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9 Claims.

Our invention relates to an improved control
circuit adapted for use to control the motors em-~
ployed to operate railway track switches.

It is customary: to employ a polarized relay to
control the motor for operating a track switch
and to supply energy of one polarity or the other
to this relay over a control circuit to cause the
relay to control the motor to move the switch
to one or the other of its positions. In order to
prevent storage of switch control it has hereto-
fore been proposed to have associated with the
switch control relay a stick repeater relay which
when released interrupts the circuit of the switch
motor, while the circuit of this. stick repeater
relay is controlled in such manner that the relay
when energized becomes deenergized on operation
of the switch overload relay or on operation.of
the dual selector lever to condition the switch for
hand operation. The pick-up circuit for the stick
repeater relay is arranged so as to be established
only on a change in energization of the control
circuit subsequent to release of the overload relay
or restoration of the dual selector lever to its
normal position.

‘In the systems of this type heretofore known
the stick repeater relay has been provided with
contacts included in the switch motor circuit.
This has necessitated placing the stick repeater
relay adjacent the switch motor since, if the relay
is located some distance from the motor, the
voltage drop due to the length of the wires lead-
ing from the motor to the relay will be excessive.

The equipment boxes associated with track
switches are relatively small and it is desirable
that the motor control system be arranged so
that the stick repeater relay does not control the
switch motor circuit directly, but does so through
the switch control relay so that the stick repeater
relay need not be located adjacent the switch
motor, but may be located some distance there-
from and therefore need not be located in the
equipment box at the switch.

It is an object of our invention to provide an
improved control system of the type described. -

Other objects of the invention and features of
novelty will be apparent from the following de-
scription taken in connection with the accom-
panying drawing.

‘We shall describe one form of improved switch
control system embodying our invention, and
shall then point out the novel features thereof in
claims.

In the drawing the single figure is a dlagram
illustrating one preferred embodiment of our in-
vention,
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Referring to the drawing, the reference char-
acter W designates -a railway switch which is
operated by the well known dual selector type of
mechanism. In the form here shown diagram-
matically this mechanism includes a dual selector
lever S which operates a link 3. When the lever
S is in its normal position, as shown.in the draw-
ing, link 3 connects the switch W with the motor
M, while when the lever S is in its reverse posi-
tion, link 3 disconnects the switch from the motor
and connects the switch with the hand throw
lever H. The lever S also controls contacts 4 and
5 in such manner that these contacts are closed
when and only when thelever S is in its normal
position, and are open when the lever S is in its
reverse position. The contact 5 is included in the
circuit of the switch motor M so that the motor
can be operated only when the dual selector lever
S is in its normal position. .

The motor M is controlled by a polarlzed switch
control relay WR in the manner well known in
the art, that is, the:motor is energized in one
direction or the other to cause switch W to move
to a .corresponding position in accordance with
the direction of energization of the relay WR.

The polarized switch control relay WR is con-
trolled by energy supplied over a.control circuit
consisting - of control wires T and 8, while the
polarity of .the energy supplied over these wires
is governed by a switch. control lever L which is
movable between a normal and a reverse position.

The supply of energy from the control wires 7
and 8 to the winding of relay WR is controlled
by the stick repeater or auxiliary relay WLPS, the
overload relay OR, lock relay LR, neutral relay
LC, and slow releasing relay LCRP as heremafter
explamed in detail.

The switch control lever L may be located at a
point remote from the switch W, as for example
in an interlocking tower, while the balance of the
equipment may be located in the vicinity of the
switch. As pointed out below, only the overload
relay OR and the switch control relay WR need
be located in the equipment box adjacent the
switeh as these are the only relays included in the
switch motor circuit.. .

The lock relay LR may be governed in any man-
ner well known in the art by traffic conditions in
the vicinity of the switch W so as to be picked
up when and only when it is-safe for the sw1tch

. to be moved.

.The overload relay OR is here shown as ha.v-
ing a winding controlled by the current in the cir-
cuit of the switch motor, 'This winding is con-
nected .in series with the motor circuit while a
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thermal resistor 10 is connected in multiple with
the winding of the overload relay. Under nor-
mal conditions the major portion of the current
taken by the switch motor flows through the re-
sistor -10., When the switch is obstructed, the
motor-M draws increased current which heats
up the resistor 13 and increases its resistance.
This increased resistance of the resistor 10 causes
more current to flow in the winding of the relay
OR so that the contact of this relay becomes
picked up.
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The equipment is shown in the condition which

it assumes when the switch control lever L is in
its normal position, the lock relay LR is picked
up and the switch W is in its normal position.
As the lever N is in its normal position, termi-
nal B of a source of direct current is connected

to control wire 1, while terminal C of the source -

is connected to control wire 8 so that. energy
of normal polarity is supplied over the control
wires. - At this time the winding of relay WR is
energized by current supphed from the control
wires T and 8 over the circuit which is traced
from wire 1 through front contact 12 of relay

LR, front contact 14 of relay WLPS, front con--

tact 15 of relay LC, winding of relay WR, and
front-contact 16 of relay LR to wire 8.
- As the winding of relay WR is energized by
current of normal polarity, the neutral contacts
i8 of the relay are picked up, while the polar
contacts 19-and 20 of the relay occupy their left-
hand or normal positions as shown. At this time
the switch. W is in its normal position so that
switch operated contact 2/ is out of engagement
with contact 22 and interrupts the circuit of the
motor M.

The stick repeater relay WLPS is energized by
current supplied over the circuit which is traced
from terminal B of a local source of current

through front contact 23 of relay WLPS, wind-.

ing of relay WLPS, wire 24, back contact 25 of
overload relay OR, and contact 4 of the dual se-
lector mechanism to terminal C.

The relay LC is energized from the control
wires as is obvious, while the relay LCRP is en-
ergized over the circuit which is traced from ter-
minal B of g local source of current through front
contact 21 of relay LC, front contact 28 of relay
LR, and winding of relay LCRP to terminal C.
The relays 1.C.and LCRP are slow in releasing
and these relays are selected so that the relay
LC is somewhat slower in releasing than the re-
lay LCRP.

If the operator W1shes to reverse the switch, he
may .do so by moving the switch control lever L
from its normal to its reverse position to there-
by change the energy supplied to the. control
wires from normal to reverse polarity. On this
change in polarity of the energy supplied to the
control wires and to the winding of relay WR,
the polar contacts 19 and 20 of relay WR are
shifted to their right-hand or reverse positions
and establish the circuit to energize the motor
to cause it to move the switch W to its reverse
position. . This circuit is traced from terminal B
of 1 local source of direct current through front
contacts 18 of relay WR, reverse polar contact
19, wire 30, resistor 10 and winding of overload
relay OR in multiple, armature of motor M, re-
verse polar contact 20  of relay WR, switch ma-
chine contacts 32 and 21, motor field winding F,
and contact 5 of the dual selector mechanism
to terminal C of the source.

‘When the switch W completes its movement to
its reverse position, contact 21 moves out of en-

15

20

25

30

35

40

45

50

60

65

70

(£

2,312,088

gagement with the ¢ontact 32 and interrupts the
circuit of the motor M.

The operation of the system on movement of
the switch from its reverse to its normal position -
is substantially the same as from its normal to its .
reverse position and will not be traced in detail.

The lock relay LR when released prevents the

supply of energy to the w1nd1ng of relay WR so
that contacts I8 of this relay release and inter-
rupt the circuit of the switch motor to thereby
prevent movement of the switch.
" 'The system provided by this invention is ar-
ranged so that on occurrence of an overload, or
on movement of the dual selector lever S to the
position to condition the switch for hand opera-
tion, the relay WLPS releases and interrupts the
circuit of the relay WR, as well as its own stick.
circuit, and can thereafter be energized only if
the lever L is moved so that relay LC releases.

Cn occurrence of an overload the contact 25
of relay OR picks up and interrupts the circuit
of the relay WLPS, wh11e on movement of the
dual selector lever S to the ha d throw posmon_

closing of contact 25 of relay OR or of contact
4 of the dual selector mechamsm the relay WLPS
does not pick up but remains released- until 1ts
pick-up circuit is estabhshed -

As long as relay WLPS iz rcle_asgd, its contaet
14 interrupts the circuit of the relay WR so'that
contacts 18 of the relay WR are released and in-
terrupt the switch motor circuit so that-contact
25 of the overload relay OR, if picked up, be-
comes released.

In order to establish the pick- up clrculf for the
relay - WLPS the -operator must manipulate the
switch control lever L. so as to interrupi or re-
verse the supply of energy to the line .wires 1
and 8. Ags a result of this manipulation of-the
lever L, the contacts of relay LC release -and
pick up again. - On release of relay LC -its con-
tact 21 interrupts the circuit of the relay LCRE,
but because of thé slow releasing characteristics
of relay LCRP the contacts of this relay remain
picked up for a period subsequent to the release
of relay L.C. Accordingly, while the contacts of
relay LC are in their released position the pick-
up circuit of relay WLPS is complete and is traced
from. terminal B through front contact. 33 ‘of
relay LCRP, front contact 34 of relay LR, and
back contact 35 of relay LC to one terminal of
the winding of relay WLPS, while the other
terminal of the winding of relay WLPS is con-
nected to terminal C through wire 24 and con-
tacts 25 and 4, assuming these contacts to. be
closed.

Although this circuit is interrupted -as soon
as the contact 35 of relay LC picks up, the energy
supplied over the circuit while the contact 38 of
relay LC is in its released position is effective
to pick up the relay WLPS, while on  picking up
of the contacts of relay WLPS its contact 23
establishes the stick cireuit to maintain:the re-
lay picked up after interruption of its- pick-up
circuit.. When the contacts: of ‘relay WLPS are
picked up, contact 14 establishes the eircuit: of
the winding of relay WR. so that the operator
has complete control of the switch and may mave
it to either position. In~ addition; on picking
up of the contacts of relay LC its contact 21
completes the circuit of relay LCRP so that the
contacts of thlS relay are picked up.

The system provided by this 1nvent1on 1s ar-
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ranged so that release of the lock relay LR will
not establish the pick-up circuit for this relay.

On release of the contacts of the lock relay
LR its contacts 12 and 16 interrupt the circuit
of control wires 7 and 8 so that relay LC releases,
while contact 28 interrupts the circuit of relay
LCRP so that it releases, and contact 34 of relay
LR interrupts the pick-up circuit of relay WLPS
to prevent establishment of this circuit as long
as the lock relay is released. On subsequent
picking up of the contacts of relay LR the pick-
up circuit of relay WLPS is not complete as con-
tact 38 of relay LCRP is released.

On picking up of the contacts of the lock re-
lay LR energy is again supplied to the relay LC
and contact 35 of this relay picks up and inter-
rupts the pick-up circuit of relay WLPS so that
this circuit is not established on picking up of
the contact 33 of relay LCRP.

It will be seen, therefore, that the pick-up cir-
cuit of relay WLPS is maintained interrupted at
all times during the release of relay LR.

This system is also arranged so that the pick-
up circuit of the relay WLPS will not be estab-
lished if the lock relay LR releases momentarily.

On release of the lock relay LR its contacts
12 and 16 interrupt the circuit of the relay LC,
while its contact 28 interrupts the circuit of the
relay LCRP. The relays LC and LCRP both
release, but as stated above these relays ~re se-
lected so that when they are deenergized simul-
taneously, relay LC does not release until after
relay LCRP releases. Accordingly, contact 3%
of relay LC does not become closed until after
contact 33 of relay LCRP releases so thas even
if the contacts of relay LR pick up promptly after
their release, the pick-up circuit of relay WLPS
will not be established as it will be interrupted
either by contact 35, which has not becnine re-
leased, or by contact 33, which has already re-
leased.

As the pick-up circuit for the relay WLPS
cannot be established by release of the leck re-
lay LR, the relay WLPS, if released, will not be
energized by release of the lock relay, but will
remain deenergized until the control lever L is
moved. This prevents storagé of switch control
and prevents unintended movement of the switch
after restoration of the dual selector lever S to
the motor operating position if the position of
the switch control lever L is changed while the
dual selector lever S is in the hand throw posi-
tion.

It will be seen also that the stick repeater re-
lay WLPS controls the circuit of the switch mo-
tor M through the relay WR instead of directly
by its own contacts. As the current for the
switch motor is not supplied through contacts
of the relay WLPS, the relay WLPS need not
be located adjacent the switch but may be lo-
cated at any convenient point.

Although we have herein shown and described
only one form of switch control circuit embody-
ing our invention, it is understood that various
changes and modifications may be made therein
within the scope of the appended claims without
departing from the spirit and scope of our in-
vention.

Having thus described our invention, what we
claim is:

1. In combination, a railway track switch mov-
able between a normal and a reverse position, a
motor for moving said switch, a lever having a
first position in which it conditions the switch
to be moved by the motor and a second position
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in which it conditions the switch for manual
operation, a polarized relay, a motor operating
circuit including normal and reverse polar ‘con-
tacts as well as front neutral contacts of said
polar relay, a pair of control wires, means for
supplying energy of normal or reverse polarity
to said control wires, a heutral relay energized
from said control wires, an auxiliary relay, a
pick-up circuit for said auxiliary relay including
a back contact of said neutral relay, a stick cir-
cuit for said auxiliary relay including its own
front contact and a contact closed only when
said lever is in its first position, and means in-
cluding a front contact of said auxiliary relay
for energizing said polar relay from said control
wires. o

2. In combination, a railway track switch mov-
able between a normal and a reverse position,’a
motor for moving said switch, a lever having a
first position in which it conditions the switch to
be moved by the motor and a second position in
which it conditions the switch for manual oper-
ation, a polarized relay, a motor operating cir-
cuit including normal and reverse polar contacts

-as well as front neutral contacts of said polar

relay, a pair of control wires, means for supply-
ing energy of normal or reverse polarity to said
control wires, a neutral relay energized from said
control wires, an overload relay having a con-
tact which becomes picked up on abnormal cur-
rent flow in said motor operating circuit, an
auxiliary relay, a pick-up circuit for said auxil-
iary relay including a back contact of said neu-
tral relay, a stick circuit for said auxiliary relay
including its own front contact, a back contact
of said overload relay, and a contact closed only
when said lever is in its first position, and
means including a front contact of said auxiliary
relay for energizing said polar relay from said
control wires.

3. In combination, a railway track switch mov-
able between a normal and a reverse position, a
motor for moving said switeh, a lever having a
first position in which it conditions the switch
to be moved by the motor and a second position
in which it conditions the switch for manual op-
eration, a polarized relay, a motor operating cir-
cuit including normal and reverse polar con-
tacts as well as front neutral contacts of said
polar relay, a pair of control wires, means for
supplying energy of normal or reverse polarity to
said control wires, a neutral relay energized from
said control wires, a lock relay governed by traf-
fic conditions in the vicinity of said switch, said
lock relay being picked up only when movement
of the switch is permitted, said lock relay being
effective when released to interrupt the supply
of energy over the control wires, an auxiliary
relay, a pick-up circuit for said auxiliary relay
including a back contact of said neutrzal relay
and a front contact of said lock relay, a stick
circuit for said auxiliary relay including its own
front contact and a contact closed only when
said lever is in its first position, and means in-
cluding a front contact of said auxiliary relay
for energizing said polar relay from said control
wires. :

4, In combination, a railway track switch mov-
able between a normal and a reverse position,
a motor for moving said switch, a lever having
a, first position in which it conditions the switch
to be moved by the motor and a second position
in which it conditions the switch for manual op-
eration, a polarized relay, a motor operating cir-
cuit including normal and reverse polar contacts
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as well as front neutral contacts of said polar-

relay, a pair of control wires, means for supply-
ing energy of normal or reverse polarity to said
control wires, a neutral relay energized from said

control wires, an overload relay having a contact

which becomes picked up on abnormal current
flow in said motor operating circuit, a lock relay
governed by trafiic condifions in the vicinity of
said switch, said lock relay being picked up ‘only
when movement of the switch is permitted, said
lock relay being effective when released to inter-
rupt the supply of energy over the control wires,
an auxiliary relay, a pick-up circuit for said
auxiliary relay including a back contact of said

neutral relay and a front contact of said lock

relay, a stick circuit for said auxiliary relay in-
cluding its own front contact, a back contact of
said overload relay and a contact closed only

when said lever is in its first position, and means .

including a front contact of said auxiliary relay
for- energizing said polar relay from said control
wires.

5. In combiration, a railway track switch
movable between a normal and a reverse posi-
tion, a motor for moving said switeh, a polarized
relay, a motor operating circuit including normal
and reverse polar contacts as well as front neu-
tral contacts of said polar velay, a pair ¢f con~
trol wires, means for supnlying energy of normal
or reverse polarity to said control wires, a neu-
tral relay energized from said control wires, a
lock relay governed by trafiic conditions in the

vicinity' of sald switch, said lock relay being

picked up only when movement of the switch is
permitted, said lock relay being effective when re-
leased to- interrupt the supply of energy over
the contrel wires, an.overload velay having a
contact which becomes picked up on abncrmal
current flow in said motor operating cireuit,
an auxiliary relay, a pick-up circuit for said aux-
iliary relay including a back contact of the neu-
tral relay and a front contact of the lock relay,
a stick circuit for said auxiliary relay including
its own front confact and a back contact of said
overload relay, and means including a front con-
tact of said auxiliary relay for energizing said
polar relay from said control wires.

6. In combination, a railway track switch mov-
able between a normal and a reverse pesition, a
motor for moving said switch, a lever having a
first position in which it conditions the switch
to be moved by the motor and a second pesition
in which it conditions the switch for manual

operation; a polarized relay, a motor operating

circuit including normal and reverse polar con-
tacts as well as front neutral contacts of said
polar relay, a pair of control wires, means for
supplying energy of normal or reverse polarity
to said control wires, a neutral relay energized
from said control wires, a lock relay governed
by trafiic conditions in the vicinity of said switch,
said lock relay being picked up only when move-
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ment of the switch is permitted and being ef-
fective when released to interrupt the supply of
energy over said control wires, a slow release-
relay energized by current supplied over a circuit
including front contacts of said neutral and lock
relays, an auxiliary relay, a pick-up circuit for
said auxiliary relay including front contacts of
said slow release relay and of said lock relay-and
a back contact of said neutral relay, a stick cir-
cuit for said auxiliary relay including its own
front contact and a contact closed only when
said lever is in its first position, and means in-
cluding a front contact of said auxiliary relay
for energizing said polar relay from said control
wires.

7. In combination,. g railway track switch mov-
able hetween a normal and a reverse position,
a motor for moving said switch, a lever having
a first position in which it conditions the switch
to be moved by the motor and a second position
in which it conditions the switch for manual
operation, a polarized relay, a motor operating
circuit including normal and reverse polar con-
tacts as well.as front neutral contacts of said
polar relay, a-.pair of control wires, means- for
supplying energy of normal or reverse polarity
to said control wires, a neutral relay energized

~ frem said control wires, a lock relay governed by

trafiic conditions in the vicinity of said switch,
said lock relay being picked up only when ‘move-
ment of the switch is permitted and being . ef-
fective when released to interrupt the supply
of energy over said control wires; a slow release
relay energized by current supplied over a cir-
cuit including front contacts of said neutral and
lock relays, an overload relay having a contact
which becomes opened on abnormal current flow
in said motor operating circuit, an: auxiliary re-
lay, a pick-up circuit for said auxiliary relay in-
cluding a back contact of the neutral relay and
front contacts of the lock and slow releasing re-
lays, a stick circuit for said auxiliary relay in-
cluding its own front contact, the overload re-
lay contact and a contact closed only when: said
lever is in its first position, and. means: in¢lud-
ing a frout contact of said auxiliary. relay for
energizing said. polar relay from said  control
wires.

S. A switch control system as described: in
claim 6 and in which the neutral relay is slower
in releasing than the slow release relay to there-
by prevent establishment -of the pick-up circuit
for the auxiliary relay on momentary release
of the lock relay.

9. A switch control system: as described in.
claim 7 and in which the neutral: relay is slower
in releasing than the slow release ielay to-thereby
prevent establishment of the pick-up ecircuit
for the auxiliary relay on’ momentary release of
the lock relay. ‘

CLAUDE M.. HINES,
NORMAN. F. AGNEW.



