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My invention relates to railway SWitch. Con 
trolling apparatus and particularly to apparatus 
for the protection of a railway switch motor 
against overload. 
In United States Patent No. 2,124,601, issued 

July 26, 1938, to Norman F. Agnew and Claude 
M. Hines there are shown SWitch control systems 
employing an overload relay having a pick-up 
winding which is energized in series with the 
circuit of the Switch motor, and having a hold 
ing winding which when the relay contacts are 
picked up is energized from the control circuit 
Over which energy is Supplied to the SWitch 
control relay. 

In the systems shown in the above identified 
patent the motor is operated by energy supplied 
from a direct current source, and the Systems 
are arranged so that the directions of flow of 
current through the pick-up and holding Wind 
ings of the overload relay are in correspondence 
regardless of the direction in which the Switch 
is being moved, and accordingly the forces ex 
erted by these Windings on the relay armature 
Supplement each other. 

In Some situations it is desirable to operate 
a SWitch motor from a source of alternating 
current and to employ the overload relay which 
has been developed for use in connection with 
notors Operated by direct current. 

It is an object of this invention to provide 
SWitch control systems in which the Switch motor 
is operated by energy Supplied from a source of 
alternating current, the systems being arranged 
So that an overload relay of standard design may 
be employed to protect the Switch motor. 
A further object of the invention is to provide 

a System of the type described which is arranged 
So that the overload relay contacts when picked 
up are Certain to release on a change in the 
polarity of the energy Supplied to the control 
Wires. 
In practicing my invention I provide an over 

load relay governing the control circuit of the 
relay Which controls the Switch motor circuit, 
the overload relay having a pick-up winding 
which is energized in multiple with a thermal re 
sistance element which is included in series 
With the circuit over which energy is supplied 
from a Source of alternating current to the switch 
motor, while a rectifier is provided to rectify the 
energy supplied to the overload relay pick-up 
winding. In addition, I provide means governed 
by a polar contact of the SWitch control relay 
for supplying energy from the control circuit 
for the Switch control relay to the holding wind 
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ing of the Overload relay, this means being ar 
ranged so that the energy supplied to the over 
load relay holding winding aways flows in the 
same direction so that the relay pick-up and 
holding Windings assist each other, While this 
means is also arranged so that energy is supplied 
to the overload relay holding winding only when 
the polarity of the energy Supplied to the con 
trol circuit corresponds With the position of the 
polar contacts of the SWitch control relay So that 
On a change in the polarity of the energy Sup 
plied to the control circuit when the overload 
relay contacts are picked up the supply of energy 
to the overload relay holding winding will be cut 
off and the Overload relay contacts will be cer 
tain to release. 
Other objects of the invention and features 

of novelty Will be apparent from the following 
description taken in connection with the accom 
panying drawing. 

I shall describe two forms of switch control 
Systems embodying my invention, and shall then 
point out the novel features thereof in claims. 

In the drawing Fig. 1 is a diagram showing one 
form of Switch control system embodying my in 
Vention, and 

Fig. 2 is a diagram showing another form of 
Switch control System also embodying my inven 
tion. 

Similar reference characters refer to similar 
parts in each of the two views. 

Referring to Fig. 1 of the drawing, there is 
shown therein a track switch W which is moved 
between a normal and a reverse position by 
means of an electric motor M. The motor drives 
the Switch through suitable mechanism, not 
ShOWn. 
The motor has associated therewith a polarized 

Switch control relay WR, an overload relay OR, 
and rectifiers RA and R.B. The winding of the 
relay WR is normally energized from control 
wires 2 and 4, while means is provided for sup 
plying energy of one polarity or the other to these 
control Wires. As shown, this means comprises a 
lever I, which is movable between a normal and 
a reverse position and operates contacts 5 and 
f6 which are connected to the terminals of a 
Source of direct current. The terminais of this 
Source are designated -- and - in the drawing. 
The energy for operating the motor M is sup 

plied from a suitable source of alternating cur 
rent, the terminals of which are designated BX 
and CX in the drawing. - 

In the System shown in Fig. 1 the motor M is 
of a type which is designed to operate on direct 



current, and the energy supplied to the motor is 
rectified by the rectifier R.A. 
The equipment is shown in the condition which 

it assumes when the switch W and the control 
lever L are in their normal positions, and the 
contacts of the overload OR are released. 
AS the Control lever I is in its normal position, 

contacts 5 and 6 cause energy of normal po 
larity to be supplied to the control wires 2 and 
4. The control wire 2 is connected directly to 
one terminal of the Winding of relay WR, while 
the wire 4 is connected through back contact 7 
of relay OR to the other terminal of the wind 
ing of relay WR, Accordingly, the relay WR is 
energized with current of normal polarity and its 
neutral contact 20 is picked up, while its polar 
Contacts occupy their normal or left-hand posi 
tions as shown. . . . 
AS the SWitch. W is in its normal position, con 

tact 22 is out of engagement with contact 23 and 
interrupts the Supply of energy from the alter 
nating current source through the rectifier RA 
to the motor M. The contact 22 is operated in 
accordance With movement of the Switch and is 
arranged so that it engages contact 23 in all posi 
tione of the switch except the normal position 
thereof, and so that it engages a contact 24 in all 
positions of the switch except the reverse posi 
tion thereof. 

If the Operator desires to move the switch W 
to its reverse position, he may do so by moving 
the control lever L to its reverse position. On 
this movement of lever L. contacts 5 and 6 cause 
energy of reverse polarity to be supplied to con 
trol Wires 2 and 4, and thus to relay WR, so 
that the neutral contact 20 of this relay is picked 
up while the polar contacts of this relay shift to 
their right-hand or reverse positions and estab 
lish the circuit to Supply energy to the motor 
MI to Cause it to move the switch to its reverse 
position. 
The circuit for supplying energy to the motor 

M. at this time is traced from terminal BX of the 
Source of alternating current through switch 
Operated contacts 22 and 24. reverse polar con 
tact 25 of relay WR, and thermal resistance 26 
to one input terminal of the rectifier RA, while 
terminal CX of the source is connected through 
front neutral contact 20 of relay WR to the other 
input terminal of the rectifier R.A. At this time 
the positive output terminal of the rectifier RA 
is connected through reverse polar contact 28 
of relay WR to one brush of the motor armature 
30, while the other brush of the armature is con 
nected through reverse polar contact 3 f of relay 
WR, to one terminal of the motor field winding 
32, the other terminal of which is connected to 
the negative output terminal of the rectifier RA 
The motor armature and its field winding are 
energized in series and the various parts are ar 
ranged so that the motor Operates to move the 
switch W to its reverse position. 
When the Switch completes is movement to its 

reverse position, contact 22, is moved out of en 
gagement with contact 24 to interrupt the circuit 
traced above for supplying energy to the motor M 
and the motor, ceases to operate. 
When the switch is in its reverse position, the 

operator may move the switch to its normal posi 
tion by moving the control lever I, to its normal 
position. On this movement of the lever con 
tacts 5 and 6 cause energy of normal polarity 
to the control wires 2 and 14, and thus to relay 
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the polar contacts of the relay are shifted to 
their left-hand or normal positions and estab 
lish the circuit to Supply energy to the motor M 
to cause it to move the Switch to its normal posi 
tion. 
When the switch operated contact, 22 is in en 

gagement with contact 23 and the polar contacts 
of relay WR are in their normal positions, ter 
nina BX of the Source of alternating current is 
COInnected through SWitch Operated contacts 22 
and 23, normal polar contact 25 of relay WR, 
and thernal resistance unit 26 to one input ter 
minal of the rectifier RA, while terminal CX of 
the Source is connected through front neutral 
Contact 29 of relay WR to the other input ter 
minal of the rectifier R.A. At this time energy 
is Supplied from the positive output terminal of 
the rectifier RA through normal polar contact 3 
of relay WR to one brush of the motor arma 
ture, through the armature, normal polar con 
tact 28 of relay WR to one terminal of the motor 
field Winding, and through this winding to the 
negative output terminal of the rectifier R.A. Ac 
cordingly, the motor armature and field winding 
are energized in series, while the various parts 
are arranged So that the motor operates to move 
the SWitch to its normal position. 
When the switch completes its movement to 

its normal position, contact 22 is moved out of 
engagement With contact 23 and interrupts the 
circuit traced about for supplying energy to the 
motor and the motor thereupon ceases to op 
erate. 
The thernal resistance 26 which is included in 

Series With the circuit for supplying energy to 
the SWitch motor has a positive thermal coeffi 
cient of resistance, that is, the resistance of the 
unit increases as the temperature of the mate 
rial of which it is constructed increases. 
One input terminal of the rectifier RB is con 

nected to one terminal of resistance 26, while the 
other input terminal of the rectifier RB is con 
nected to the other terminal of the resistance 
unit 26 so that the rectifier RB is connected 
across the resistance 26. 
The positive output terminal of the rectifier 

RB is Connected by Wire 33 to the left-hand ter 
minal of the pick-up winding 34 of the overload 
relay OR, while the negative output terminal of 
the rectifier is connected by wire 35 to the right 
hand terminal of the winding 34. 
The overload relay OR has, in addition, a 

holding Winding 37, and means are provided to 
shunt this winding when the relay contacts are 
released and to energize the winding from the 
control wires 2 and 4 when the overload relay 
contacts are picked up. 
The relay OR is equipped with contacts of the 

make-before-break type, and as shown the right 
hand terminal of the holding winding 37 is con 
nected by Wire 38 to movable contact 39, while 
the contact 39, when released, engages stationary 
contact 40 which is connected by wire 4 to the 
left-hand terminal of the winding 37. Accord 
ingly, as long as the contacts of relay OR are 
released, the holding winding 37 of the relay is 
Short circuited by the circuit controlled by con 
tacts 39 and 40. As the winding 37 is short cir. 
cuited when the relay contacts are released, the 
relay contacts are rendered slow in picking up 
and the Overload relay will not respond to mo 
Stary Surges in the current in the motor cir 
C. 

... The control wire 2 is connected through rec 
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tifier K. and resistance 44 to the left-hand ter 
minal of the Winding 3, while the control Wire 
4 is connected through rectifier K2 and resist 

ance 44 to this terminal of the winding 37. The 
rectifiers K? and K2 are each poled to permit 
energy to flow from the aSSociated. Control Wire 
to the Winding 37 and to prevent flow of energy 
in the opposite direction. 
As hereinafter explained, contact 45 of the 

relay OR, and polar contact 46 of the relay WR 
cooperate to establish connection from the right 
hand terminal of the Winding 37 of relay OR to 
one or the other of the control wires 2 and 4. 
AS explained above, the energy Supplied to the 

motor M is Supplied Over the circuit which in 
cludes in series therewith the resistor 26, while 
the input terminals of the rectifier RB are con 
nected acroSS the resistor 28. On the Supply 
of energy to the notor there is a voltage drop 
across the resistor 23 with the result that a por 
tion of the energy Supplied to the motor is Sup 
plied through the rectifier RB and the pick-up 
Winding 34 of the overload relay OR. As a re 
Sult of the Supply of energy to the motor M, 
the resistance 26 becomes heated and its resist 
ance increases So that there is a corresponding 
increase in the value of the Current Supplied 
through the pick-up Winding 34 of the relay OR. 
The Warious parts of the apparatus are ar 

ranged and proportioned So that under normal 
conditions most of the energy Supplied to the 
motor is supplied through the resistor 26, while 
the current supplied through the Winding 34 of 
relay OR is of too small value to pick up the 
relay contacts. Accordingly, the contacts of the 
relay OR, remain released and contact main 
tains the circuit for connecting the Winding of 
relay WR, across the control wires f2 and 4 
so that, the neutral contact 20 of relay WR re 
mains picked up and maintains the Supply of 
energy to the motor until the Switch completes 
its movement and causes contact 22 to interrupt 
the circuit of the SWitch motor. 
The various parts of the equipment are also 

arranged and proportioned so that if the motor 
M. draws current of unusually high value for an 
abnormally long period, as occurs when move 
ment of the switch is obstructed, the resistance 
26 will become heated to a temperature Such 
that its resistance increases to a degree effec 
tive to cause the current supplied through the 
winding 34 of relay OR to be great enough to 
pick up the relay contacts. 
On movement of the contacts of relay OR, to 

wards their picked-up position contact 45 en 
gages contact 39 to thereby establish a circuit 
to energize the winding 37 from the control Wires, 
while contact 45 moves contact 39 out of engage 
ment with the stationary contact 40 to interrupt 
the circuit short circuiting the Winding 3. 

If the switch is being moved to its normal posi 
tion at the time the overload condition occurs, 
the circuit for supplying energy to the Winding 
3 of relay OR, is traced from the positive ter 
minal of the source through contact f6, con 
trol wire 4, rectifier K2, and resistance 4 to 
the left-hand terminal of the Winding 37, 
through this winding, wire 38, contacts 39 and 
45, normal polar contact 43 of relay W.R., con 
trol wire 2, and contact 5 to the negative ter 
minal of the Source. 

If the switch is being moved to its reverse 
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curs, the circuit for supplying energy to the 
winding 3 of relay OR is traced from the posi 
tive terminal of the source through contact 16, 
control Wire 2, rectifier K, and resistance 44 
to the left-hand terminal of the Winding 37, 
through this Winding, wire 38, contacts 39 and 
45, reverse polar contact 46 of relay W.R., con 
trol Wire 4, and contact 5 to the negative ter 
minal of the Source. 

It will be seen, therefore, that on picking up 
of the contacts of the overload relay OR, a cir 
cuit is established to energize the holding wind 
ing of the relay from the control wires 2 and 
4, and that regardless of the polarity of the 
energy Supplied to the control wires at the time 
the Overload relay contacts pick up, the positive 
terminal of the source is connected to the left 
hand terminal of the winding 37 so that energy 
flows through this winding from its left-hand 
to its right-hand terminal. 
The pick-up winding 34 of the relay OR is 

Supplied With energy from the rectifier RB and 
the positive output terminal of this rectifier is 
connected to the left-hand terminal of the Wind 
ing 34 So that energy always flows through this 
Winding from its left-hand to its right-hand ter 
minal. 

Accordingly, the energy supplied to the pick 
up and holding windings of the overload relay 
OR always fioWs through these windings in the 
Same direction, and the energy supplied to the 
holding winding flows through this winding in 
the same direction as the energy which is sup 
plied to the pick-up winding of the relay. As a 
result, the energy supplied to the pick-up and 
holding Windings of this relay cause flux of the 
Same polarity to be developed in the relay core 
So that on picking up of the relay contacts, and 
resultant Supply of energy to the relay holding 
winding, the relay contacts are maintained 
picked up. 

In addition, on picking up of the contacts of 
relay OR its contact li interrupts the circuit 
of the Winding of relay WR so that neutral con 
tact 20 of relay WR releases and interrupts the 
Supply of energy to the motor. Release of con 
tact 20 also interrupts the supply of energy to 
the pick-up winding of the relay OR, but the 
contacts of this relay are maintained picked lip 
by the holding winding of the relay. 
The System provided by this invention is ar 

anged So that after an overload has occurred, 
the operator may regain control of the switch 
by moving the Switch control lever L to its other 
position. 

If the overload occurs when the switch is be 
ing moved to its normal position, the polar con 
tacts of the relay WR will be in their left-hand 
or normal positions, and as long as the control 
lever I remains in its normal position, the hold 
ing Winding of the relay OR is energized by cur 
Tent Supplied over the circuit which includes wire 
f4, rectifier K2, resistance 44, Winding 37, wire 
38, contacts 39 and 45 of relay OR, normal polar 
contact 46 of relay WR, and wire 2. 
On movement of the control lever L to its re 

Verse position the circuit traced above is inter 
rupted and the Supply of energy to the holding 
Winding of relay OR is cut off. At this time the 
positive terminal of the source is connected by 
contact 6 to control wire 2, and energy may 
flow from this Wire through rectifier Ki to the 
left-hand terminal of the winding 37 of relay OR, 
While wire 2 is connected to the other terminal 
of this Winding through normal polar contact 
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46 of relay WR and contacts 45 and 39 of relay 
OR. As contact 49 of relay WR is in its normal 
position, it interrupts the connection which it 
controls from Wire 4 to the right-hand termi 
nal of the Winding 37, while rectifier K2 prevents 
flow of energy from the left-hand terminal of 
the winding 3 to wire 4. Accordingly, 
movement of the control lever Li to its reverse 
position at a time when the polar contacts of 
relay WR are in their normal positions, the Sup 
ply of energy to the holding winding 37 of relay 
OR is cut off, and, after a short time interval, 
the contacts of this relay release and contact 
establishes the circuit of the relay WR so that 
energy of reversepolarity is supplied to the Wind 
ing of relay WR, and its neutral contact 20 picks 
up while its polar contacts shift to their reverse 
positions to establish the circuit to Supply energy 
to the notor M to cause it to move the SWitch 
to its reverse position. 
In addition, on release of the contacts of relay 

OR, contact 65 becomes disengaged from con 
tact 39 to interrupt the circuit for Supplying 
energy from the control wires f2 and f4 to the 
holding winding 37 of relay OR, While contact 39 
engages contact 40 to establish the circuit short 
circuiting the Winding 37. 

If the overload occurs when the SWitch is be 
ing moved to its reverse position, the polar con 
tacts of the relay W.R. Will be in their right-hand 
or reverse positions, and as long as the control 
lever L. remains in its reverse position, the hold 
ing winding 37 of the relay OR is energized over 
the circuit which includes Wire f2, rectifier K, 
resistance 46, winding 37, wire 38, contacts 39 
and 45 of relay OR, reverse polar contact 6 of 
relay WR, and wire 4. 
On movement of the control lever Li to its nor 

mal position the circuit traced above is inter 
rupted and the supply of energy to the holding 
Winding 3 of relay OR is cut off. At this time 
the positive terminal of the source is connected 
by contact 6 to wire A. Energy may flow from 
this Wire through rectifier K2 to the left-hand 
terminal of the winding 37, while Wire 4 is con 
nected to the other terminal of this winding 
through reverse polar contact 46 of relay WR, 
and contacts 45 and 39 of relay OR: As con 
tact 46 of relay WR is in its reverse position, it 
interrupts the connection controlled thereby 
from Wire 2 to the right-hand terminal of the 
winding 37, while rectifier Kf prevents flow of 
energy from the left-hand terminal of the Wind 
ing 3 to the Wire 2. 

Accordingly, on movement of the control lever 
L to its normal position at a time when the polar 
contacts of the relay WR are in their reverse 
positions the Supply of energy to the holding 
winding 37 of relay WR is cut off, and after a 
short time interval the contacts of this relay 
release and contact establishes the circuit of 
the relay WR so that energy of normal polarity 
is supplied from the control Wires to the wind 
ing of relay WR and the neutral contact 20 of 
this relay picks up, while the polar contacts 
of the relay shift to their normal positions to 
establish the circuit to supply energy to the mo 
tor M to cause it to move the SWitch to its normal 
position. 
In addition, on release of the contacts of relay 

OR, contact 45 is disengaged from contact 39 
to interrupt the circuit for supplying energy 
to the holding winding 37, while contact 39 en 
gages contact 40 to establish the circuit for short 
circuiting the winding 37. 
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From the foregoing it will be seen that this 

system is arranged so that on picking up of the 
contacts of the overload relay OR, a circuit is 
established to energize the holding winding of 
the relay from the control wires to thereby 
maintain the relay contacts picked up, While a 
contact of the Overload relay intel'ruptS the Cir 
cuit of the SWitch control relay WR to cause it 
to interrupt the circuit of the Switch motor. 
The system is also arranged so that on move 

ment of the switch control lever Subsequent to 
picking up of the contacts of the overload relay, 
the supply of energy to the holding winding of 
the relay is cut off so that the relay contacts 
release and prevent the Supply of energy to this 
winding until the relay contacts are again 
picked up by the pick-up winding of the relay. 
On release of the overload relay contacts a 

circuit is established to energize the relay WR 
from the control Wires, and this relay thereupon 
establishes the circuit to Supply current to the 
motor to cause it to move the switch in the direc 
tion opposite to that in which it was being moved 
When the overload occurred. This enables the 
operator to move the Switch away from an ob 
struction. 
Since the circuit of the relay WR is inter 

rupted as long as the relay OR is picked up, there 
is no possibility that prior to the release of the 
contacts of the relay OR, the polar contacts of 
the relay W.R. Will move to their other position 
and permit energy to be supplied to the holding 
Winding of the relay OR, while on release of the 
contacts of relay OR, the circuit of the holding 
Winding is interrupted and energy will not be 
Supplied to this Winding on a change in the 
position of the polar contacts of the relay WR. 
Accordingly, On a change in the position of the 
control lever when the contacts of the overload 
relay are picked up, the holding winding of the 
relay is deenergized and the relay contacts are 
certain to release and restore the equipment to 
its normal operating condition. 
In the System of this invention on picking up 

of the contacts of relay OR, at the instant con 
tact 45 engages contact 39, and before contact 
39 is moved out of engagement with contact 40, 
connection is established between the control 
Wires 2 and 4 by contacts of the overload re 
lay. This connection is traced from one or the 
other of these wires through the rectifier K or 
K2 associated therewith, through resistance 44, 
Wire 4, contacts 40, 39 and 45 of relay OR, and 
thence through polar contact 48 of relay WR to 
the other control wire. This circuit is inter 
rupted as Soon as contact 39 is moved away from 
the stationary contact 48, but tha resistance 44 
is included in this circuit to prevent excessive 
flow in this circuit during the momentary period 
in which the circuit is established. 

It Will be seen that this system is arranged so 
that the resistance 26 which governs the opera 
tion of the overload relay OR is incorporated in 
the circuit of the Switch motor at a point between 
the source of current and one of the input termi 
nals of the rectifier R.A. so that the overload re 
lay operates to protect the rectifier under all 
conditions. If, for example, the operator at 
tempts to move the switch, and before the switch 
Completes its movement, one of the wires be 
tWeen. One of the output terminals of the rectifier 
and the motor is broken or disconnected, the 
Switch will not complete its movement and COn 
tact 22 will maintain the circuit of the SWitch 
motor. Under these circumstances energy Will 
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continue to be Supplied from the alternating cur 
rent source to the input terminals of the recti 
fier R.A. 
The operating characteristics of the rectifie 

RA are such that on continued supply of alter 
nating current to the rectifier input terminals 
after the circuit from the rectifier output termi 
nals is interrupted, some energy flows through 
the rectifier elements in the reverse direction. 
This causes heating of the rectifier with a re 
sultant decrease in its resistance to flow of en 
ergy in the reverse direction so that nore energy 
flows through the rectifier and heats it further. 
If this process continued indefinitely the recti 
fier would be destroyed. 

However, the energy Supplied from the alter 
nating current source through the rectifier flows 
through the resistance 26 and heats it so that its 
resistance increases and causes more energy to 
be supplied to the pick-up Winding of the relay 
OR. The various parts of the equipment are 
proportioned so that the resistance 26 becomes 
heated sufficiently to cause picking up of the Con 
tacts of the overload relay OR before the recti 
fier RA becomes hot enough to permanently in 
pair its efficiency. Accordingly, under these con 
ditions the contacts of the Overload relay OR pick 
up and interrupt the circuit of the relay WR so 
that contact 29 of relay WR releases and inter 
rupts the circuit for supplying energy from the 
alternating current source to the rectifier RA 
and thus prevent further heating of the rectifier. 
The system provided by this invention is also 

adapted for use in connection with Switch motors 
which are operated by alternating Current, and 
Fig. 2 is a diagram illustrating this application 
of the invention. 
The modification shown in Fig. 2 is similar to 

that shown in Fig. 1 and differs therefrom in that 
it employs a motor MA of a type adapted to op 
erate on alternating current so that energy is 
supplied directly from the source to the motor, 
and a rectifier similar to that employed in the 
system shown in Fig. 1 is not required. 

. The modification shown in Fig. 2 is shown in 
the condition which it assumes when the Switch 
W and the control lever I are in their normal 
positions, and the contacts of the relay OR are 
released. At this time the neutral contact 20 of 
relay WR is picked up to permit energy to be 
supplied to the switch motor, but switch operated 
contact 22 is out of engagement with contact 23 
so that the circuit of the switch motor is inter 
rupted. 
When it is desired to move the switch to its 

reverse position, the control lever Li is moved to 
its reverse position so that energy of reverse po 
larity is supplied to the relay WR, and the polar 
contacts of this relay shift to their reverse po 
sitions and contacts 28 and 3 connect the motor 
armature 30 in series with the motor field Wind 
ing 32 in such manner as to cause the motor to 
move the switch to its reverse position. The cir 
cuit for supplying energy to the motor includes 
contacts 22 and 24 associated with the Switch. So 
that the motor circuit is interrupted when the 
switch reaches its reverse position. 

In order to move the switch fron its reverse 
to its normal position the control lever L is moved 
to its normal position to cause energy of normal 
polarity to be supplied to the relay WR SO that its 
polar contacts shift to their normal positions, and 
contacts 28 and 3 connect the motor arnature 
in series with the motor field winding in such 
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from its reverse to its normal position. The cir 
cuit for energizing the motor includes contacts. 
22 and 23 associated with the Switch. So that the 
motor circuit is interrupted When the SWitch Com 
pletes its movement to its normal position. 
The circuits for supplying energy to the SWitch 

motor include the resistance 25 in series there 
with, and the overload relay OR operates in the 
same manner in this modification as in the Sys 
tem shown in Fig. 1. 
From the foregoing it will be seen that this 

invention provides means to operate a SWitch mo 
tor from a source of alternating current and to 
employ an overload relay of standard design to 
protect the motor. 
Although I have herein shown and described 

only two forms of switch control systems embody 
ing my 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 my inven 
tion. 
Having thus described my invention, what I 

claim is: 
1. In combination, a track Switch movable be-, 

tween a normal and a reverse position, a motor 
for moving said switch, means including a ther 
mal resistance in series therewith for Supplying 
ensergy from an alternating current source to Said 
notor, a polarized control relay governing the 
Supply of energy by Said means So as to Calise 
the motor to move the Switch to its normal or 
reverse position according as energy of normal 
or reverse polarity is supplied to said relay, a 
pair of control wires over which energy may be 
supplied to the winding of said control relay, 
means for at times supplying energy of normal 
polarity and at other times Supplying energy of 
reversepolarity to Said control Wires, an overload 
relay having a pick-up and a holding Winding, 
a rectifier having its input terminals connected 
across the terminals of said resistance and hav 
ing its output terminals connected to Supply ener 
gy to the overload relay pick-up winding, and 

5 neans including a polar contact of Said control 
relay for Supplying from Said control Wires to the 
Overload relay holding Winding energy of the 
Sane polarity as that Supplied to the overload 
relay - pick-up Winding, Said overload relay hav 
ing a contact effective when picked up to inter 
rupt the Supply of energy from said control wires 
to the winding of said control relay. - 

2. In combination, a track switch movable be 
tween a normal and a reverse position, a motor 
for moving said switch, means including a ther 
mal resistance in Series therewith for Supplying 
energy from an alternating current source to 
Said motor, a polarized control relay governing 
the Supply of energy by said means so as to cause 
the motor to move the switch to its normal or 
reverSe position according as energy of normal 
or reverse polarity is supplied to said relay, a 
pair of control wires over which energy may be 
Supplied to the winding of said control relay, 
means for at times supplying energy of normal 
polarity and at other times supplying energy of 
reverse polarity to said control wires, an overload 
relay having a pick-up and a holding winding, a 
rectifier having its input terminals connected 
acroSS the terminals of said resistance and hav 
ing its output terminals connected to supply en 
ergy to the overload relay pick-up winding, and 
means including a polar contact of said control 
relay and a front contact of said overload relay 

manner as to cause the motor to move the Switch 75 for supplying from said control wires to the hold 
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ing winding of said overload relay energy of the 
same polarity as that supplied to the overload 
relay holding winding, said overload relay having 
a contact effective when picked up to interrupt 
the supply of energy from said control wires to 
the winding of said control relay. 

3. In combination, a track Switch movable be 
tween a normal and a reverse position, a motor 
for moving said switch, means including a ther 
mal resistance in Series thereWith for supplying 
energy from an alternating current Source to Said 
motor, a polarized control relay governing the 
Supply of energy by Said means So as to cause 
the motor to move the Switch to its normal or 
reverse position according as energy of normal or 
reverse polarity is Supplied to said relay, a pair 
of control wires over which energy may be sup 
plied to the winding of said control relay, means 
for at times Supplying energy of normal polarity 
and at other times supplying energy of reverse 
polarity to said control wires, an overload relay 
having a pick-up and a holding winding, a recti 
fier having its input terminals connected across 
the terminals of Said resistance and having its 
Output terminals connected to supply energy to 
the Overload relay pick-up winding, a terminal of 
Said overload relay holding winding being con 
nected through a first asymmetric unit to the 
first control wire and being connected through 
a Second a Symmetric unit to the Second control 
wire, said asymmetric units both being poled to 
permit energy to flow in the same direction be 
tween the control wires and the Overload relay 
holding Winding, means including a polar contact 
of said control relay for establishing connection 
from the other terminal of said overload relay 
holding Winding to one or the other of said con 
trol Wires, the asymmetric units and the con 
nections controlled by said control relay polar 
contact being arranged so that energy is supplied 
from said control wires to the overload relay 
holding winding when and only when energy of 
normal polarity is Supplied to the control wires 
and the polar contacts of said control relay are 
in their normal positions and when energy of re 
Verse polarity is Supplied to the control Wires and 
the polar contacts of said control relay are in 
their reverse positions, the asymmetric units and 
the connections controlled by said control relay 
polar contact also being arranged so that the 
energy Supplied to the overload relay holding 
winding is of the same polarity as that supplied 

5 

10 

5 

to the overload relay pick-up winding, said over 
load relay having a contact effective when picked 
up to interrupt the supply of energy from the 
control wires to the winding of said control relay. 

4. In combination, a track Switch movable be 
tween a normal and a reverse position, a motor 
for moving said Switch, a source of alternating 
Current, a Supply circuit for Supplying energy 
from Said alternating current source to said mo 
tor and including a thermal resistance, a polar 
ized control relay governing the supply of energy 
OVer Said. Supply circuit So as to cause the motor 
to move the Switch to its normal or reverse posi 
tion according as energy of normal or reverse 
polarity is Supplied to said relay, a pair of control 
Wires over which energy may be supplied to the 
winding of Said control relay, means for at times 
Supplying energy of normal polarity and at other 
times supplying energy of reverse polarity to said 
control wires, an overload relay having a pick-up 
and a holding winding, a rectifier having its in 
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put terminals connected across the terminals of 
Said thermal resistance and having its output ter. 
minals connected to the terminals of the pick-up 
Winding of Said overload relay, the first terminal 
of Said overload relay holding winding being 
connected to one terminal of a current limiting 
resistance, the other terminal of said current lim 
iting resistance being connected through a first 
asymmetric unit to one of said control wires and 
being connected through a second asymmetric 
unit to the other of said control wires, said asym 
metric units both being poled to permit energy to 
flow in the same direction between the control 
Wires and Said current limiting resistance, said 
Overload relay being provided with make-before 
break contacts effective when released to estab 
lish a connection between the first and second 
terminals of Said overload relay holding winding, 
Said make-before-break contacts being effective 
When picked up to establish a connection includ 
ing a polar contact of said control relay to con 
nect the Second terminal of the overload relay 
holding Winding to one or the other of said con 
trol Wires according as said control relay polar 
contact is in its normal or its reverse position, 
said overload relay having a contact effective 
When picked up to interrupt the Supply of energy. 
from the control wires to the winding of said con. 
trol relay. 
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