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Our invention relates to fault-responsive con-
trols for electric drives of strand fabricating ma-
chines, such as spooling, warping or stranding
machines, and particularly to a control system

for stopping the electric drive of wire stranding -

machines upon the occurrence of a wire break:

In wire stranding machines, a number of wires
are taken from supply reels and drawn through a
die which twists or strands them together. Occa-=

sionally one of the wires may break, and the

broken end will be whipped about by the turning
of the die head. 'When this happens, it is neces-
sary to stop the machine immediately.

In order to obtain such an automatic cut-off,
a metal rod may be placed. along the wires to be

stranded so that when a wire breaks its end will,

strike the rod and comptefe a temporary circuit
connection to a relay serving to disconnect and
stop the drive motor.

.- At the preferred high operating speeds of mod-
ern wire stranding machines; the contact engage-
ment-between the wire and the rod is of extremely
short duration as compared with the time con-
stant of the cut-off relays available for this pur-
_pose.
apt to be unreliable even if-a sensitive and quick-
acting relay is employed.

Similar conditions. obtain in other strand-fab-

ricating machines, such as spoolers or warpers,
-for- operating simultaneously a plurality of
threads or wires.

- It is an object of our invention to provide an
automatic cut-out control for electric drives in

.which means for transmitting transient control
impulses are used for controlling a cut-off relay .
of comparatively large time constant and which

affords a reliable pick-up of the control impulses
-by the relay so as to:ensure a satisfactory oper-
ation of the cut-out control regardless of the

length of energizing time required by the relay.

Another object of the invention is to provide
the just-mentioned control operation in a strand-
ing machine in which, as aforementioned, a

- broken wire or thread is caused to complete a
control circuit under conditions or during a period
which ordinarily is apt to be unsuitable for the

‘safe operation of a protective cut-out.relay.

In another aspect, it is an object of our inven-
tion to permit; in cut-out controls: of -the type
above-mentioned, the use-of simple and sturdy

- electromagnetic relays regardless of any mispro-
portion of their time constant or other require-

.ments to the conditions of the primary impulses

-supplied by the fault-responsive control means of

.the machine to be controlled.

As g result, the operation of the relay is 2
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According to our invention and in order to
achieve these objects, we provide a gaseous dis=-
charge tube, i. €., a gas or vapor filled electronic
device such as known as “thyratron,” between
the primary impulse transmitter and the cut-out
relay so that the transient control impulse serves
merely to “fire” the tube, while the anode or
main circuit of the tube, which continues to
remain conductive after the firing moment, is
connected to the relay and mainfains it energized
until its operation is completed. We also provide
electric interlock means between the tube eircuit,
on one hand, and the relay or the circuit of the
electric drive, on the other hand, so that the tube
is automatically disconnected from the relay
upon completion of the relay or cutout operation.
Thus, the control circuit. places itself into the
initial condition once the control function is fully

performed.

According to another feature. of the. 1nvent10n
a potentiometric grid circuit is provided which has
points of different polarity, relative to the tube
cathode, connected with the fault-responsive im-
pulse transmitting means so that the occurrence
of an impulse has the effect of changing the grid
polarity thereby determining the firing moment
of the tube.

These and other features of the invention will
be apparent from the following description of
the wire stranding machine and its appertaining
drive and cut-out control means schemadtically
illustrated in the drawing for exemplifying the
invention.

Referring to the drawmg, the numeral | de-
notes the iron frame or supporting structure of
the machine. This structure includes a standard
2 which accommodates a plurality -of reels or
spools, of which three are illustrated and denoted
by numerals 3, 4 and 5. The wires 8§, T and 8
taken from thiese spools are guided through'a
rotating die-head 9, which when in operation
twists the wires together to a stranded wire or
cable {0 which leads the stranding unlt in the
directicn indicated by the arrow 1. :

The die-head 9 is revolvably mounted in. hear-
ings carried by another standard 12 which fornis
part of the rigid frame structure - of the ma-
chine., A spur gear 13 is mounted on-the revoiv-
able head 9 and meshes with a pinion 14 shafted
to another gear 15 which meshes with a pinicn

- 16 mounted on the shaft of an electric drive mo-

55

tor 7. The train of gears and the motor {7 are
also mounted on the: supporting structure of the
stranding machine.

A number of :metallic rods or ‘bars, such as




those denoted by 18 and 19, are arranged in
proximity to the path of the wires 6, T and 8 to
be twisted so that they are separated frem these
strands by an insulating air-gap as long as the
wires are in proper condition. The rods 18 and
18 are mounted on insulating supports 20 and 21,
respectively, which are secured to the standard
12 by brackets 22 and 23, respectively. Conse-
quently, the rods 18 and 19 are usually insulated
from the supporting structure while the wires 6,
T and 8 and the strand 10 are in conductive con-
nection with the structure due to the engage-
ment of these wires with the die-head 9 and other
metallic parts of the machine.

The drive motor 17 is controlled by a line con-. .

<

tactor LC which has two contacts 24 and 25 for .

supplying energizing current from an alternat-
ing current line 30 to the motor when closed.
The contactor has an electromagnetic control
coil 26 and is also provided with an interlocking
contact 21, a self-holding contact 28, and a con-
trol contact 29. ~ Contacts 27, 28 and 29 are closed
and opened together with the main contacts 24
and 25. The contactor coil 26 is connected with
the alternating current line 30 through a nor-
mally open start button 31 and a normally
closed stop button 32. The coil circuit ex-
tends through a contact 33 of a control relay CR
whose control coil 34 opens the contact 33 when
energized.

An electronic tube of the arc- dlscharge type,
known as “thyratron,” is provided at DT for con-
trolling the relay CR. The tube has an arc dis-
charge path extending between its cathode 35
and anode 36 and is controlied by a grid 37 so as

. to remain non-conductive as ‘long as the grid 37
has a positive blocking potential relative to the
cathode 35. The anode circuit of the tube ex-
tends through the coil 34 of relay CR and the in-
terlocking contact 27 of line contactor LC. The
grid 37 is connected with fixed resistors 38 and
39 and also with a potentiometric resistor 40
which extends between the negative point C and
the positive point D. These two points are con-
nected to the respective output terminals of a
rectifier bridge 41 which is fed by a transformer
42 from the alternating-current line 30 and con-
trolled by the contact 29 of the line contactor
LC. A condenser 43 is connected across points
C and D of the potentiometer 40.

- The point A along the potentiometer is con-
nected to the grounded frame structure { of the
wire stranding machine, and hence is in conduc-
tive connection with the wires 6, T and 8 to be
stranded. The pcint marked B and located at
the negative side of the potentiometer 39 rels-
tive to point A, is connected with the cathode 35

‘oftube DT. Another point marked E and lo-
cated intermediate the resistors 38 and 29 is con-~
nected with rods 18 and 19, and hence is insu-
“lated from the wires 6, T and 8 as long as the
wires are in satisfactory condition.

-'For starting the machine the push butten 31 is
actuated. This closes the circuit of coil 26
through contact 33 and push button 32.. The coil
closes all contacts of the line contacter LC and
thus connects the motor 1T to the line 30 while
closing a self-holding circuit for ccil 26 through
contact 28. Hence, when releasing the start
button 31, coil 26 remains energized and the mo-
tor i1 in operation. During this operation, the
contact 29 is closed so that the rectifier bridge
41 is energized and impresses a direct-current
voltage across the potentiometer 48. As a re-

sult, the grid 31 assumes a potential which is-
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negative with respect to the cathode potential
derived from point B. Although now the inter-
locking contact 27T of line contactor LC is closed,
the relay coil 34 in the anode circuit of tube DT
is at first not energized because the negative po-
tential at grid 37 prevents the tube from firing.

This condition is maintainéd as long as the ma-

chine performs a satisfactory stranding opera-
tion,
However, if one of the wires 6, T or 8 breaks,

“the broken end is whipped about by the revolv-

ing die-head 9 and hence will strike against one
of the rods 18 and 19. This establishes a tem-
porary conductive connection between the rod

-and the machine body which short-circuits the
resistance arrangement in the grid circuit of the

tube 33 between points A and E. Since the po-
tential at point A is positive relative to the cath-
ode potential at B, the grid 37 is now placed on a

‘positive firing potential which causes the tube to

conduct current. This current is maintained in-
dependent of further changes in the grid circuit
and causes the relay  CR to open its contact 33.
As a result, the current supply to the contactor
coil 26 is interrupted, so that the line ‘contactor
LC opens its contacts.. This disconnects -the
motor IT and thus stops the stranding machine.
The opening of contact 27 interrupts the anode
circuit and causes the relay CR to close its con-
tact 33 after the completion of the protective op-
eration. After that the system.is in -its initial
condition, and can again be started after remov-
ing the fault.

The machine can also be stopped at will by ac-
tuating the push button 32. ‘This opens the self-
holding circuit of coil 26 and thus causes the line
‘contactor L.C to open its contacts.

It will be understood from the foregomg de-
scription that the transient impulse supplied by
the striking of a broken wire against one.of the
insulated rods 18 or 19 serves merely for starting
the tube operation, and that the subsequent ener-

-gization of the control relay CR is independent

of the duration or intensity of the primary con-
trol impulse, and is terminated only dfter ‘the
machine has been stopped, regardless of -the
length of time elapsing from the occurrerice of
the control impulse to:the completlon of “the
interruption of the motor circuit. 'This renders
it possible to use various types of electromagnetlc
relays in the place of relay CR regardless of any
misproportion of their time constants or other
operating. conditions, such as their energy re-
quirements, to the duration or other energy con-

-dition of the primary control impulse.

It will:also be understood that the 1nvent10n
is similarly applicable to stranding machines in
which the twisting die is stationary while the
wire reels are carried by a rotating frame. 'The
invention is further applicable to other types of
strand fabricating machines, such as warpers or
spoolers, where a multiplicity of strand or thread
elements are simultaneously subjected to.a work-
ing operation and require a stoppage of the ma-
chine when one of the strands or threads breaks.

In view of these possibilities of modifying the
invention  without -departure from its essential
features, we wish this specification to be under-
stood as illustrative and not in a limiting sense.

We claim as our invention: .

1. In a wire stranding machine, the combina~

" tion of a conductive machine structure in electric
- connection with the wires to be stranded, a con-

ductive element insulated from said structure
and arranged to be touched by a broken wire, a
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motor for driving the machine; “§witeh means

‘having separate sets of simultansously- operatmg.
contacts, one of said sets being connected with:
Said motor for controllxng its operatlon a cut- oﬁi,
relay for-controlling said switch frieans, a gaseous‘

discharge tube having an anode circuft connected
with said relay through said other set of contacts
for energizing said reldy and a grid cireuit con-
‘taining a source of graduated voltage’ having dif=
ferent potential points connected with said struc-
‘ture and said element, ‘whereby said grid c1rcu1t

‘is provided with firing voltage for rendering sa.ld'

“fube” conductive when' said elément is touched
,by a wire and said’ anode cireuit subsequently
‘opened when said relay causes sald sw1tch to open
said contact sets. Co

© 2, In a wire stranding ma.chme, the combma;-
tion of a conductive machine structure in electyic.
connection with the wires to be stranded, a con-

ductive element insulated from said structure and:
arranged to be touched by a broken wire, a moter-

for driving the machine, switch means havmg
separate sets of simultaneously operating con-
tacts, one of said sets being connected with said
motor for supplying it with energizing current,
a cut-off relay for controlling said switch means,
a gaseous discharge tube having an anode clrcult
connected with said relay through said other set’
of contacts for energizing said relay and a grid
circuit containing a potentiometer and a voltage
source connected to said potentiometer so as to
supply said tube normally with a blocking grid
voltage, said grid circuit having points of differ-
ent voltage connected with said structure and
element respectively so that said tube obtains
firing grid voltage when said element is touched
by a wire, whereupon said anode circuit is opened
and said motor disconnected when said relay
causes said switch to open said contact sets.

3. In a wire stranding machine, the combina-
tion of a conductive machine structure in electric
connection with the wires to be stranded, a con-
ductive element insulated from said structure
and arranged to be touched by a broken wire, a
motor for driving the machine, a cui-off relay
for disconnecting said motor, a gaseous discharge
tube having an anode circuit connected with said
relay for energizing the latter and a grid circuit
containing a source of graduated voltage having
different voltage points connected with said
structure and said element, whereby said grid
circuit is provided with firing voltage for render-
ing said tube conductive when said element is
touched by a wire.

4. In a wire stranding machine, the combina-~ :

tion of a conductive machine structure in elec-
tric connection with the wires to be stranded, a
conductive element insulated from said structure
and arranged to be touched by a broken wire, an
electric drive for operating the machine, a cut-
off relay connected with said drive, a gaseous elec-
tronic control tube having a main circuit con-
nected with said relay for energizing the latter
and a control circuit connected to said element
and said structure so as to obtain firing voltage
when said element is touched by a wire in order
to start firing for causing said relay to stop said
drive.

5. In a wire stranding machine, the combina-
tion of a conductive machine structure in elec-
tric connection with the wires to be stranded, a
conductive element insulated from said structure
and arranged to be touched by a broken wire, a
motor for driving the machine, switch means
having separate sets of simultaneously closing and
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opening eontacts, one of said sets bemg connected
with said motor for supplying it with energiz~
ing eurrent when- closed, a cut-off relay for con-
trolling said switch means, a gaseous discharge
tube having a cathode, an anode, and a grid, and
2 potentiometric tube circuit connected to said
cathode and grid and having two points of dif=
ferent polarity relative to that of said cathode
connected to said structure and element respee-
tively so that the voltage of said grid is ri'o‘rma,lIy
negative relative: to -said cathode and becoties
sufficiently positive for firing said tube when said
element is touched by a wire, said ahode and
cathode being connected with said relay throligh
another one of said’ sets of contacts for ‘causing
said relay to control said switch nteans so as to
open - said sets of contacts upon firing of said
tube whereby said motor is disconnected ‘and 'said
tube ‘and tube c1rcu1t restored to 1n1t1aI condl-
tion
6. In combmatlon an eléctric drive motor,

cut-off relay connected with sard motor for ren-
dering it inoperative, a faulf-résponsive control

‘means for producing a transient impulse of short

duration as compared with the time constant of
said relay, and a gaseous discharge tube having
a grid circuit connected fto said means so as to
establish firing conditions upon occurirence of
said impulse and an anode circuit connected with
said relay for energizing the latter, and contact
means controlled by said relay and arranged in
said anode circuit for interrupting said anode
circuit upon operation of said relay.

7. With an electric drive in combination, a re-
lay for controlling said drive, impulse transmit-
ting means for producing a transient control im-
pulse of short duration as compared with the
energizing time required for operating said re-
lay, and a gaseous discharge tube having a grid
circuit connected to said means so as to establish
firing conditions upon occurrence of said impulse
and an anode circuit connected with said relay
for energizing the latter, and confact means con-
trolled by said relay and arranged in said anode
circuit for interrupting said anode circuit upon
operation of said relay.

8. With a wire stranding machine in com-
bination, an electric drive, a relay for stopping
said drive, transmitting means responsive to the
occurrence of a wire break in said machine for
producing a transient impulse of short duration as
compared with the energizing time required for
operating said relay, and a gaseous discharge tube -
having a grid circuit connected to said means so
as to establish firing conditions upon occurrence
of said impulse and an anode circuit connected
with said relay for energizing the latter, and con-
tact means controlled by said relay and arranged
in said anode circuit. for interrupting said anode
circuit upon operation of said relay.

9. With a wire stranding machine in combina-
tion, an electric drive, a cut-off switch for stop-
ping said drive, a relay for controlling said switch,
transmitting means responsive to the occurrence
of a wire break in said machine for producing a
transient impulse of short duration as compared
with the energizing time required for operating
said relay, and a gaseous discharge tube having
a grid circuit connected to said means so as to
establish firing conditions upon occurrence of
said impulse and an anode circuit connected
through said switch with said relay for energiz-
ing the latter, whereby said drive is stopped and
said anode circuit disconnected subsequent to the
occurrence of said impulse.
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- 10. In ‘& strand working machine, .the com-
bination of means for accommodating a plurality
of strands, fabricating means for simultaneously
operating said strands, an electric drive for actu-
ating said fabricating means, a relay contactor
for controlling said drive, impulse transmitting
means responsive to the occurrence of a strand
‘break producing a transient impulse of short dura-
tion as compared with the energizing time re-
quired for operating said relay, and a gaseous dis-
charge tube having a grid circuit connected to
said means so as to establish firing conditions
upon oceurrence of said impulse and an anode
eircuit connected with said: relay for energizing

the latter, and contact means controlled by -said .j:

relay and arranged in said anode circuit for in-
terrupting said anode circuit upon operation.of
said relay. - . D F

-11. In & strand working machine, the combina-
tion of means for accommodating a plurality of
strands, fabricating means for simultaneously op-
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erating -said strands, an electric drive for actu-
ating said fabricating means, a relay contactor
for controlling said drive motor, impulse trans-
mitting means responsive to the occurrence of a
strand break, switch means having separate sets
of simultaneously operating contacts, one of said
sets being connected -with said motor: for con-
trolling its operation, a cut-off relay for control-
ling said switch means, a gaseous discharge.tube
having an anode circuit connected with said re-
lay through said other set of contacts for ener-
gizing said relay and a grid circuit connected to
said input transmitting means so as to be provided
with firing voltage for rendering said tube con-
ductive when said transmitting means respond
to a break and said anode circuit subsequently
opened when said relay causes said switch to
open said contact sets. s

.JOHN Z. LINSENMEYER.-

LL.OYD C. POOLE. .



