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UNITED STATES PATENT OFFICE 
2,117,323 

RALWAY SWITCH CONTROLLING APPARA 
TUS 

Claude M. Hines, Edgewood, Pa., assignor to The 
Union Switch & Signal Company, Swissvale, 
Pa., a corporation of Pennsylvania 

Application November 6, 1935, Serial No. 48,523 
Claims. 

My invention relates to railway switch control 
ling apparatus, and particularly to apparatus for 
the protection of a railway switch motor against 
OVerload. 

I Will describe Several forms of apparatus en 
bodying my invention, and will then point Out 
the novel features thereof in claims. 
The apparatus of this invention is an improve 

ment over that disclosed in the copending ap 
plication Serial No. 133,218 of Norman F. Agnew 
and myself, filed March 26, 1937, for Railway 
SWitch controlling apparatus. 

In the accompanying drawings, Fig. 1 is a dia 
grammatic view illustrating one form of appara 
tus embodying my invention. Figs. 2 to 11, in 
clusive, are diagrammatic views illustrating mod 
ifications of portions of the apparatus shown in 
Fig. 1, and each also embodying my invention. 
Similar reference characters refer to similar 

parts in each of the several viewS. 
Referring first to Fig. 1, 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 comprises a dual Se 
lector ever S which operates a link 3. When 
the lever S is in its normal position, as shown in 
the drawings, link 3 connects Switch. W With mo 
tor M, and when lever S is in its reverse position, 
link 3 disconnects the Switch W from motor M 
and connects the switch with a hand throw 
ever H. The selector lever S also controls con 
tacts 26 and 27 in accordance with the position 
of the lever That is, contact 26 is closed only 
when the selector lever S occupies its normal 
position and contact 2 is closed only when the 
selector lever S occupies its reverse position. 
The motor M is controlled by a normal Switch 

control relay NWR, and a reverse SWitch control 
relay RWR in such manner that motor M is 
caused to operate Switch W to its normal poSi 
tion when relay NWR is energized and relay 
RWR is deenergized, and is caused to operate 
switch W to its reverse position when relay RWR 
is energized and relay NWR is deemergized. 
The relays NWR, and RWR are controlled by 

a polarized switch control relay designated by 
the reference character WR and by an overload 
device designated by the reference character OR. 
That is, when the overload device OR is in its 
initial deenergized condition, either the relay 
NWR or RWR may be energized depending upon 
the condition of the polarized switch control re 
lay WR. 
The polarized switch control relay WR is con 

trolled by a lever designated by the reference 
character I, which lever is usually located at 
Some point remote from the Switch. 

Associated with the lever L is a locking device 
which comprises a segment 4 operatively con 

(Cl. 246-3) 
Inected with lever I and cooperating with a dog 
5 in Such manner that the lever L. cannot be 
moved from either extreme position unless the 
dog 5 is in its unlocking position as Shown in 
the dra Wings. The dog 5 is Controlled by an 
armature 6 of a locking relay designated by the 
reference character LR. 
The locking relay LR is controlled in accord 

ance with traffic conditions adjacent the switch, 
by any usual and well-known means not shown 
in the drawings, in such manner that the relay 
LR, is energized only when the traffic Conditions 
adjacent the SWitch are Such as to permit Safe 
operation of the Switch W. The lever L, there 
fore, cannot be moved from either of its extreme 
positions, SO as to cause Operation of the SWitch 
W, if traffic conditions adjacent the Switch are 
such as to cause the deenergization of the relay 
LR. 

The overload device OR is here Shown as a 
relay having two Windings. As Will be explained 
more in detail hereinafter, one winding 22, which 
I shall term an overload winding, is controlled by 
the current in the notor MI, and the other 
Winding 23, which I shall term the holding Wind 
ing, is controlled by the Switch lever L. and by 
the dual selector lever S. Winding 22 is con 
nected in parallel with thermal resistor 7 which 
under normal conditions carries the major por 
tion of the motor current. When the Switch is 
obstructed, notor M. draws increased current 
which heats up resistor 17, thus increasing its 
resistance. This increased resistance causes a 
larger voltage drop across Winding 22 thus caus 
ing sufficient current to flow in Winding 22 to 
energize overload relay OR. 
The reference character WP designates a 

polarized Switch indication relay which is en 
ergized in the normal or reverse direction in 
accordance With the SWitch position provided the 
condition of the polarized Switch control relay 
WR, is in agreement With the condition of the 
switch. The Switch indication relay WP may be 
utilized in the Well-known manner, by means not 
shown in the drawings, for controlling signals 
which govern the movement of traffic over the 
Switch W. 
The operation of the apparatus shown in Fig. 

1 Will best be understood by explaining the opera 
tion and tracing the circuits simultaneously. 

I shall first aSSume that With all apparatus in 
its normal condition, as shown in the drawings, 
the operator desires to cause SWitch W to move 
to its reverse position. He may do this by mov 
ing lever I to its reverse position. When lever 
L. occupies its reverse position, relay WR will be 
come energized in the reverse direction by virtue 
of a circuit which passes from a terminal B of a 
Suitable Source of energy through lever contact 
T, wire 8, winding of relay WR, wire 9, and lever 
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2 
CO2) tact it to terminal C of the same Source of en 
eigy. When polarized switch control relay WR 
is exergized in the reverse direction, its polar con 
acts i and 2 will move to the right so as to 
coirie into engagement With their right-hand 
contacts. When contact -3 of relay WR is 
closed, "everse switch control relay RWR will 
become energized by a circuit which passes from 
teiminal B, through contact E-3 of relay W.R., 
reverse Switch cut-out contact 4, winding of re 
iay RWR, and back contact 5 of Overload relay 
CR, to terminal C. When reverse Switch control 
jalay RWR is energized, the motor M will be 
caused to operate in the reverse direction by a 
circuit which passes from terminal B through 
front point of contact 6 of relay RWR, resistor 7 
and overload winding 22 of relay OR in multiple, 
armature , back point of contact 8 of relay 
INWR, and motor field 2 to terminal C. When 
notor Ri completes the movement of Switch W to 

ii.3 reverse position, motor cut-out contact 4 
Will become opened so that relay RWR will be 
come deenergized. When relay RWR is deener 
gized, current will be disconnected from the mo 
tor M. So that the motor will cease operation. 
The switch indication relay WP at this time will 
be energized in the reverse direction by virtue of 
3, circuit, which passes from terminal B, through 
pole-changer contact 19, winding of relay WP, 
contact 2-22 of relay WR and pole-changer 
contact, 2 to terminal C. The relay WP, there 
fore, may now be utilized in any Well-known 
manner to indicate that the SWitch W occupies 
its reverse position. 

I shall next assume that the SWitch. W became 
obstructed and failed to reach its reverse position. 
In this event, the current drawn by the motor 
thi'ough resistor 7 will cause the voltage drop 
across overload Winding 22 of relay OR to in 
crease to Such a value that overload relay OR, 
Will be operated from its initial deenergized con 
dition to its operated or picked up condition as 
previously explained. It will be noted that the 
holding Winding 23 of the relay OR is connected 
in a shunt, path which includes normally closed 
Selector lever contact 26 and back point of con 
tact 25 of relay OR. Holding winding 23 is so 
connected in this shunt path that the flux in 
duced in the holding winding 23 by the energiza 
tion of the overload winding 22 will oppose the 
ilux in the overload Winding 22 so that the Over 
load relay OR will have a slow acting character 
istic. In other Words, the shunting of the hold 
ing winding 23 causes relay OR to be slow in 
picking up so that momentary Surges of current 
in the notor such, for example, as occur when 
the motor is starting Will not cause the Opera 
tion of the Overload relay. 
When the Overload relay attains its operated 

or picked up condition, it will be retained in such 
condition by virtue of a stick circuit which passes 
from terminal B through contact 7 of lever L, 
Wire 8, front point of contact 25 of relay OR, 
holding winding 23, wire 9, and contact 0 of 
ever I, to terminal C. Holding Winding 23 Will 
be so connected that it will be energized in a di 
rection to correspond to the energization of the 
overload winding. Therefore, when lever L is in 
such position as to operate the Switch to its re 
Verse position, the holding Winding Will also be 
energized in the reverse direction. 

Contacts 5 and 25 of overload relay OR will be 
sa adjusted that the front point of contact 25 will 
close before back point of contact 5 opens. The 
relay RWR, therefore, will not become deener 

2,117,323 
gized. So as to disconnect energy from Overload 
Winding 22 before holding winding 23 becomes 
energized. 
When the Operator desires to again aSSume 

control of the SWitch W, he may do this by Ima 
nipulating lever Li to its normal position which 
will momentarily energize holding winding 23 in 
the normal direction over the previously traced 
stick circuit so that the flux in winding 23 will be 
Opposed and neutralized to cause relay OR to 
return to its initial deemergized condition. 
When switch W is to be operated by hand 

throw lever H, it is desirable that the motor M 
should be removed from control by the Switch 
lever I and that the motor M should not be re 
Stored to control of the SWitch ever L. Without 
some distinctive act by the operator, such, for 
example, as manipulating the lever L., even 
though the switch W should again be coupled 
to the motor M. 
Assuming that the SWitch W is again occupying 

its normal position, the movement of dual Selec 
tor. lever S Will disconnect the Switch W from 
the motor M, Will connect the Switch to hand 
throw lever H and Will open contact 26 and close : 
contact 27-40. The opening of contact 26 will 
Open the shunt path around holding winding 23 
and the closing of contact 27-49 will energize 
holding Winding 23 by virtue of a circuit, which 
paSSes from terminal B, through contact 0 of 
Switch lever L, wire 9, Winding 23, Selector lever 
contact 27-49, Wire 8, and contact 7 of lever L. 
to terminal C. When the overload relay is en 
ergized, its back contact 5 will be opened so that 
neither normal switch control relay NWR, nor 
reverse switch control relay RWR can be ener 
gized. Relay OR, Will be retained in its picked 
up condition until Switch lever L is moved to its 
opposite position by virtue of a stick circuit which 
passes from terminal B through contact fo of 
lever L, wire 9, winding 23, front point of contact 
25 of relay OR, wire 8, and contact 7 of lever L. 
to terminal C. 
From the foregoing, it will be aparent that I 

have provided a simple and reliable means of . 
controlling an overload relay for disconnecting a 
railway SWitch motor upon excessive current flow 
therein which device has a slow acting character 
istic SO as to be substantially immune to mo 
mentary Surges of current in the motor. Fur 
thermore, the overload relay may also be op 
erated by the manipulation of a dual selector 
lever so that remote control of the motor is pre 
vented when the switch is being operated locally 
by hand. In addition, I also provide means for 
retaining the Overload relay in its operated con 
dition wherein the motor is rendered inoperative 
until Such time as the operator at the remote con 
trol point manipulates the switch lever so as to 
initiate a new movement of the SWitch. 

Referring next to Fig. 2, the lever L is herein 
shown as the type which is not provided with 
mechanical locking and which is free to move at 
all times. Movement of the Switch under dan 
gerous traffic conditions, however, is prevented 
by controlling the polarized switch control relay 
WR over front contacts of the locking relay LR. 
Furthermore, it will be noted that when the lock 
ing relay L.R. is deenergized due, for example, to 
the presence of a train in the switch W, the po 
larized SWitch control relay will be energized and 
maintained in one condition or another by circuits 
controlled by contacts of the switch indication 
relay WP. For example, with the SWitch control 
relay WR and the Switch indication relay both 
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2,117,328 
in their normal condition, the Switch control relay 
WR will be energized in the normal direction 
When the locking relay L.R. is released by Virtue 
of a circuit which passes from terminal B 
through polar contact 30-3 of relay WP, back 
point of contact 32 of relay LR, wire 9, relay WR, 
wire 8, back point of contact 33 of relay LR, 
neutral front contact 34 of relay WP and polar 
contact 35-36 of relay WP to terminal C. The 
relay WR, therefore, is prevented from moving 
from its initial condition while the locking relay 
IR is released. 
The polarized switch control relay WR is 

otherwise controlled in the usual manner by the 
switch lever I, and the relay WR controls the 
normal and reverse switch control relays NWR, 
and RWR in the usual manner. 

It will be noted that the normal and reverse 
switch control relays NWR and RWR are each 
provided with a control circuit which includes 
back contact f5 of overload relay OR, selector 
lever contact 26, and then two branch paths, one 
of which includes front contact 3 of locking 
relay LR, and the other of which includes front 
neutral contact 38 of indication relay WP. The 
back contact 5 of the overload relay OR, and the 
Selector lever contact 26 are provided for discon 
necting energy from the Switch control relayS 
NWR or RWR, when the Switch. W is obstructed 
and when the Switch is to be operated by lever 
H, respectively. The front contact 37 of relay 
LR in multiple with front contact 38 of relay 
WP provides a means for energizing the relay 
NWR or RWR for normal operation of the switch 
and a means for energizing one or the other of 
the switch control relays NWR, and RWR in the 
event the switch should creep or otherwise be 
moved when the locking relay LR is released. 
For example, if the switch W should begin to move 
from its normal position when the relay LR is 
released, energy would be supplied to normal 
switch control relay NWR, as soon as normal mo 
tor cut-out contact 28 becomes closed by virtue 
of a circuit, which passes from terminal B through 
polar contact -24 of relay WR, normal motor 
cut-out contact 28, relay NWR, back contact 5 
of overload relay OR, selector lever contact 26, 
and front neutral contact 38 of relay WP to ter 
minal C. When normal Switch control relay 
NWR is energized, the motor M will be ener 
gized in the normal direction to drive switch W 
back to its normal position. 
The holding winding 23 of the overload relay 

OR is provided with the usual shunt path which 
includes back contact 29 of relay OR and selector 
ever contact 27-39. When the overload relay 
is operated by excessive current in the motor M 
or by manipulation of the selector lever S so as 
to energize the holding winding 23 through a 
pick-up circuit which passes from terminal B 
through contact ?o of lever I, front point of con 
tact 32 of relay LR, wire 9, selector lever contact 
40-27, winding 23, wire 8, front point of contact 
33 of relayLR and contact 7 of lever L to terminal 
C, the shunt path through the winding 23 will 
be opened by the opening of back contact 29 
of the relay OR and a stick circuit for maintain 
ing relay OR picked up will be established by the 
closing of front contact 25 of relay OR. It will 
be noted that this stick circuit, with the lever L. 
in the normal position, passes from terminal B 
through contact 0 of lever L, front point of con 
tact 32 of relay LR, wire 9, front contact 25 of 
relay OR, holding winding 23 of relay OR, wire 

3 
8, front point of contact 33 of relay LR, and con 
tact of lever L to terminal C. 
When the overload relay OR is in its operated 

condition, the relays NWR, and RWR are both re 
tained in their deenergized condition so that the 
motor M cannot be operated. 
When the operator desires to again assume 

control of the relays NWR, and RWR, he may do 
So by reversing switch lever L. So that the holding 
Winding 23 will become energized in the opposite 
direction. When the winding 23 is energized in 
the opposite direction, the relay OR will become 
released so that the Stick circuit will be broken 
by the opening of front contact 25 of relay OR. 

Referring next to Fig. 3, it will be noted that 
the polarized switch control relay WR is con 
trolled by easily traced circuits which are in turn 
controlled by the locking relay LR and by the 
switch lever L. The normal and reverse Switch 
control relays NWR and RWR are controlled by 
the polarized switch control relay WR and the 
locking relayLR. For example, the normal switch 
control relay NWR is controlled by a circuit which 
passes from terminal B through front point 37 of 
locking relay LR, relay NWR, normal cut-out 
contact 28, back contact 29 of relay OR, and polar 
contact f -24 of relay WR to terminal C. There 
fore, relays WR, NWR, and RWR may be en 
ergized. Only if the locking relay L.R. is energized. 
The holding winding of the overload relay OR, 

is provided with the usual shunt connection which 
includes back contact 25 of relay OR and dual 
Selector contact 26. The holding winding is also 
provided with two pick-up circuits and two stick 
circuits. When the polarized swtich control relay 
WR is in its normal condition, for example, a 
pick-up circuit for relay OR passes over a path 
from terminal B through normal polar contact 
4f-42 of relay WR, dual selector contact 27-49, 
holding Winding 23 and polar contact -24 of 
relay WR to terminal C. After relay OR attains 
its operated condition, one or the other of the 
stick circuits is established. For example, with 
relay WR in its normal condition, a stick circuit 
is established over a path which passes from 
terminal B through normal polar contact 41-42 
of relay WR, front point of contact 25 of relay OR, 
winding 23 and polar contact -24 of relay WR 
to terminal C. The other pick-up and stick cir 
cuits for Winding 23 may be readily traced over 
Similar paths except including the reverse polar 
contacts instead of the normal polar contacts of 
relay WR. 
Both back contacts 5 and 29 will be so adjusted 

as to remain closed until front point of contact 
25 closes so that the energy may not be discon 
nected from the overload winding 22 until the 
Stick circuit is established. 

It will be noted that the holding winding 23 is 
energized in either the normal or the reverse di 
rection according as the relay WR is in its normal 
or reverse condition. The overload relay, there 
fore, may be caused to return to its initial deener 
gized condition by reversing the energization of 
the relay WR. 

Referring now to Fig. 4, the reference character 
WZ designates a polar relay which is controlled 
by the lever L. The relay WZ in turn controls 
the polarized Switch control relay WR. The relay 
WZ, therefore, simply serves as a repeating relay 
for the lever L and is generally utilized in the 
manner Shown where the distance from the loca 
tion of the lever L to the location of the relay WR 
is such as to make the use of a repeating relay 
either necessary or desirable. 
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4. 
The polarized Switch control relay WR is nor 

mally deenergized and can be energized only if 
the relay WCR, is energized. The relay WCR can 
be energized only if the condition of relay WZ 
disagrees with the condition of relay WR. For 
example, relay WCR will become energized if 
relay WZ is energized in the reverse direction 
when the relay WR is energized in the normal di 
rection and the relay WCR will become deener 
gized when relay WR becomes energized in the 
reverse direction in response to the energization 
of relay WZ. In other words, relay WCR becomes 
momentarily energized upon each reverSal Of en 
ergization of relay WZ So that relay WR will 
become energized. When relay WR responds to 
such energization, the relay WCR becomes de 
energized to cause relay WR to become deener 
gized and So to remain until a new Operation of 
relay WR is desired. For example, the reversal 
of the energization of relay WZ will energize relay 
WCR, by virtue of a circuit which passes from 
terminal B through polar contact 50-5i of relay 
WZ, front contact 33 of relay LR, polar contact 
52-53 of relay WR and relay WCR to terminal C. 
When relay WCR is energized, relay WR will 
be energized in the reverse direction by Virtue of 
a circuit, which passes from terminal B through 
polar contact 50-5 of relay WZ, front contact 
33 of relay LR, relay WR, front contact 54 of 
relay WCR, front contact 32 of relay LR and 
polar contact 55-56 of relay WZ to terminal C. 
When relay WR is energized in the reverse direc 
tion, the opening of contact 52-53 will deener 
gize relay WCR so that relay WR will become 
deenergized. 
The normal and reverse SWitch control relayS 

NWR and RWR are controlled by both the relay 
WZ, and the relay WR. That is, both these latter 
relays must be in a corresponding condition in 
order to energize either one of the former relays. 
For example, with all apparatuS in the normal 
condition, reverse switch control relay RWR may 
be energized when both relays WZ and WR are 
energized in the reverse direction by virtue of a 
circuit which passes from terminal B through 
polar contact 50-5 of relay WZ, front contact 
33 of relay LR, relay RWR, reverse Switch cut 
out contact 4, polar contact 3- of relay WR, 
dual selector contact 26, back contact 5 of relay 
OR, and back contact 57 of relay WCR to ter 
minal C. 
When relay RWR is energized, the motor M 

will drive switch W to its reverse position. 
The holding winding 23 of the overload relay 

OR, is shunted by the usual shunt path which in 
cludes back contact 58 of relay OR and dual Se 
lector contact 27-39. 
The holding winding 23 is also provided with 

a pick-up circuit which passes from terminal B 
through winding 23, dual selector contact 27-40, 
and back contact 5 of relay WCR, to terminal C. 
When relay OR is picked up either by excessive 

current in the motor M. Or by manipulation of the 
dual selector lever S, the shunt path a CrOSS the 
winding 23 will be opened and the relay OR will 
be maintained in such condition by Virtue of a 
stick circuit, which passes from terminal B 
through winding 23, front contact 25 of relay OR, 
and back contact 5 of relay C. The Operator 
may release relay OR by the manipulation of 
lever L which will energize relay WCR momen 
tarily so as to open the stick circuit for relay OR. 

Referring now to Fig. 5, the polarized SWitch 
control relay WR is controlled in a manner Sin 
ilar to that described for the apparatus shown in 

2,117,323 
Fig. 2. That is, relay WR is controlled by level.' 
L. When locking relay LR, is energized and is con 
trolled by the polarized SWitch indication relay 
WP When the relay IR is released. 
The normal and reverse SWitch control relays 

NWR, and RWR are controlled by the level L and 
the polarized switch control relay WR. For ex 
ample, with all apparatus in the normal condi 
tion, relay RWR may be energized when lever I, 
is moved to its reverse position so that relay Wi. 
is energized in the reverse direction, by virtue of 
a circuit which passes from terminal B through 
contact 7 of lever L, front point of contact 33 of 
relay LR, wire 8, polar contact - 3 of relay 
WR, reverse switch cut-out contact 4, relay 
RWR, back contact 5 of relay OR, dual selectOl' 
contact 26, Wire 9, front point of contact 32 of 
relay LR, and contact () of lever Li to terminal C. 
The overload relay is provided with the usual 

shunt path which includes back contact 23 of re 
lay OR and dual selector contact 27-39. 
The relay OR is also provided with the usual 

pick-up circuits. For example, With all apparatus 
in the normal condition, Winding 23 may be ener 
gized when the dual selector lever S is moved to 
its reverse position by Virtue of a circuit Which 
passes from terminal B through contact 0, of 
lever I, front point of contact 32 of relay LR, Wire 
9, dual selector contact 40-27, Winding 23 of 
relay OR, Wire 8, front point of contact 33 of 
relay LR and contact 7 of lever L to terminal C. 
When relay OR is operated either by the motor 

current or by the Selector lever, it Will be main 
tained in its operated condition by Virtue of a 
stick circuit which passes over the Same path as 
just described for the pick-up circuit up to and 
including wire 9 and thence through front cont. 
tact 25 of relay OR, winding 23, wire 8, and the 
same path as the pick-up circuit to terminal C. 
The relay OR may be returned to its initial de 
energized condition upon the manipulation of 
lever L. So that winding 23 is momentarily enei'. 
gized in the reverse direction. 

Referring next to Fig. 6, the polarized Switch 
control relay WR and the normal and revelse 
SWitch control irelays NWR, and RWR are con 
trolled by the lever T and the locking relay LR 
in a manner similar to that described for the 
apparatus shown in Fig. 3. That is, when the 
locking relayLR is energized, the relay WR is con 
trolled by the lever I, and the relays NWR, and 
RWR are controlled by the relay WR. 
The holding winding 23 of the overload relay 

OR is provided with the usual shunt path which 
includes the back point of contact 25 of relay OR 
and dual selector contact 26. 
The Winding 23 of the overload relay OR is 

provided with the usual pick-up circuits con 
trolled by the dual selector lever S. For ex 
ample, when relay WR is in its normal condition, 
Winding 23 may be energized by cultrent in one 
direction over a circuit which passes from termi 
nal B through polar contact 4f-42 of relay WR, 
Winding 23, and dual Selector contact 40-2 to 
terminal C. When relay WR is energized in the 
reverse direction, Winding 23 may be energized 
by current in the opposite direction over a circuit 
Which passes from terminal C through selector 
lever contact 27-40, winding 23 and polar con 
tact 42-60 of relay WR to terminal N which 
terminal is of negative polarity with respect, to 
terminal C. Winding 23 of relay OR, therefore, 
may be energized in the normal or reverse di 
rection according to the condition of polarized 
SWitch control relay. Windings 22 and 23 will 

0. 

20 

30 

35 

40 

45 

5 5 

75 



5 

30 

35 

40 

50 

55 

60 

65 

70 

75 

2,117,323 
be so arranged that the direction of current flow 
is the same in each winding. 
When relay OR, is operated, the shunt path will 

become opened and the holding winding will be 
energized by one or the other of its stick circuits 
depending upon the condition of relay WR. For 
example, When relay WR is in its normal condi 
tion as shown in the dra Wings, a stick circuit will 
be established. Which passes from terminal B 
through contact 4-42 of relay WR, winding 23 
and front point of contact 25 of relay OR to 
terminal C. When the operator desires to again 
assume control of the Switch, he may do so by 
reversing the direction of energization of relay 
WR, which relay will in turn momentarily reverse 
the energization of Winding 23. 

Referring next to Fig. 7, the reference charac 
ters J and K designate two asymmetric units so 
poled that the polarized SWitch control relay WR 
is normally deenergized. For example, when the 
relay WR is energized in the reverse direction, 
current will flow over a path which passes from 
wire 8 through relay WR, polar contact 61-62 
of relay WR and asymmetric unit J back to Wire 
9. When polar contact 6 moves to its reverse 
position, current cannot flow through the relay 
WR because asymmetric unit K is So poled as to 
permit the passage of current in the normal di 
rection only. The apparatus shown in Fig. 7, 
therefore, provides a simple and reliable means 
for normally maintaining the polarized SWitch 
control relay WR in a deenergized condition. The 
method illustrated in Fig. 7 may be utilized for 
the control of the relay WR shown in any of the 
preceding figures except Fig. 4 wherein a relay 
WCR is provided for this purpose. 

Referring now to Figs. 8 and 9, the relays NWR 
and RWR are shown in each figure with addi 
tional front contacts for the control Of the no 
tor M. The purpose of the extra front contact 
of each relay in the motor operating circuit is to 
open the motor circuit at two points instead 
of one point so that the arc usually accompany 
ing the breaking of a circuit may be more read 
ily extinguished. For example, when relay NWR, 
of Fig. 8 becomes deenergized at the completion 
of the movement of the Switch, the motor oper 
ating circuit will be broken at the front point 
of contact 8 and also at front contact 63 so 
that the arc at each contact will be substantially 
less than if only one contact is used to break the 
motor operating circuit. 

It will be readily apparent that the apparatus 
shown in Fig. 9 operates in a similar manner 
and differs from the apparatus shown in Fig. 8 
only in the manner which the contacts of the 
relays NWR, and RWR are connected in the no 
tOr circuit. 
The double break notor operating circuits 

illustrated in Figs. 8 and 9 are particularly ap 
plicable for controlling the motor M when the 
motor is of the high Voltage type. It is obvious, 
however, that the motor M shown in Figs. 1, 2, 
3, 4, 5, and 6 may be controlled in tilis manner 
to minimize the effects of arcing regardless of 
the operating voltage of the notor. 

Referring next to Fig. 10, the reference char 
acter Q designates a brake for preventing lin 
necessary operation of the notor M after the 
current is disconnected from the motor. In the 
form here shown, the reference character 65 
designates a brake shoe Which cooperates With a 
drum 66 operatively connected to the armature 
f of the motor M. The Shoe 65 is normally biased 
to a braking position by a Spiring 67 cooperating 
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with a pivotally mounted armature S3 to which 
the shoe is fastened. The arnature 68 is con 
trolled by a magnet 69 in such manner that 
When the magnet 69 is energized, the Shoe S5 is 
raised free of the drum 66. 
The magnet 69 is controlled in Series With 

either the relay NWR or the relay RWR gy the 
polarized SWitch control relay WR. That is, 
when either relay NWR, or RWR is energized, 
the magnet 69 is also energized so that the brake 
is ineffective. It Will be also noted that Whe 
overload relay OR is in its energized condition, 
energy will be disconnected from magnet 69 so 
that the brake Q will become effective to pre 
Vent further rotation of the armature . 

It will be readily apparent how the brake Q 
can be applied to the apparatus shown in Figs. 
2, 3, 4, 5, and 6, although for purposes of this 
invention, I have shown the brake applied to a 
portion of the apparatus shown in Fig. 1. 

Referring now to Fig. , the reference chair. 
acters X and Y designate two asyInnetric uits 
connected in multiple With SWitch cut-out, coin 
tacts 28 and f4, respectively, and So poied 3S 
to prevent the energization of polarized switch 
Control relay WR When the lever L and the 
SWitch. W occupy corresponding positions. For 
example, if lever L is moved to its reverse posi. 
tion, relay WR will become energized in the 'e- 
verse direction by virtue of a circuit which passes : 
from terminal B through contact of lever L, 
front contact 33 of locking relay LR, back con 
tact 5 of overload relay OR, reverse cut-out, 
contact 4, relay WR, asymmetric unit X, front 
contact 32 of relay LR, and contact of level : 
L to terminal C. When the Switch completes its 
movement to the reverse position in response to 
the reverse energization of relay WR, reverse 
cut-out contact f4 Will become opened so that, 
current will be disconnected from relay WR since 
asymmetric unit Y will prevent the flow Oi cur 
rent in the reverse direction to relay WR. The 
asymmetric units X and Y, therefore, function 
in COOperation. With cut-out contacts and 28 
to provide for energization of the relay WR Gniy 
When the SWitch. W is to be noved. 
The relay WR controls the Switch Inotor M 

direct without the use of the normal and re. 
Verse switch control relays NWR, and RWR. 
That is, the Operating circuits for the motor M 
are controlled by neutral and polar contacts of 
the relay WR in Such manner that when the re 
lay WR is energized, the motor M will operate in 
the normal or reverse direction according as the 
relay WR is energized in the normal or reverse 
direction and when the relay WR is deemergized, 
the motor Will be disconnected fron its Source Of 
energy. 
The brake Q Operates to prevent, excessive 

movement of the notor MI in a manner Similar 
to that described for the apparatus ShoWin in Fig. 
10. That is, when relay WR is energized, the 
nhagnet 69 is energized over a front contact ) 
of the relay WR, so that the brake is ineffective 
and when relay WR is deemergized, the magiet 
69 is also deenergized so that the brake is 8.fiec 
tive for preventing unnecesa Sry rotation of the 
armature . 
The overload relay OR controls the relay WR 

by means of back contact 5 and the Overload 
winding 22 of relay OR is controlled in tile usual 
manner by the current flowing in motor M. The 
holding winding of relay OR is provided With 
the usual shunt path including back point of 
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contact 25 of relay OR and dual selector Con 
tact, 26. 
The winding 23 of relay OR is provided with 

the usual pick-up circuit which may be ener 
gized in the normal or reverse direction depend 
ing On the position occupied by lever L. When Se 
lector level S is moved to its reverse position. 
For example, if ever L. occupies its normal posi 
tion, Winding 23 may be energized When selector 
lever S is reversed by virtue of a circuit which 
passes from terminal B through contact f) of 
lever L, front contact 32 of relay LR, Winding 
23, dual selector contact 40-27, front contact 33 
of relay LR, and contact of lever L to termi 
nal C. 
When Overload relay OR is Operated either by 

excessive current in the motor M or by manipull 
lation of the Selector lever S, Winding 23 Will be 
energized by a stick circuit, when lever L. occupies 
its normal position, which circuit passes fron 
terminal B through contact () of lever L, front 
contact 32 of relay LR, winding 23, front point 
of contact 25 of relay OR, front contact 33 of 
relay LR, and contact T of lever Li to terminal 
C. Relay OR, therefore, will be maintained in 
its operated condition until such time as the Stick 
circuit, is broken. This may be accomplished in 
the usual manner, that is, by reversing the di 
rection of energization of the Winding 23 so that 
relay OR is forced to return to its normal de 
energized condition. 
Although I have herein shown and described 

only several forms of apparatus embodying my 
invention, it is understood that various changes 
and modifications may be made therein. Within 
the Scope of the appended claims without de 
parting from the Spirit and Scope of my inven 
tion, 

Having thus described my invention, what I 
claim is: 

1. In combination, an overload relay having 
a pick-up winding and a holding Winding, a no 
tor rendered inoperative when said overload re 
lay is picked up, means for connecting said pick 
up winding to said notor whereby said overload 
relay is picked up when the current in said no 
tor exceeds a predetermined amount, means in 
cluding a back contact of said overload relay for 
closing a shunt path around said holding wind 
ing whereby said relay is made slow to pick up, 
means operative when said relay is picked up 
for energizing said holding Winding, and other 
means for removing said shunt path and for then 
energizing said holding winding whereby said 
overload relay is caused to pick up independently 
of the current in Said motor. 

2. In combination, a polarized relay, means for 
reversibly governing said polarized relay, a mo 
tor including operating circuits, means including 
contacts of said polarized relay for reversibly 
Supplying energy to said operating circuits, a 
normally released overload relay effective when 
picked up to prevent the supply of energy to said 
operating circuits, a first winding of said over 
load relay included in said operating circuits to 
pick up the overload relay if the current in the 
operating circuits exceeds a predetermined value, 
a second Winding of said overload relay, means 
for shunting said second winding when said re 
lay is released to cause said overload relay to be 
Slow in picking up, and means governed by said 
polarized relay for reversibly energizing said 
second winding when said overload relay is picked 
Ulp. 

3. In combination, a relay, a circuit, means 
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governed by said relay for supplying energy to 
said circuit, an overload Winding of said relay in 
cluded in said circuit to operate the relay if the 
current in the circuit exceeds a predetermined 
Value, an auxiliary Winding of said relay, means 
for energizing said auxiliary winding to operate 
Said relay independently of the current in said 
circuit, and means effective When said relay is op 
erated to energize said auxiliary winding to 
maintain said relay in its operated condition. 

4. In combination, a relay, a circuit, means 
gOWerned by a back contact of said relay for Sup 
plying energy to said circuit, an overload wind 
ing of said relay included in said circuit to pick 
up the relay if the current in the circuit exceeds 
a predetermined value, an auxiliary winding of 
Said relay, means for energizing said auxiliary 
Winding to operate the relay independently of 
the current in said circuit, and means including 
a front contact of said relay for energizing said 
auxiliary winding to maintain the relay in its 
picked up condition. 

5. In combination, a railway track switch, a 
motor for operating said switch, circuits for said 
motor, means for supplying energy to said cir 
cuits, a relay effective when operated to prevent 
the Supply of energy to said circuits, an overload 
Winding of said relay included in said circuits 
to Operate the relay if the current in said cir 
cuits exceeds a predetermined value, means for 
conditioning said switch for manual operation, 
an auxiliary winding of said relay, means effec 
tive when said switch is conditioned for manual 
Operation to energize said auxiliary winding to 
Operate said relay independently of the current 
in said circuits, and means effective when said re 
lay is operated to energize said auxiliary Winding 
to maintain said relay in its operated condition. 

6. In combination, a railway track Switch, a 
motor for Operating said Switch, circuits for said 
motor, manually controlled means for reversibly 
governing the supply of energy to said circuits 
to control said motor, a relay effective when op 
erated to prevent the Supply of energy to said 
circuits, an overload winding of said relay in 
cluded in said circuits to operate the relay if the 
current in the circuits exceeds a predetermined 
Value, an auxiliary Winding of said relay, means 
for energizing said auxiliary winding to operate 
Said relay independently of the current in said 
circuits, and means effective when said relay is 
Operated by either winding to energize said aux 
iliary winding until a new operation of said man 
ually controlled means is initiated. 

7. In combination, a railway track Switch, a 
motor, a manual lever, a selector lever having a 
normal position in Which said Switch is connect 
ed to said motor and a reverse position in which 
said switch is connected with said manual lever, 
circuits for Supplying energy to said motor, a 
normally released relay effective when picked up 
to prevent the supply of energy to said motor, 
an Overload Winding of said relay included in 
Said circuits to pick up the relay upon excessive 
current flow in the circuits, an auxiliary wind 
ing of Said relay, means including a contact 
Which is closed only when said selector lever oc 
cupies its normal position for shunting said aux 
iliary Winding to provide said relay with a slow 
pick-up characteristic, and means including a 
contact which is closed only when said selector 
lever occupies its reverse position for energizing 
said auxiliary winding to pick up said relay inde 
pendently of the current in said circuits. 

CLAUDE M. HINES. 
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