his steps, go around the 
Warper and start all the way up the length of the 
other side. It will be apparent that a great deal 
of time is thus wasted, during most of which time 
the warper could be in operation if indication of 
the position of the broken end were provided. 
The use of a circuit including an indicator light 

for this purpose and actuated by the drop wire 
contact has been suggested, and such circuits 
may be set up for each end, for each of a number 
of banks of ends, or for each side of the creel. 
The difficulty in such an arrangement would be 
that the operator would have to keep his eyes 
fixed on the indicator panel at all times to deter 
mine which light went on first. The stopping of 
the beam immediately thereafter causes laxity 
or slackness in every end, and all the drop wires 
promptly fall, which would complete all the light 
circuits. 

It is an object of the present invention to pro 
vide a novel device for arresting rotation of a 
beam when a thread being wound thereupon is 
broken. 

It is another object of this invention to provide 
a new device for stopping the motor used to drive 
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a warper beam upon the breaking of a warp 
end. 

It is also an object of the invention to provide 
an electrical stop-motion device for use in a 
warping operation wherein a new form of drop 
wire establishes improved contact upon the 
breaking of an end. 
A further object of the present invention is the 

provision of a novel electrical stop-motion unit 
for use in a warping operation which is capable 
of overcoming the high contact resistance occa 
sioned by dirt, lint and corrosion at the point 
of contact of a drop wire when an end breaks. 

Moreover, this invention contemplates the pro 
vision of such novel unit capable of Overcoming 
high contact resistance under conditions such 
that danger of electric shock to the operator is 
eliminated. 
The invention also has in contemplation the 

provision of an improved stop-motion unit for 
use in a warping operation wherein an indica 
tor system promptly designates the location of a 
broken end. 
The present invention further provides an im 

proved circuit for a stop-motion device in aSSo 
ciation with a warper, which circuit includes 
means for limiting designation of a broken end 
to only one of a plurality of positions. 
Other objects and advantages of this invention 

will be apparent from the following description, 
taken in conjunction with the accompanying 
drawings, wherein: 

Fig. 1 illustrates a schematic perspective view 
of the essential elements of a stop-motion device 
for use in association with a warper and includes 
a wiring diagram of the electrical circuit em 
ployed; 

Fig. 2 shows a modified circuit diagram ap 
plicable to the invention; and 

Fig. 3 is a fragmentary view illustrating an 
alternative contact arrangement. 
According to the present invention, the threads 

or yarn ends running to a warp beam are indi 
vidually registered for maintenance of tension 
therein by an electrical device which actuates 
both a stop-motion for the motor driving the 
beam and indicator lamps for designating the lo 
cation of a broken thread or end. The device 
employed provides a plurality of terminal bars, 
each bar having a multiplicity of drop wires ro 
tatably attached thereto and adapted for contact 
with a grounded contact bar positioned below 
them. These drop wires are of Such length and 
form that contact is made with the ground bar 
through the side of the drop wire instead of at 
its end thus providing a more reliable contact 
than with the prior art structures. Each drop 
wire is provided with an aperture or eye at a 
portion of the wire removed from its point of 
attachment with the terminal bar, and a thread 
is drawn through this eye. The threads when 
in normal tension, hold the drop wires out of 
contact with the ground bar. The threads from 
a bank of Supply packages are passed through 
individual drop wires all connected to a single 
terminal bar, so that the breaking of any thread 
in such bank grounds the respective bar. 
A novel electrical circuit arrangement is emi 

ployed which provides high enough voltage (at 
least 75 volts and preferably more than 200 volts) 
to "breakdown' even a faulty contact Suffiently 
to provide operating potentials for the vacuum 
tubes utilized in the circuit, while limiting the 
potential distribution and current flow through 
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4. 
the peak value is insufficient to produce an elec 
tric shock should the operator inadvertently 
touch the drop wire structure while operating 
the warper. In addition, this circuit arrange 
ment provides means for operating one of a plu 
rality of indicators to designate the position at 
which the break has occurred and at the same 
time Operates an interlocking means to prevent 
Operation of the other indicators when all of 
the threads in the warper relax, a condition 
which occurs when rotation of the warp beam is 
automatically stopped upon the occurrence of 
the thread break indicated. 
The device will now be described with respect 

to specific examples for the benefit of those skilled 
in the art, although it will be appreciated that 
equivalent elements and circuits may be substi 
tuted therein for accomplishing the purposes of 
the invention. Although the device is applicable 
to any number of banks of supply packages or 
yarn group Subdivisions, as will appear herein 
after, the present example is directed for sin 
plicity to an arrangement for indicating a yarn 
break in one of only two divisions of the creel, 
either the right side or the left side. 

Referring more particularly to Fig. 1, the creel 
f is composed of vertical bars 2, each of which 
carries 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 6. The 
improved device of this invention provides two 
terminal bars 7 and 8, which are respectively 
associated with the left side and right side of 
the creel, Said bars being positioned transversely 
of the direction of travel of the threads. Each 
terminal bar has a multiplicity of drop wires 
radially displaceable With respect to the bar and 
electrically 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 it 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 elements 
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 net 
works, one containing a vacuum tube V-1 re 
sponsive to Such contact between the ground bar 
and a drop wire attached to the left-hand ter 
minal bar T and associated with the left-hand 
section of the Creel , and the other containing 
a vacuum tube V-2 which is similarly responsive 
to closure of the circuit between the right-hand 
terminal bar 8 and the ground bar . Con 
sidering one section of this control circuit, the 
left-hand terminal bar 7 is connected through a 
current limiting resistor 20 to the control grid 22 
of the vacuum tube W-. Control grid 22 is also 
connected through a grid resistor 24 to the cath 
Ode 2 of the tube W-l. Cathode 2 is in turn 
connected to the ground circuit 2 through the 
energizing winding 25 of a relay R-1, a resistor 
26, normally-closed contacts 28' and 29' of a 
Set of single-pole double-throw contacts in a 
relay R-2 associated with tube V-2, and a biasing 

the drop wire mechanism to a degree such that Y resistor St. A condenser 27 is connected across 
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the winding 25 of relay R- and resistor 2 so as 
to provide an energy-storing time-delay circuit 
to energize relay winding 2 during the interval 
when a relay-energizing contact 28 positioned in 
relay R- similarly to contact. 28' in relay R-2 is 
is moving between contacts 2 and 0. 
The plate 23 of tube V-1 is connected through 

normally-open contacts 2 of a protective relay 
R-0 to one end 38 of the high-voltage center 
tapped secondary winding 4 of a power supply lo 
transformer 35. The primary winding 6 of this 
power transformer is connected in the usual 
manner to an alternating current power supply 
line through a suitable fuse 7 and switch 8. 
The other end 40 of the high-voltage winding lis 
34 is connected to the cathode 4 of a rectifier 
tube v-0. The anode 42 of this rectifier tube V-0 
is connected to the ground circuit 2 and to one 
side of a bias voltage condenser 43. The other 
side of this condenser is connected to the center- 20 
tap 44 of the high-voltage winding 4. This 
center-tap 44 is also connected to the normally 
open contact 30' of relay R-2 so as to be con 
nected to the cathode circuit of tube V-1 through 
contact 28' when this relay is energized. A 25 
winding 45 on transformer 5 is provided to Sup 
ply current in the usual manner to heat the 
cathodes of tubes W-0, V-, and V-2 through con 
ductors XX (not shown). 
The energizing winding 49 of the protective 30 

relay R-O is connected from the ground con 
ductor 2 through a current limiting resistor 60 
to the center-tap 44 of the high-voltage winding 
34 of transformer SS. This relay is provided to 
protect the tubes on starting by preventing the 35 
flow of plate current until their cathodes have 
had time to reach the proper operating tem 
perature. 
The connection from the right-hand terminal 

bar 8 of the warper to the vacuum tube V-2 and 40 
the circuit connections of this vacuum tube are 
substantially identical to those of tube V-. In 
the drawing, each element of the circuit of tube 
V-2 corresponding to a similar element in the 
circuit of tube v- is indicated by the same ref 
erence character followed by a prime ('). 

In addition to the relay energizing contacts 
28, 29, and 30 connected in the cathode circuit 
of vacuum tube V-2, relay R- also carries a set 
of single-pole double-throw control contacts 46, 
4T and 48 and relay R-2 likewise carries similar 
contacts 46, 4T and 48’’. Contacts 46 and 48 
are connected through contacts 46' and 8' and 
a conductor 52 to a motor control relay R-M 
which controls the operation of the warper beam 
motor 6. Contacts 46 and 4 connect an indi 
cator light L- to the supply line 9 through 
conductors 5 and 56 to indicate the presence 
of a broken thread in the left-hand section of 
the creel . Similarly, contacts 46' and con 
nect a right-hand indicator light L-2 to the Sup 
ply line through conductor 56 and through con 
tacts 48 and 46 of relay R- and conductor 5. 
The motor for driving the warper beam is con- 65 

nected across the power line 39 through con 
ductor 54 and the normally open contact 55 of 
motor control relay R--M. The energizing cir- } 
cuit for this relay is connected from one side of 
the alternating current power supply line 70 
through conductor 5, armature contact 46 and 
contact point 48 of relay R-, armature contact 
46” and contact point 48' of relay R-2, winding 
53 of the motor control relay R-M and conduc 
tor 54 back to the other side of the power line , 7s 
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80 

With the circuit arrengement just described, 
when the circuit is energized by closing the line 
switch 8, power is applied to the heaters of 
vacuum tubes W-8, V- and W-2. At the same 
time voltage is applied from one half of the 
high-voltage winding 4 between terminals 40 
and 4 across the rectifer W-). When the rect 
fier cathode 4 is heated to operating tempera 
ture, a current flows through the rectifier, wind 
ing 49 of relay R-0 and resistor 50 to energize 
the relay R-1, thus closing its normally open 
contacts 2 and applying a high-voltage to the 
plates 2 and 2' of tubes V- and W-2. By the 
time this high-voltage is applied, the cathodes 
2 and 2 of these tubes have reached operating 
temperature. Coincidentally, bias condenser 
is charged from one half (0 to 44) of the high 
voltage winding 3 through the rectifier W-8 to a 
potential Substantially equal to the peak volt 
age developed across this half of the winding 
4, with grounded terminal of the condenser 
assuming a negative polarity. 
When the circuits between ground bar and 

terminal bars and in the warper are open, 
no biasing voltages are applied to the grid cir 
cuits of tubes W- and V-2 and therefore a zero 
bias is applied to the control grids 22 and 22' 
of these tubes through grid resistors 24 and 24'. 
With this zero bias, a current flows from tera 
minal 33 of high-voltage winding 34 through 
contacts 32 of relay R-), vacuum tube V-1, relay 
winding 25 of relay R-1, resistor 26, contacts 
28' and 29' of relay R-2, resistor 3' and rect 
fier W-O back to the other end 4 of winding 
34. Similarly, a current flows from winding 
through tube V-2 and winding 25' of relay R-2. 
These currents flowing through the coils 25 and 
25' of relays R- and R-2, respectively, cause 
their armature contacts 28 and 28, respectively, 
to move from the positions shown by the solid 
lines in Fig. 1 to the positions shown by the 
dotted lines. In this alternate position the relay 
windings are still energized by anode-cathode 
currents of the tubes W- and W-2, but the anode 
cathode circuits are now completed through con 
tacts 3 and 30', respectively, to the center-tap 
44 of the high-voltage winding 34. In this posi 
tion they are also connected to the positive ter 
minal of bias condenser 43. 
Simultaneously, the circuit described Supra 

through the winding 53 of motor control relay 
R-M energizes the motor control relay, closing 
its normally open contacts 55 to connect motor 
6 across the power supply line 39 and to start 
rotation of the warp beam 5. 
With the circuit in the condition just described, 

it is ready to operate upon the occurrence of a 
thread break. It automatically acts to stop the 
rotation of the motor 6 and to cause one or the 
other of the indicator lights L- and L-2 to be 
come illuminated and thus to indicat2 the por 
tion of the creel in which the broken thread is 
located. When such break occurs, the drop wire 
9 associated with the broken thread falls, thus 
connecting one of the terminal bars or 8 to 
the ground bar . This connects the grounded 
side of the bias condenser 43 through the ground 
bar ft, the drop wire 9 and the particular termi 
nal bar 7 or 8 to the grid 22 or 22' of the tube 
connected to that terminal bar, thus applying 
the negative potential of the grounded side of 
the condenser 43 to the control grid of the con 
nected tube. This causes a considerable nega 
tive bias to be applied to that control grid, stope 
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ping the flow of current through the tube and 
de-energizing its associated relay. 
Assuming that the broken thread has occurred 

in the left-hand section of the creel so that 
the aforementioned negative bias is applied to 
the grid 22 of vacuum tube W-, this operation 
de-energizes relay R- and causes its armature 
contact 46 to assume its de-energized position 
shown by the solid line. The circuit through 
contact 48 to the winding 53 of motor control 
relay R-M is thereby opened, causing the motor 
control contacts 55 of said relay to open and 
thus breaking the power supply connection to 
motor 6. The rotation of the Warp beam 5 is 
therefore stopped. Simultaneously, closure of the 
circuit between contacts 46 and 47 completes the 
circuit from one side of the power supply line 
39 through a conductor 56, left-hand indicator 
lamp L-f and conductor 5 to the other side of 
the power supply line, thus lighting this left 
hand indicator lamp to show that the break 
occurred in the left-hand side of the Creel. 

De-energizing the relay also breaks the circuit 
between contacts 28 and 3 of relay R- and 
establishes a circuit through contacts 28 and 29, 
thus connecting the cathode circuit of vacuum 
tube W-2 through resistor 3 to the ground con 
ductor 2. By thus grounding the cathode cir 
cuit of tube V-2, the bias voltage from condenser 
43 is prevented from being applied to the control 
grid 22 of vacuum tube W-2 regardless of Sub 
sequent contacting of drops on the right-hand 
Side of the cree, which contacting of course 
occurs immediately when the warp beam 5 stops 
rotating. 

If a break occurs in the right-hand section of 
the creel , the first drop contact connects the 
control grid 22' of vacuum tube V-2 to the ground 
circuit 2 and the above-described sequence of 
operations in the networks of the two vacuum 
tubes is reversed, the circuit being arranged So 
that in either case the only indicator light to 
be illuminated is the One corresponding to the 
division of the Creel in which the first thread 
break occurs. Subsequent closures of other drop 
contacts have no effect on the apparatus until 
it is reset. 

I will be seen from the foregoing description 
that, when a drop Wire falls, connecting either 
terminal bar to ground, a large negative bias is 
applied through the drop wire to the grid circuit 
of the corresponding vacuum tube. Since the 
corresponding grid voltage Stabilizing resistor is 
a Substantially high resistance, the current flow 
ing through the terminal bar and the drop wire 
contact is consequently small. Thus, the voltage 
appearing at the drop Wire contact just before 
closure is Substantially that at the bias voltage 
condenser, that is, the peak voltage supplied by 
One half of the high-voltage winding 34, and this 
high voltage is sufficient to break down the drop 
wire contact resistance, even though it is very 
high due to corrosion, dirt and the like. How 
ever, since the resistance of the grid to ground 
circuit of the vacuum tube is very high due to 
the high values of the protective resistors 20 and 
20' and the grid resistors 24 and 24', the maxi 
mum possible current flow is limited to a value 
Which cannot cause harmful electric shock to 
the operator in the event that he touch the ter 
minal bar before the fall of a drop wire completes 
the circuit to ground. 
The principles of the present invention are 

also applicable, as aforementioned, to indication 
of the location of a yarn break at any one of 
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8 
more than two sections of the creel. The circult 
of Fig. 2 shows the application of this principle 
to a three-position System, and it is clearly ap 
parent that the changes necessary to adapt this 
embodiment of the invention to an arrangement 
having four or more positions are such as would 
be apparent to anyone skilled in the art. 
This circuit is substantially identical to the 

circuit shown in Fig. 1, except that vacuum tube 
W-2 and its associated circuits are connected to 
a terminal bar representing a central group of 
threads in the Creel and a third vacuum tube 
W-3 and associated relay R-3 have been added. 
The tube W-3 is connected to the terminal bar 
associated with a group of threads on the right 
hand side. The circuits of vacuum tube W-3 are 
exactly the same as the circuits of vacuum tubes 
W- and W-2, and this similarity is shown in Fig. 2 
by indicating the corresponding elements of these 
circuits with the Same reference characters foll 
lowed by a double prime (''). 

Beside the connections which are similar to 
those shown in Fig. 1, an additional set of single 
pole double-throw contacts 57, 58, and 59 are 
incorporated with relay R-1, and similar con 
tacts are provided in relayS R-2 and R-3. These 
additional contacts are connected substantially 
in the Same manner as contacts 28, 29 and 3, 
normally open contact 59 being connected to the 
positive terminal of bias condenser 43 and center 
tap 44 of high-voltage winding 34, and normally 
closed contact 58 being connected through a re 
Sistor 60, similar to resistor 3, to the ground 
conductor 2. The arnature contact 5 is con 
nected to the cathode circuit of tube W-3 to 
ground it and thus to render tube W-3 inoperative 
in the Sane manner that the connection from 
armature contact 2 to the Cathode circuit of 
tube V-2 renders tube V-2 inoperative when relay 
R-1 is de-energized in response to the breakage 
of a thread in the Section of the creel asso 
ciated with tube W-l. Corresponding connec 
tions are made to the added contacts on relays 
R-2 and R-3. Except for the addition of these 
extra contacts, which are designed to prevent the 
other two tubes from functioning subsequent to 
the operation of one of the tubes in the circuit, 
the functioning of the circuit of Fig. 2 is sub 
Stantially the Same as the operation described 
above in connection with the circuit of Fig. 1. 

In the modification of the invention illustrated 
in Fig. 3, the terminal bars attached to the drop 
Wires are grounded by attachment to the ground 
circuit, and the contact bar formerly grounded 
is divided into a plurality of sections. The sec 
tions of the contact bar are connected to the 
Current limiting resistors in the grid circuits of 
the electronic tubes corresponding to yarn group 
Subdivisions in the creel. As shown in Fig. 3, 
the drop wires 9 are attached to grounded ter 
minal bar 6 connected through lead 2 with the 
protective relay R-0 and a sectioned contact bar 
62, 63 is provided for engagement with the con 
tacts 9; section 62 being connected to the current 
limiting resistor 20 and section 63 being con 
nected to the current limiting resistor 21'. 
The present invention has the double advan 

tage of providing positive action of the stop 
motion device when a thread or yarn end is 
broken and of indicating to the operator one of 
two or more positions in which he can find the 
broken thread or end. With the employment of 
the present invention, the chance of a broken 
end's being buried on the beam is practically 
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negligible, and the time formerly lost by an oper 
ator's having to search the entire lengths of both 
sides of the Creel for the broken end can now be 
economically applied to the useful operation of 
the warper. 
Although the present invention has been de 

scribed with respect to particular embodiments, 
it will be apparent to those skilled in the art that 
variations and modifications of this invention 
can be made and equivalents substituted therein 
without departing from the spirit of the inven 
tion, 
What is claimed: 
1. An automatically controlled thread gather 

ing device which comprises means for holding a 
plurality of yarn packages, rotatable means 
adapted for winding threads from said packages 
thereon, a plurality of guide means for leading 
Said threads individually from said packages to 
said rotatable means, motor means for rotating 
said rotatable means to pull said threads from 
the packages and to wind them on said rotatable 
means, a plurality of pairs of electric contacts, a 
contact of each pair being respectively connected 
to one of said guide means for operation whenever 
its associated thread is slacked, one contact of 
each pair of contacts being grounded, an electronic 
tube having a control electrode, an anode and 
a cathode, an output circuit connected to said 
anode and Cathode, a ground connection to a 
point of Said circuit, circuit means connecting 
the ungrounded contacts of said pairs of electric 
contacts together and to said control electrode, 
means responsive to the operation of any one of 
Said pairs of contacts for applying an operating 
bias to said control electrode, and control means 
responsive to the operation of said electronic tube 
for stopping said motor means, whereby rotation 
of the rotatable means is automatically stopped 
Whenever one of the threads breaks. 

2. An automatically controlled thread gather 
ing device which comprises means for holding a 
plurality of yarn packages, a roller adapted for 
winding threads from said packages thereon, a 
plurality of guide means for leading said threads 
individually from said packages to said roller, 
motor means for rotating said roller to pull said 
threads from the packages and to wind then on 
Said roller, an electric contact connected to each 
of Said guide means, each of Said contacts being 
adapted for operation whenever its associated 
thread is slacked, an electronic tube having an 
anode, cathode and control electrode, a sta 
bilizing resistor connected between said cathode 
and Said control electrode, a rectifier having an 
anode and cathode, a condenser, a relay having an 
Operating coil and a plurality of contacts, a trans 
former having a high voltage winding with a tap 
intermediate the ends thereof, a connection be 
tween one end of said transformer winding and 
the anode of Said tube, a connection from the 
cathode of said tube through Said relay coil to 
said tap on said transformer winding, a connec 
tion from said tap through Said condenser to the 
anode of said rectifier and from the cathode of 
said rectifier to the other end of Said trans 
former winding, a circuit connecting said elec 
tric contacts in parallel, a connection from One 
side of Said contacts to Said control electrode, a 
connection from the other Side of Said contacts 
to said rectifier anode, and a motor circuit con 
nected to said relay contacts to stop the motor 
means when said relay is de-energized, Whereby 
a negative bias is applied to said control elec 
trode to de-energize said relay and automatically 
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10 
to stop the rotation of said roller whenever one 
of the threads breaks. 

3. In combination in a thread gathering de 
vice comprising means for holding a plurality of 
yarn packages, a roller adapted for winding 
thread from said packages thereon, and motor 
means for rotating said roller to pull said threads 
from said packages and to wind them on said 
roller, means for automatic operation of said 
device which comprise guide means for leading 
Said threads individually from said packages to 
said roller, an electric contact connected to each 
of said guide means, each of said contacts being 
adapted for operation whenever its associated 
thread is slacked, a plurality of electronic tubes 
each haiving a control electrode, circuit means 
connecting said electric contacts together in 
groups corresponding to predetermined groups of 
threads, means connecting each of said groups of 
contacts to the control electrode of one of said 
tubes, means responsive to the operation of any 
one of said contacts to apply an operating bias 
to its associated control electrode, control means 
responsive to the operation of any one of said 
electronic tubes for stopping said motor means, 
and an indicator operatively connected to each 
of said tubes and selectively responsive to the op 
eration of its associated tube, whereby rotation of 
said roller is automatically stopped whenever 
One of the threads breaks and whereby the group 
in which it is included is automatically indicated 
by one of said indicators. 

4. In combination in a thread gathering device 
comprising means for holding a plurality of yarn 
packages, a roller adapted for winding thread 
from said packages thereon, and motor means 
for rotating said roller to pull said threads from 
said packages and to wind them on said roller, 
means for automatic operation of said device 
which comprise guide means for leading said 
threads individually from said packages to said 
roller, an electric contact connected to each of 
said guide means, each of said contacts being 
adapted for operation whenever its associated 
thread is slacked, two electronic tubes each hav 
ing a control electrode, circuit means connecting 
said electric contacts together in two groups, One 
group corresponding to the threads on the left 
hand side of said holding means and the other 
group to the threads on the right-hand side, 
means connecting said left-hand group of con 
tacts to the control electrode of one of said tubes, 
means connecting said right-hand group of con 
tacts to the control electrode of the other of Said 
tubes, means responsive to the operation of any 
one of said contacts to apply an operating bias 
to its associated control electrode, control means 
responsive to the operation of either of said elec 
tronic tubes for stopping said motor means, and 
an indicator operatively connected to each of 
said tubes and selectively responsive to the Op 
eration of its associated tube, whereby rotation of 
said roller is automatically stopped whenever One 
of the threads breaks and whereby one or the 
other of said indicators operates to indicate on 
which side of said holding means the broken 
thread is located. 

5. In combination in a thread gathering device 
comprising means for holding a plurality of yarn 
packages, a roller adapted for winding thread 
from said packages thereon, and motor means for 
rotating said roller to pull said threads from Said 
packages and to wind them on said roller, means 
for automatic operation of said device which com 
prise guide means for leading said threads in 
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dividually from said packages to said roller, an 
electric contact connected to each of said guide 
means, each of said contacts being adapted for 
operation whenever its associated thread is 
slacked, a plurality of electronic tubes each hav 
ing a control electrode, circuit means connecting 
said electric contacts together in groups cor 
responding to predetermined groups of threads, 
means connecting each of Said groups of con 
tacts to the control electrode of one of Said tubes, 
means responsive to the operation of any one of 
said contacts to apply an operating bias to its 
associated control electrode, control means re 
sponsive to the operation of any one of said elec 
tronic tubes for stopping said motor means, an 
indicator operatively connected to each of Said 
tubes and selectively responsive to the operation 
of its associated tube, and interlocking means in 
terconnecting said tubes to prevent operation of 
the other tubes after the first of said tubes is 
operated by a thread break, whereby rotation of 
said beam is automatically stopped whenever One 
of the threads breaks and Whereby the group in 
which it is included is automatically indicated 
by one of said indicators. 

6. In combination in a textile warper compris 
ing a creel for holding a plurality of yarn pack 
ages, a warp beam for winding threads from said 
packages thereon, and a driving motor for ro 
tating said beam to pull said threads from said 
packages and to wind them on said beam, means 
for automatic operation of Said warper which 
comprises a plurality of guide means for leading 
said threads individually from said packages to 
said beam, an electric contact connected to each 
of said guide means, each of Said contacts being 
adapted for operation whenever its associated 
thread is slacked, two electronic tubes each hav 
ing a control electrode, circuit means connecting 
Said electric contacts together in two groups, one 
group corresponding to the threads on the left 
hand side of said creel and the other group to 
the threads on the right-hand Side, means con 
necting said left-hand group of contacts to the 
control electrode of one of Said tubes, means con 
necting said right-hand group of contacts to the 
control electrode of the other of Said tubes, nean; 
responsive to the operation of any one of said 
contacts to apply an operating bias to its asso 
ciated control electrode, control means responsive 
to the operation of either of said electronic tubes 
for stopping said motor means, an indicator op 
eratively connected to each of said tubes and se 
lectively responsive to the operation of its asso 
ciated tube, and interlocking means connected 
to each of said tubes Operative in response to 
operation of one of Said tubes for preventing op 
eration of the other tube and its associated indi 
cator, whereby rotation of said warp beam is 
automatically stopped whenever one of the 
threads breaks and whereby one or the other of 
Said indicators operates to indicate on which side 
of Said creel the broken thread is located. 

7. In combination, in a textile warper com 
prising a creel for holding a plurality of yarn 
packages, a Warp beam for winding threads from 
said packages thereon, and a driving motor for 
rotating said beam to pull said threads from said 
packages and to Wind them on Said beam, means 
for automatic operation of said warper which 
comprises a plurality of guide means for leading 
Said threads individually from Said packages to 
Said beam, an electric contact connected to each 
of Said guide means, each of said contacts being 
adapted for operation whenever its associated 
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thread is slacked, a plurality of electronic tubes 
each having an anode, a cathode and a control 
electrode, circuits connecting said electric con 
tects in parallel in groups corresponding to pre 
determined groups of threads, a stabilizing re 
sistor connected between said cathode and said 
control electrode of each tube, a rectifier having 
an anode and cathode, a condenser, a relay asso 
ciated with each tube and having an operating 
coil and a plurality of sets of contacts, a trans 
former having a winding with a tap intermedi 
ate the ends thereof, a connection between one 
Cnd of Said transformer winding and the anodes 
of said tubes, a connection from the cathode of 
each of Said tubes through the coil of its asso 
ciated relay and the normally open contacts of 
a set of contacts in the relays associated with 
each of the other tubes to said tap on said trans 
former winding, a connection from said trans 
former tap through said condenser to the anode 
of said rectifier and from the cathode of said 
rectifier to the other end of said transformer 
Winding, a connection from said rectifier anode 
through a resistor to the normally closed con 
tact in each of said sets of relay contacts, a con 
nection from One side of said guide contacts in 
each group to the control electrode of one of 
Said tubes, a connection from the other sides of 
Said contacts to said rectifier anode, a motor 
circuit connected to another set of said contacts 
in each of said relays to stop said driving motor 
when any one of said relays is de-energized, 
and an indicator connected to each of said relays 
to be operated thereby when its relay is de-en 
ergized, whicreby a negative bias is applied to the 
control electrode of one of said tubes to de-ener 
gize its associated relay automatically, thereby 
Stopping the rotation of said warp beam when 
ever one of said threads breaks and indicating 
the group of threads in which the broken thread 
is located. 

8. In combination in a textile warper compris 
ing a creel for holding a plurality of yarn pack 
ages, a Warp beam for winding threads from said 
packages thereon, and a driving motor for rotat 
ing said beam to pull said threads from said 
packages and to wind them on said beam, means 
for automatic operation of said warper which 
comprises a plurality of guide means for lead 
ing Said threads individually from said packages 
to Said beam, an electric contact connected to 
each of Said guide means, each of said contacts 
being adapted for operation whenever its asso 
ciated thread is slacked, two electronic tubes each 
having an anode, a cathode and a control elec 
trode, circuits connecting said electric contacts 
in parallel in two groups, one group correspond 
ing to the threads on the left-hand side of said 
creel and the other to the threads on the right 
hand Side, a stabilizing resistor connected be 
tween Said cathode and said control electrodes 
of each tube, a rectifier having an anode and 
Cathode, a condenser, a relay associated with 
each tube and having an operating coil and two 
Sets of contacts, a transformer having a high 
voltage winding with a tap intermediate the ends 
thereof, a connection between one end of said 
transformer winding and the anodes of said 
tubes, a connection from the cathode of each of 
Said tubes through the coil of its associated relay 
and the normally open contacts of one set of con 
tacts in the other relay to said tap on said trans 
former winding, a connection from said trans 
former tap through said condenser to the anode 
of Said rectifier and from the cathode of said 
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rectifer to the other end of said transformer 
winding, a connection from said rectifier anode 
through a resistor to the normally-closed contact 
in each of said sets of relay contacts, a connec 
tion from one side of said guide contacts in the 
left-hand group to the control electrode of One 
of said tubes, a connection from one side of said 
thread contacts in the right-hand group to the 
control electrode of the other of said tubes, a . 
connection from the other side of said contacts 
to said rectifier anode, a motor circuit connected 
to the other set of contacts in each of said relays 
to stop said driving motor when either of said 
relays is de-energized, and an indicator connected 
to each of said relays to be operated thereby 
when its relay is de-energized, whereby a nega 
tive bias is applied to the control electrode of 
One of said tubes to de-energize its associated 
relay automatically, thereby stopping the rota 
tion of said warp beam whenever one of said 
threads breaks and indicating the side of the 
Creel in which the broken thread is located. 

9. An automatically controlled thread gather 
ing device which comprises means for holding a 
plurality of yarn packages, rotatable means 
adapted for winding threads from said packages 
thereon, a plurality of guide means for leading 
said threads individually from said packages to 
said rotatable means, motor means for rotating 
said rotatable means to pull said threads from 
the packages and to wind them on said rotatable 
means, a plurality of pairs of electric contacts, 
a contact of each pair being respectively con 
nected to one of said guide means for operation 
whenever its associated thread is slacked, one 
contact of each pair of contacts being grounded, 
an electronic tube, having a control electrode, 
circuit means connecting the ungrounded con 
tacts of said pairs of electric contacts together 
and to said control electrode, means responsive to 
the operation of any one of said pairs of contacts 
to apply an operating bias to said control elec 
trode, control means responsive to the operation 
of said electronic tube for stopping said motor 
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means, whereby rotation of the rotatable means 45 
is automatically stopped whenever one of the 
threads breaks, means for impressing a potential 
of at least 75 volts across the electric contact con 
nected to each guide means and its associated 
contact in a pair of contacts, and a current limit 
ing resistor connected to the ungrounded con 
tact of said pair of contacts. 

10. An automatically controlled thread gather 
ing device which comprises means for holding a 
plurality of yarn packages, rotatable means 
adapted for winding threads from said packages 
thereon, a plurality of guide means for leading 
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said threads individually from said packages to 
said rotatable means, motor means for rotating 
said rotatable means to pull said threads from 
the packages and to wind them on said rotatable 
means, a plurality of pairs of electric contacts, 
a contact of each pair being respectively con 
nected to one of said guide means for operation 
whenever its associated thread is slacked, one 
contact of each pair of contacts being grounded, 
an electronic tube having a control electrode, 
circuit means connecting the ungrounded con 
tacts of Said pairs of electric contacts together 
and to said control electrode, means responsive to 
the operation of any one of said pairs of contacts. 
to apply an operating bias to said control elec 
trode, control means responsive to the operation 
of Said electronic tube for stopping Said motor 
means, whereby rotation of the rotatable means 
is automatically stopped whenever one of the 
threads breaks, means for impressing a potential 
of more than 200 volts across the electric contact 
connected to each guide means and its associated 
contact in a pair of contacts, and a current limit 
ing resistor connected to the ungrounded con 
tact of said pair of contacts. 

11. In a textile machine, the combination con 
prising means for advancing a plurality of threads 
under tension, guide means for each thread move 
able in response to reduction in tension of its as 
sociated thread, a normally energized electronic 
tube, a control circuit for said tube including elec 
trical contacts adapted when closed to deemergize 
said tube, means operative to close said contacts 
upon movement of any one of Said guide means as 
a result of reduction in tension of its associated 
thread and means responsive to deemergization 
of said tube for stopping said first mentioned 
ises 
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