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PATENT OFFICE

CLARENCE FRANCIS LINKENILELD, OF CHICAGO, ILLINOIS, ASSIGNOR TO WESTERN
ELECTRIC COMPANY, INCORPORATED, OF NEW YORK, M. ¥, A CORFORATION OF

" NEW YORK

CONTROLLING SYSTEIL

. Application filed December 29, 1924. Serial No. 758,571,

This invention relates to a controlling sys-
tem, and more particularly to a system for
controlling the operation of a coiling ma-
chine. o '

The object of the invention is to provide
improved controlling apparatus.

~One form of the invention is embodied in
apparatus for coiling rod wherein the cir-
cuit of an electric motor driving the couing
element is opened when the rod has been
coiled and contemporaneously therewith a
circuit is momentarily closed through a
solenoid, the restoration of which is delayed
so that, the motor may coast for a definite
period of time before the solenoid reaches
its normal position to close a circuit for re-
applying the current to the motor in a re-
verse direction, a switch operating to again
remove the current from the motor as soon
as it starts reversing. A solenoid control
prevents the actuation, before the coiling ele-
ment stops, of a pneumatically operated
stripper for removing the coiled rod.

Other features of the invention will be-
come apparent. as the following detailed
description progresses, reference being had
to the accompanying drawings, wherein

Fig. 1 is a central section through a coil-
ing machine controlled by means embody-
ing the invention;

Fig. 2 is a fragmentary section through
the control apparatus;

Fig. 8 is a section taken on line 3—3 of
Fig: 2, and-

Fig. 4 shows a circuit for controlling the
operation of the apparatus shown in Figs.
1,2, and 3. :

Referring to Fig. 1, 21 is the base of a
coiling machine upon which is mounted a
three-phase motor 22 adapted to drive a
pinion 24 meshing with a bevel gear 26, the
bevel ‘gear 26 being secured to a sleeve 27
which is journaled in the base 21 and has
rigidly secured to it a disk 29. Projecting
upwardly from the disk 29 are pins 31 and
32 adapted to coil rod guided into the space
between the pins by a movable tube 34. The
pins 31 and 32 pass through apertures 35

. 1n a stripping plate 36 secured to a rod 38

© 0

which is slidably journaled in the sleeve 27

and is connected by a coupling 39 to a piston
rod 40 fixed to a piston 41 disposed within
a pneumatic cylinder 42.  The cylinder 42
is connected by pipes 45 and 46 to a supply
(not shown) of fluid under pressure so that
a fluid, such as air, may be admitted to the
cylinder to reciprocate the piston 41. This
permits the stripping plate 36 to be moved
upwardly in such manner that rod coiled
upon the pins 82 will be stripped therefrom
and raised to the level of a floor 43. The
flow of fluid under pressure through the
pipe 46 is controlled by any suitable means
(not shown), the flow of fluid under pres-
sure through the pipe 45 being controlled by
a valve 48 (Figs. 2 and 3).

The valve 48 is conveniently disposed with
respect to the coiling machine and comprises
a valve stem 50 which has secured thereto a

disk 52 and a bevel gear 53. The bevel gear-
53 meshes with a segmental bevel gear 54

journaled upon a stud shaft 55, a lever 57
being formed integrally with the segmental
gear 54 so that it may be oscillated to open
and close the valve 48. Pivotally secured
to the disk 52 is a bar 60 having a slot 61
which accommodates a pin 63 projecting
from a bracket 64, the bracket 64 being
mounted in a housing 65 in which the valve
48 is also mounted. When the valve 48 is
closed, the bar 60 will occupy the position
wherein it is shown in full lines in Fig. 3
and when the handle 57 is moved in a clock-
wise direction (Fig. 2) to open the valve,
the bar 60 will be brought into the position
wherein it is shown in dotted lines in Fig.
3. Mounted in the housing 65 is a solenoid
67 having a core 69 which is movable into
the path of the bar 60 to prevent the valve
48 from being opened when the disk 29 and
the pins 81 and 82 are being rotated. -Se-
cured to the upper end of the core 69 is a

bent pin 71 which projects from the hous-

ing 65 when the core is in the path of the
bar 60. This is to apprise the operator that
the valve 48 is locked in its closed posi-
tion.

Referring to Fig. 4, the motor 22 is con-.

nected to a source (not shown) of electrical

energy by a three-phase circuit comprising
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. mains 72, 73, and 74, switches 80 and 90,
the solenoid 67, a solenoid 100, and elec-
trical switches 110 and 120.

The switch 80 comprises a‘winding 81,
normally open contacts 82, 83, and 84 and
a normadly closed-contact 85. The censtruc-
tion of the switch 90 is substantially iden-
tical with the construction of the switch

80 and it comprises a winding 91, normally
“10 o&iﬂ contacts 92, 98; and 94, and a 'normally
closetdcontact 95. _
-~ The solenoid 100 comprises a movable core

101 carrying a contacting member 102 which -

~ normally engages a confact 103, but which
15 is disengaged from the contact 103 when the
windiag of the solenoid is energized. The

restoration of the contacting member 102

to: its: nermal position is delayed by a dash

pot- 105 for a purpose which ‘will. presently

w W’Fa‘r' : T ] :
The switch-110- is manually. operable and
is' conveniensly: placed with respect to-the
- coiling machine. Tt comprises a contaeting

member: 111 movable into engagemernt with

s any one of a plurality of contaets 112, 113,
and: 114 e

_The switch 120 is dispssed in & housing

- 119 and comprises stationary eontacts 121

- and-122-adapted to'be bridged by a- contact-
s ing member 123 which is secured te a- rotat-
~ ably journaled shaft 124: Secured to the
shatt 124 is a sheave 125 eperatively con-
-nected to a' sheave 126 by 4’ belt 127 which
‘comprises a strip 128 of leather or the like

a% and-a spring 129 conneeting the ends of the:

"~ strip.. The sheave 126 is constrained to ro-

_ ‘tate with the armature of the motor 22 and
- when the armature is rotating in the proper
- direction to couse the pims 31 ard 32 to coil-

46 rod: delivered to them, the sheave 126 will
rotate the sheave 125 through the belt 128

* - until the contacting member.123 engages the
contaets 121 and 122.. The centacting mem-
ber 123 then prevents further rotation of

~ o the sheave 125 whereupon the belt 128 slips

upon: the sheave 126. When the motor 22

iz reversed the coatacting member 129 is
immediately - disengaged fromy the contacts
- 12%‘and 129 and the metor 292 is brought

 5#f to o full stop in a manner hereinafter de-

scribed. -

The mains 72, 73, and 74 sre eonnected:-

te the contacts: 82, 83, and 84; respectively,

and: by the conductors 130, 131, and 132,

o¥ respectively, to the contacts 93, 92, and 94,
- respectively. . The contacts 94, 93, and 92
‘are cennected by conductors 135, 136, and

137, respectively, to the three terminals of
7 the motor 22, the eonductors 135, 186, and’
- o#% 187 being connected to the contacts 84;..83,

_and 82, respectively. ‘The contact 85 is con-
nected to the contacting member 102 and to
one terminal of the winding 91, which wind-
ing has its other terminal connected to the

. #¢ contact 122, to ene terminal of the winding

-ly.” The contact 103 is connected to:

‘member 111.
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of the solenoid 100, and to one terminal of
the winding of the solenoid 67. The other

terminals of the windings of the solenoids

67 and 100 are connected to the contacting
member 111 and the contact 113, respective-
con-
tact 114. The contact 95 is connected to the

70

contact 112 and to one terminal of the wind-

ing 81, the other terminal of which is con-
nected to the main 74 and to the contact 12t:
The main 72 is connected to the contacting

5

In the operation of the apparatus the

into engagement with the contact 112 to
close a circuit which-may be traced as.fol-

-contacting member 111 is manually brought

80

Jows: From the main 72, through the: con--

tacting member 111, the contaet 112, the-con-
tact 95, and through the winding 81 to: the-

main 74.  This energizes the winding 81 and

causes it to close the comflacts- 82, 83, and:

84 and to. open the contact 85, whereupon-

the three-phase current is applied to the:

conductor 137 to one terminal of the metor;

motor 22 as folows: From the main 72,
through the contact 82, and through the-

from the main 73, through the comtact: 83,.

and through- the conductor 136 to a second
terminal of the motor; frem the maim: 74,
through the contact 84, and through the con-

ductor 135 te a third terminal of the motor..
The motor 22 is then driven in its forward:
direction and causes the pins 3% and 32 te

coil rod supplied to-them threugh: the tube
3. As the motor 22 commences to revelve
the contacting member 123 engages the com-

tacts 121 and 122 to clese a. ¢ircuit whieh:

may be traced as follows: From the main.
72, through the winding of the selenoid
67, through the contact 122, the contacting

member 123, and’ through the contaet 12F'.

to the main 74. 'When the winding of tha:

solenoid: 67 is so energized. the: ecere 69 is

brought-into the path. of the bar 60 te pre-
vent the operator from opening tke valve
48.. This 1s advantageous in that if par-
tially or completely coiled rod were by

L B

to the level of the floor 43 before the strp-

-ping plate 36 has ceased to revolve, the red

would- be forcibly thrown from the plate
constituting a source of danger. After a

bia

length of rod has been completely coiled,.
the contacting member 111 is brought into-

engagement with the contact 114, it being.

understood that when the contacting mem-

the contacts 82, 83, and 84 open and the eon-

‘tact- 85 closes to -discennect the metor 22

1o

“ber 111 is disengaged from the contact 113,

from the mains 72, 78, and 74. ‘The contset-

113.is momentarily engaged by the comiaet-

ing member 111 as it passes to the contact

114 so that current flows from the main 72

through the-contacting member 111, tHe con-

tact 113, the winding of the solenocid 100,

the contact 122, the contacting member 123,.
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and through the contact 121 to the main 74.
The energization of solenoid 100 during this
momentary flow of current disengages the
contacting member 102 from the contact 103
and such member is prevented by the dash
pot 105 from again engaging this contact
until a predetermined period of time has
elapsed.” This is to permit the motor 22 to
coast before the current is re-applied to the
motor in a reverse direction, for if the cur-
rent were immediately reversed, it would
cause injury to the motor and to the coiling
machine. When the contacting member 102
again engages the contact 103 upon the re-
opening of the circuit through the solenoid
100 and the functioning of the dash pot
108, current will flow through a circuif
which may be traced as follows: from the
main 72, through the contact member 111,
the contact 114, the contact 103, the contact-
ing member 102, the contact 85, the winding
91, the contact 122, the contacting member
123, and through the contact 121 to the main
74." The winding 91 is then energized to
close the contacts 92, 93, and 94, and to open
the contact 95. The three-phase current is
then applied to the motor 22 as follows:
through the main 72, the conductor 130, the
contact 93 and the conductor 136 to the sec-
ond terminal of the motor; through the
main 78, the conductor 181, the contact 92
and the conductor 137 to the first terminal
of the motor ; through the main 74, the con-
ductor 132, the contact 94, and the conductor
185 to the third terminal of the motor. The

- current thus applied to the motor 22 first

40

i
w

applies a braking effort to the armature
thereof and then tends to reverse the motor.
‘When the motor 22 actually reverses, the
contacting member 123 is disengaged from
the contacts 121 and 122 and the winding
of the solenoid 67 and the winding 91 ave
de-energized. When the winding 91 is de-
energized the contacts 92, 93, and 94 open
and the contact 95 closes to bring the motor
29 to a full stop. When the winding oi
the solenoid 67 is de-energized, the core 69
is withdrawn from the path of the bar 60

_and the valve 48 may be opened to actuate

0

69

the above described mechanism which strips
the coiled rod from the pins 31 and 32.

The switches 85 and 95 form what may be
called an electrical interlock between the
contacts 82,.83, and 84 on the one hand and
contacts 92, 98, and 94, on the other hand;
that is, they function to prevent both seis
of contacts from being closed at the same
time, which would result in a short circuit
from main 72 through contacts 82, contacts
92, lead 131, and back to main 73. Suchi
short circuit is prevented by the fact that

‘contacts 82, 83, and 84 can be retained in

closed position only so long as contacts
95 are closed to maintain the circuit through
winding 81, and contacts 95 can remain

closed only so long as contacts 92, 93, and 94,
are opened.

What is claimed is:

1. In a system for controlling a coiling
mechanism operatively connected with an
electric motor, means for applying an elec-
tric current to the motor to cause the rota-
tion thereof in one direction, means for dis-
connecting the supply of current from the
motor, and means operating a predetermined
period of time thereafter for reapplying the
current to the motor to produce a braking
torque sufficient to arrest the rotation of the
motor.

2. In a system for controlling a coiling
mechanism operatively connected with an
electric motor, means for applying an elec-
tric current to the motor to cause the rota-
tion thereof in one direction, means for dis-
connecting the supply of current from the
motor, means operating a predebermined
period of time thereatter for re-applying the
current to the motor to produce a torque in a
reverse dirvection, and means for disconnect-
ing the last applied current when the initial
rotation of the motor has been cvercome.

3. In a system for controlling a coiling
mechanism operatively connected with an
electric moter, means for applying an elec-
tric current o the motor to cause the rota-
tion thereof in one direction, means for dis-

connecting the supply of current from the.

motor, and means controlled by the electric
current for re-applying the clectric current
to the motor to cause the motor to experience
a braking torque sufficient to arvest the vo-
tation thereof.

4. In-a system for controlling a coiling
mechanism operatively connected with an
electric motor, means for applying an elec-
tric current to the motor to cause the rota-
tion therecf in one direction, means for dis-
connecting the supply of current from the
motor, means controlled by the electric cur-
rent for re-applying the electric current to
the motor to cause the moter to experience a
torque in a veverse direction and arrest the
rotation thereof, and means controlled by
the motor for disconnecting the second men-
tioned supply of current from the motor.

5. In a system for controliing a coiling
mechanism including an associated coil strip-
ping means operatively connected with an

electric motor, means for applying current

==

to the motor to cause the rotation thereof in
one direction, means for disconnecting the
supply of current from the motor, means for
re-applying the current to the motor to pro-
duce a braking torque, means for actuating
the stripping means, and means controlled
by the electric current for preventing the
actuation of the stripping means while the
coiling mechanism is operated.

6. The combination with means for coil-
ing an element, of an electric motor for driv-

3.
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';bikng‘_the coiling means, means for applying
a'magnetic field in one direction to causc the:

. motor to rotate in a predetermined direc-

10
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tion, means for discontinuing the magnetic

. field of the motar, means for re-applying the
magnetic field ‘of the motor in a reverse di-

rection when a predetermined period of time
has elapsed ‘after the last mentioned means

"has been actuated and means for disconnect-

ing the supply of current to the motor when
the motor starts to rotate in the reverse di-

7. In a control system for a coiling mech-
anism having a coil stripping means associ-

ated therewith, driving means comnected to

. the coiling mechanism, means for rendering

the driving means inoperative, means for

- applying a braking torque to the coiling

mechanism, and means preventing the op-
eration of the stripping means while the
coiling mechanism is in motion.

~ 8. In a control system for a coiling mech-
anism having a coil stripping means asso-
ciated - therewith, a driving member for
ctuating the coiling mechanism, means for
actuating the driving member. means for

- arresting the movement of the driving mem-

-oer and of the coiling mechanism, and means

preventing operation of the stripping means
while the coiling mechanism is in motion.

9. In a control system for a rotary coiling
mechanism having a coil stripping means
associated therewith, a driving member con-
aected to the coiling’ mechamism to. actuate
the same, means for actuating the driving
member, means for rendering said last men-
tioned means inoperative, means for arrest-

ing the movement of -the driving: member

and of the coiling mechanism, and means

- for preventing operation of the stripping

means while the coiling mechanism is rotat-
ing ’ I : P

stripping mechanism, means for operating

the coiling mechanism to coil an element,

and means controlled by the operating means

for_the coiling mechanism to prevent the
- operation of the stripping mechanism while

the coiling mechanism is operating.

11. In a control system for a rotary coil-.

10. In a control system for a coiling mech-.
-anism having a coil stripping means asso-
. ciated therewith, means for operating the

1,764,636

anism having associated therewith means

for elevating the coiled material to permit

1t to be removed from the coiling mechanism,
a motor connected to the coiling mechanism
to drive the same; means for controlling the
energization of the motor, means for braking
the motor to thereby decelerate the coiling
mechanism, and means normally operative
to lock the elevating means in 1noperati
position, said locking means being rendere
inoperative upon stopping of the motor. .
13. In a control system %or a coiling mech-
anism having associated therewith means
for elevating the coiled material to permit it
to be removed from the coiling mechanism,
a motor connected to the coiling mechanism
to-drive the same, means for controlling the
energization of the motor, braking means
tending to reverse the direction of rotation
of the motor and operative to decelerate the
coiling. mechanism, and a locking member
adapted to prevent operation of the elevating
means, said locking member bei ~arrang§§

to be- moved into operative position by the -

closing of the motor circuit and to be moved
to inoperative position after said braking
nieans becomes operative, '

In witness whereof, I hereunto subscribe
my name this 19th ‘day of December, A. D.

- CLARENCE FRANCIS LINKENHELD.

. 1924, '
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ing mechanism having associated therewith

means for elevating the coiled material to

- permit it to be removed from the coiling
- mechanism, a motor conneeted to the coiling
-mechanism to drive the same, means for

- energizing -and - de-energizing . the motor,

means for applying a braking torque to the

- motor to thereby decelerate the coiling mech-

anism, and means operative during rotation -
~of the motor to prevent the operation of the
_ stripping means . while the coiling  mecha- .. -
‘ “ nism is rotating. © - ey :

-12. In.a control system for aomlmg mech-
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