
Aug. 26, 1952 A. T. JOHNSTON 2,608,647 
RAILWAY SWITCH CONTROLLING APPARATUS 

Filed Feb. 26, 1947 

S 

INVENTOR. 
4a, olza?zon2. 
BY : 2 
As4772 war. 

  

  

  



Patented Aug. 26, 1952 2,608,647 

UNITED STATES PATENT OFFICE 
2,608,647 

RALWAY SWITCH CONTROLLING 
APPARATUS 

Allan T. Johnston, Mount Lebanon, Pa., assignor 
to Westinghouse Air Brake Company, a corpo 
ration of Pennsylvania 

Application February 26, 1947, Serial No. 730,975 
(C. 246-219) 13 Clains. 

1. 
My invention relates to railway switch con 

trolling apparatus, and particularly to apparatus 
of the type in which alternating current is sup 
plied to a rectifier which is in turn supplies direct 
Current to an operating mechanism for moving 
a railway track switch between its extreme posi 
tions. 
One feature of my invention is the provision 

of a power control relay having a pick-up winding 
and a retaining winding controlled to discon 
nect the source of alternating current from the 
rectifier upon completion of each operation of 
a railway track Switch to either of its extreme 
positions. 
A further feature of my invention is the provi 

Sion of means for energizing the pick-up wind 
ing of the power control relay for only a brief 
period of time, and for then energizing the re 
taining winding of this relay only as long as 
Operating current is being supplied to the switch 
Operating mechanism. 

I shall describe one form of apparatus embody. 
ing my invention, and shall then point out the 
novel features thereof in claims. The accompanying drawing is a diagrammatic 
view showing one form of apparatus embodying 
my invention, in which the pick-up winding of a 
power control relay is controlled by a back con 
tact of a Switch control relay in multiple with the 
control winding of the switch control relay, and 
the retaining winding of the power control relay 
is connected in Series with the switch operating 
mechanism in the Switch operating circuits. 
In the drawing, a stretch of railway is shown 

having rails and a divided by insulated joints 
2 to form a section T in which a switch. W is lo 
cated. Section T is provided with a track circuit 
including a suitable source of current, such as a 
battery 3, connected across the rails adjacent 
One end of the section, and a track relay, de 
signated by the reference character TR, con 
nected across the rails adjacent the opposite end 
of the Section. 
A Switch. Operating mechanism, shown as an 

electric motor M having an armature 9 and a 
field winding 6, is provided for at times moving 
switch. W between its extreme positions. A 
Switch circuit controller C, having contacts 
and 22, is operated in conjunction with Switch 
W. Contact 7 is closed while switch. W is in its 
normal position and also While Switch. W is mov 
ing between its normal and reverse positions but 
becomes opened when Switch W reaches the re 
verse position. Contact 22 is open while switch 
W is in its normal position but becomes closed as 
Soon as Switch. W leaves the normal position and 
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remains closed while switch. W is moving to 
the reverse position, and while it occupies the 
reverse position. 
A polarized SWitch control relay WR is manual 

ly controllable by a lever W which may be located 
in an interlocking tower or at a remote point, 
Such, for example, as a dispatcher's office. Relay 
WR is also controlled by contacts of relay TR 
and by contacts of an overload relay OR. 

Lever.V has a normal position n, in which it is 
shown in the drawing, and is manually movable 
to a reverse position r. Contacts 4 and 9 of lever 
W are closed in both the normal and reverse posi 
tions of lever W. 
Overload relay OR has a pick-up winding po 

and a retaining Winding ro. A resistor r hav 
ing positive temperature coefficient of resistance 
is connected in multiple with winding po, so that. 
Overload current flowing in resistOr r heats this 
resistor and thus increases its resistance, causing 
winding po to become energized to the pick-up 
value of relay OR. Relay OR, has a continuity 
contact 6 which has a front point f and a back 
point b. When winding po of relay OR becomes 
energized to the pick-up value, contact 6 first 
becomes closed at its front point f, and then 
becomes opened at its back point b. When relay 
OR, becomes, deemergized, contact 6 first closes 

- at its back point b, and then opens at its front 
point f. 
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A power control relay DR has a pick-up Wind 
ing pd and a retaining winding rol. A resistor 
2r is connected in multiple with winding pd in 
order to make this relay slow enough in releasing 
that its front contact will be retained closed by 
switch operating current flowing through wind 
ing rid when relay WR picks up. 
A power rectifier E has alternating current in 

put terminals 3 and 4, and has direct current 
output terminals 5 and 2. A Suitable Source 
of power, such, for example, as an alternating 
current source having terminals BX and NX is 
connected across terminals 3 and 4 of rectifier 
E through front contacts of relays DR and WR. 
Rectifier E may be of the full-wave design which 
comprises half-wave units li, 2i, 3i and 4i of the 
well-known copper Oxide type. 

Direct current is supplied from terminals 5 
and 2 of rectifier E through Switch operating 
circuits which include the pick-up Winding po of 
relay OR, the retaining Winding rod of relay DR, 
armature 9 of motor M, and field winding 6 
of motor M, all in series, and which are controlled 
by polar contacts of relay WR and by the con 
tacts of Switch circuit controller C. 

Having described, in general, the arrangement 
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of the various parts of apparatus embodying my 
invention, I shall now describe the circuits and 
Operation in detail. 
AS ShoWn in the drawing, all parts of the appa 

ratus are in the normal condition, that is, lever 
W is in its 12 position; Switch. W is in its normal 
position; track section T is unoccupied, and 
therefore relay iR is energized; relay WR is 
energized by Current of normal polarity; and 
rectifier E, relays OR and DR, and notor Mii are 
deenergized. 
The circuit by which relay WR is energized by 

Current Of normal polarity passes from terminal 
B of a Suitable source of current, through con 
tact A of lever W in the it position, contact 5 of 
relay TR, back point b of contact G of relay OR, 
winding of relay WR, contact 8 of relay TR, and 
contact 9 of lever W in the n position to terminal 
N of the same Source of current. 
With relay OR deemergized, a shunt path is 

connected through contact of relay OR across 
retaining Winding ro of this relay. This serves 
to prevent pick-up of the relay on the staiting 
Surge current of motor A. 

I shall assume that, with apparatus arranged : 
aS ShoW in the drawing, it is desired to move 
switch W to its reverse position. A levermain or 
dispatcher will therefore move lever V to its r 
position, thereby completing a circuit for ener 
gizing relay WR in the reverse direction, this 
circuit passing from terrihinal B, through contact 
4 of lever W closed in the position, contact 8 of 
relay TR, winding of relay WR, back point b of 
contact 6 of relay OR, contact 5 of relay TR, and 
contact 9 of lever W closed in the position to 
terminal N. 
When the energization of relay WR is changed 
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V.I. u eWei's irection, back froin the incrginal to the reverse direction, bac 
contact of this relay is closed for a brief 
period of time during which a circuit is con 
pleted for einergizing the pick-up Winding pd of 
relay DR, which is the same as the circuit traced 
for relay WR except that, instead of including 
the winding of relay WR, it includes winding pd 
of relay.R. in nultiple With resistor 27, and the 
back point of contact of relay WR. 
As shown in the drawing, relay DR is of a 

neutral type, having only one front contact , 
Whereas. Irelay WER is of a polarized type, having 
a back contact 3, a front contact 2, and polar 
contacts i8 and 23. In order to insure that 
relay I R. Will operate Satisfactorily to close its 
front contact , the windings of relays DR and 
WR can, according to Well-known engineering 
practice in the design of relays and their controi 
circuits, be SO. proportioned that Winding gld Will 
always close contact during the brief period 
Of time that its control circuit, Will he closed 
before contact opens. 
When Winding pd of relay DR becoilines ener 

gized, contact f of this relay completes a circuit 
for supplying alternating current to rectifier E, 
this circuit paSSing from terminal BX, through 
contact of relay DR, contact 2 of relay Wir, 
terrainals. 3 and 4 of rectifier E, and terminal 
NX of the Source of current. 
When relay WR becomes energized by current 

of reverse polarity, the everse operating circuit, 
for notor IM becomes completed through contacts 
8 and 2) of relay WR in the reverse position, 
and, when relay DER closes its front contact , 
direct current is supplied to this circuit by recti 
fier E, passing from terminal 5 of rectifie: E, 
through field Winding 6 of notor M, cointact, 
of Switch circuit controllier C, contact 38 of relay 
WR closed in the reverse position, artilature 3 
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4. 
of motor M, winding po of relay OR in multiple 
With resistor ir, Wiadiing rail of relay DR, and coin 
tact, 23 of relay WR closed in the reverse posi 
tion, to terminal 2 of rectifier E. 
By means of resistor 2 r connected in in ultiple 

with winding pd of relay iR, this relay is made 
slow enough releasing that current starts flowing 
in the reverse operating circuit, for notor Mi 
before contact of 'clay DR opens aftei contact 

of relay WR opens. As Soon as cui?ient starts 
fiOwing in the reverse operating circuit for motor 
M, winding "d is energized aind retains contact, 

of relay DR in the closed psition as long a 3 
current is flowing in the reverse operating circuit 
for notor M. 

Operating current for notor VI is not Sufi 
cient in magnitude or does not flow for a Sufi 
cient length of time to cause relay OR to ope, 
its contact and close its contact 8 at itS front 
point f. 
When SWitch. W leaves its normal position, cir 

cuit controllier C closes its contact 22, and when 
switch W reaches the reverse position, circuit 
controller C opens its contact E. When contact 
f opens, the reverse operating circuit through 
armature 3 of motor M is interrupted, and there 
fore not only motor M is deenergized but also the 
retaining winding 7'd of relay DR is deenergized. 
With relay DR deenergized, contact discon 
nects the source of aiternating current from ter 
nina 3 of rectifier E. 

Because of this method of control of relay DR 
for opening the alternating current supply circuit 
for rectifier E upon the completion of an opera 
tion of the Switch, fewer polar contacts are re 
quired in relay WR than with a previous. Such 
switch control system in which a railway track 
switch is operated by direct current supplied from 
a rectifier. In the previous such switch control 
Systein, a poiar contact of the WR relay is re 
quired in the alternating curent Supply circuit 
for the rectifier, in addition to the polar contacts 
Which are used in the Switch operating circuits 
energized by direct current from the rectifier. 
Still another polar contact of the WR relay is also 
required in such other Switch control System in 
the retaining circuits for the overload relay OR. 

Furthermore, in my present invention, the re 
taining winding ral of relay DR, on account of 
being energized by the Switch operating circuits, 
checks the integrity of those circuits. In the 
event of an open connection in the Switch Oper 
atting circuits, winding rad will not become ener 
gized, and therefore contact of relay DR will 
open the alternating current supply circuit to the 
rectifier E as soon as contact is released after 
Winding god of relay DR becomes deemergized by 
the opening of contact of relay WR. With my 
present, invention, the rectifier is therefore less 
likely to be damaged than if the opening of the 
alternating current Supply circuit had to Wait for 
the operation of an overload device. 

I shall next assume that after a train noves 
over switch W in its reverse position, the lever 
man or dispatcher returns lever W to its 1 posi 
tion. With lever W in its n position, the normal 
control circuit for relay WR will again be closed 
as previously traced, and pick-up winding pd of 
relay DR will become energized through contact 
AQ of relay WR as previously described. With 
winding pd of relay : R again energized, the 
Source of alternating current will again be con 
nected across terminals 3 and E 3 of rectifier E. 
Current will now flow in the normal operating 
circuit for notor R, passiing from terminal 5 of 
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rectifier E, through field winding 6 of motor M, 
contact 22 of circuit controller C, contact. 20 of 
relay WR closed in the normal position, retaining 
winding rid of relay. DR, pick-up windingpo of re 
lay. OR connected in multiple with resistor fr, 
armature 9 of motor M, and contact. 8 of relay 
WR closed in the normal position, to terminal. 2 
of rectifier E. : ... : : ": 

... I shall assume further that there is now. Some 
obstruction, such, for example, as a lump of coal 
or a stone which prevents switch. W from being 
operated to the normal position. The abnormal 
amount of power, now being taken by motor M 
will cause pick-up winding poof relay OR to open 
contact 7 of relay OR, and close contact 6 at its 
front point f, thereby completing a retaining cir 
cuit for winding roof relay OR, this circuit paSS 
ing from terminal B, through contact. 4 of lever 
W. closed in the n position, contact. 5 of relay TR, 
front point f of contact 6 of relay OR, winding 
roof relay. OR, resistor 23, contact 8 of relay TR, 
and contact 9 of lever W to terminal N. Relay 
OR, upon opening its contact 6 at its backpoint b, 
deenergizes relay W.R. Relay W.R., upon becom 
ing deenergized, opens its contact f2, thereby in 
terrupting the supply of , alternating current to 
rectifier E. With the Supply of alternating cur 
rent disconnected from rectifier E, there will noW 
be no current, flowing from rectifier E through 
the normal operating circuit for motor M, and 
hence winding po of relay OR, winding rail of re 
lay. DR, and motor. M will all be deenergized. 

In order to remove the obstruction from switch 
W, the leverman or dispatcher will again move 
lever V to its reverse position. The source of cur 
rent. Which has terminals B and N will be dis 
connected from winding roof relay OR, during the 
time that lever Wis being moved from the in to 
ther position, and when lever. Wreaches the r. 
position, winding ro of relay. OR will be energized 
in the reverse direction which will force itS. con 
tact 6 to open at front point f if it has not re 
leased during the open-circuit period of lever W. 
With the retaining circuit for relay. OR, thus 
opened, this relay will remain deemergized until it 
again becomes energized by an excessive amount 
of power flowing through its winding po. 
With contact. 6 of relay OR again closed at its 

back point b, the reverse" control circuit for re 
lay. WR will again be closed, and the circuit for 
energizing pick-up winding pd of relay. DR will 
also be closed. The alternating current source 
will therefore again be connected across terminals 
3 and 4 of rectifier E through contact it of 

relay. DR and contact 2 of relay, WR, and cur 
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rent will again flow in the reverse operating cir- ... 
cuit for notor. M. . . :- 
Although I have herein shown and described 

only one form of apparatus embodying my in 
vention, 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 invention. 

Having thus described my invention, what I 
claim is: 

1. In railway switch controlling apparatus in 
cluding a switch operating motor and a polarized 
switch control relay and also an overload relay 
which has a pick-up control Winding and a re 
taining winding and which has a continuity con 
tact comprising a front point and a back point, 
the combination comprising, a power control re 
lay having a pick-up winding and a retaining 
winding, manually controllable circuits includ 
ing the back point of said continuity contact for 
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6 
energizing the winding of said Switch control re 
lay by current of normal and reversepolarity 
and for energizing the pick-up Winding of Said 
power control relay, connected through a back 
contact of said switch control relay in multiple 
with the winding of said switch control relay, a 
rectifier having a pair of alternating current in 
put terminals and a pair of direct current out 
put terminals, an alternating current Source 
connected through a front contact of said power 
control relay in series with a front contact of 
said switch control relay across said input termi 
nails, switch operating circuits including the re 
taining winding of said power control relay and 
the pick-up winding of said overload relay and 
said switch motor all connected in series across 
said output terminals, and manually control 
lable means including said front point of said 
continuity contact for energizing Said retaining 
winding of said overload relay by current of nor 
mal and reverse polarity. 

2. In railway switch controlling apparatus in 
cluding a switch control relay and also an over 
load relay which has a pick-up control winding 
and a retaining winding and which has a con 
tinuity contact comprising a front point and a 
back point, the combination comprising, a power 
control relay having a pick-up winding and a 
retaining winding, manually controllable circuit 
means including the backpoint of said continuity 
contact for energizing the winding of said switch 
control relay and for energizing in multiple with 
the winding of said switch control relay the 
pick-up winding of said power control relay con 
nected through a back contact of said switch con 
trol relay, a rectifier having a pair of alternating 
current input terminals and a pair of direct 
current output terminals, an alternating cur 
rent source connected across said input termi 
nals through contacts controlled by said switch 
control relay and said power control relay, switch 
operating circuit means including the retaining 
winding of said power control relay and the 
pick-up winding of said overload relay con 
trolled by said switch control relay and energized 
from said output terminals, and manually con 
trollable circuit means including said front point 
of said continuity contact for energizing said 
retaining winding of said overload relay. . . . 

3. In railway switch controlling apparatus in 
cluding a switch control relay and also an over 
load relay which has a pick-up control wind 
ing and a retaining winding and which has a 
continuity contact comprising a front point and 
a back point, including manually controllable 
circuit means for energizing said switch con 
trol relay through said backpoint of said con 
tinuity contact and for energizing said retain 
ing winding of said overload relay through said 
front point of said continuity contact, and also 
including switch operating means for moving a 
railway track Switch between normal and re 
verse positions, the combination comprising, a 
power control relay having a pick-up winding 
energized in multiple with the winding of said 
switch control relay through a back contact 
of said switch control relay and said power con 
trol relay also having a retaining winding, and 
means controlled by said power control relay 
and by said Switch control relay for energizing 
said switch operating means in series with said 
retaining winding of said power control relay 
and Said pick-up winding of said overload relay. 

4. In railway Switch controlling apparatus in 
cluding a SWitch control relay and also an over 
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load relay which has a pick-up control Winding 
and a retaining winding and which has a Con 
tinuity contact comprising a front point and a 
back point, including manually controllable cir 
cuit means for energizing said switch control 
relay through said back point of Said continuity 
contact and for energizing Said retaining Wind 
ing of said overload relay through said front 
point of Said continuity contact, and also in 
cluding Switch operating means for moving a 
railway track Switch between normal and re 
verse positions, the combination comprising, a 
power control relay having a pick-up Winding 
energized in nultiple with the Winding of Said 
Switch control relay through a back contact of 
Said Switch control relay and said power control 
relay also having a retaining winding, a Source 
'of current, a second source of current, and a 
circuit including said first source of current con 
trolled by said switch control relay and by said 
power control relay for controlling energization 
of Said switch operating means by said second 
Source of current through said retaining Wind 
ing of Said power control relay and said pick 
up winding of said overload relay. 
5. In railway switch controlling apparatus in 

cluding a Switch control relay and also an over 
load relay which has a pick-up control winding 
and a retaining winding and which has a con 
tinuity. contact comprising a front point and a 
back point, including manually controllable cir 
cuit means for energizing said Switch control re 
lay through said back point of said continuity 
contact and for energizing said retaining winding 
of said overload relay through said front point of 
said continuity contact, and also including switch 
-Operating means for moving a railway track 
Switch between normal and reverse positions, the 
combination comprising, a power control relay 
having a pick-up Winding energized in multiple 
with the winding of said switch control relay 
through a back contact of said switch control re 
lay and said power control relay also having a re 
taining winding, a source of alternating current, 
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a rectifier, a circuit controlled by front contacts . 
of Said switch control relay and of said power 
control relay for energizing said rectifier from 
Said source of alternating current, and switch op 
erating circuits controlled by said switch control 
relay.for energizing Said switch operating means 
in series with said retaining winding of said 
power control relay and said pick-up winding of 
said overload relay by direct current from said 
rectifier. . . . . 

6. In railway switch controlling apparatus in 
cluding a switch control relay and also an over 
load relay which has a pick-up control winding 
and a retaining winding and which has a con 
tinuity contact comprising a front point and a 
back point, including manually controllable cir 
cuit means for energizing said switch control re 
lay through said back point of said continuity 
contact and for energizing said retaining wind 
ing of Said overload relay through said front point 
of Said continuity contact, and also including 
Switch operating means for moving a railway 
track Switch between normal and reverse posi 
tions, the combination comprising, a power con 
trol relay having a pick-up winding energized in 
multiple with the winding of said switch control 
relay through a back contact of said switch 
control relay and said power control relay also 
having a retaining winding, a source of current, 
a rectifier, a circuit including a front contact of 
Said power control relay in series with a front 
contact of Said switch control relay for ener 
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8 
gizing Said rectifier from Said Source of current, 
and circuits controlled by Said SWitch control re 
lay for energizing Said SWitch operating means in 
Series with Said retaining Winding of said power 
control relay and Said pick-up Winding of Said 
overload relay by rectified current from said rec 
tifier. ... 

7. In railway SWitch controlling apparatus in 
cluding a Switch control relay and also an over 
load relay which has a pick-up control winding 
and a retaining Winding and which has a con 
tinuity contact comprising a front point and a 
back point, including manually controllable cir 
cuit means for energizing said Switch control re 
lay through said back point of said continuity 
contact and for energizing said retaining winding 
of Said overload relay through said front point 
of Said continuity contact, and also including 
SWitch operating means for moving a railway 
track. SWitch between normal and reverse posi 
tions, the combination comprising, a power con 
trol relay energized in multiple with said switch 
control relay through a back contact of said 
Switch control relay, and means controlled by 
Said power control relay and by said switch con 
trol relay for retaining said: power control relay 
energized in Series with said switch operating 
means and Said pick-up winding of said over 
load relay. - 

8. In railway track switch controlling appa 
ratus including a Switch control relay, including 
manually controllable circuit means for energiz 
ing Said Switch control relay, and also including 
Switch operating means for moving a railway 
track Switch between normal and reverse posi 
tions, the combination , comprising, a power 
control relay energized in multiple with said 
Switch control relay, and means controlled by said 
power control relay and by said switch control 
relay for retaining said power control relay en 
ergized in Series with said switch operating 
63S. 

9. In railway track switch controlling appara 
tus, including a Switch control relay, including 
manually controllable circuit means for energiz 
ing Said Switch control relay, and also including 
Switch operating means for moving a railway 
track Switch between its extreme positions, the 
combination comprising, a power control relay 
having a pick-up winding and a retaining wind 
ing, circuit means for energizing said pick-up 
Winding for only a brief period of time in multiple 
With the Winding of said switch control relay, a 
rectifier, means controlled by front contacts of 
Said power control relay and of said switch con 
trol relay for energizing said rectifier, switch con 
tacts operated in conjunction with said switch 
Operating means, and operating circuits con 
trolled by Said Switch control relay and by said 
SWitch contacts for energizing said switch operat 
ing means by current from said rectifier in series 
With Said retaining winding of said power control 
relay only until completion of an operation of said 
Switch between its extreme positions. . . . . . . 

10. In railway track switch controlling appa 
ratus including a Switch control relay and manu 
ally controllable circuit means for energizing said 
Switch control relay and also including switch 
Operating means for moving a railway track 
SWitch between its extreme positions, and includ 
ing SWitch contacts operated in conjunction with 
a railway track Switch, the combination compris 
ing, a power control relay having a slow release 
pick-up Winding and a retaining winding, circuit 
ineans controlled by a back contact of said switch 
control relay for energizing said pick-up winding 
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in multiple with the winding of said switch con 
trol relay for only a brief period of time, a recti 
fier, means controlled by said Switch control 
relay and by said power control relay upon be 
coming energized for energizing said rectifier, 
and operating circuits controlled by Said SWitch 
control relay and by said Switch contacts for 
energizing said switch operating means from Said 
rectifier in series with said retaining Winding of 
said power control relay and arranged to be 
opened by said switch contacts when each SWitch 
operation is completed. 

11. In railway switch controlling apparatus 
including a switch control relay and manually 
controllable circuit means for energizing Said 
switch control relay, and also including SWitch 
operating means for moving a railway track 
switch between normal and reverse positions, the 
combination comprising, a power control relay 
having a slow release pick-up Winding energized 
in multiple with the winding of Said switch con 
trol relay through a back contact of Said SWitch 
control relay and said power control relay also 
having a retaining winding, and means controlled 
by said power control relay and by said Switch 
control relay for energizing said Switch Operat 
ing means in series with said retaining Winding 
of said power control relay. 

12. In railway switch controlling apparatus 
including a switch control relay and manually 
controllable circuit means for energizing Said 
switch control relay, and also including switch 
operating means for moving a railway track 
switch between normal and reverse positions, the 
combination comprising, a power control relay 
having a slow release pick-up winding energized 
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in multiple with the winding of said Switch con 
trol relay through a back contact of said Switch 
control relay and Said power control relay also 
having a retaining winding, a source of current, 
a second Source of current, and a circuit includ 
ing said first Source of current controlled by Said 
switch control relay and by said power control 
relay for controlling energization of said switch 
operating means by said second source of current 
through said retaining Winding of Said power 
Control relay. 

13. In railway switch controlling apparatus 
including a Switch control relay and manually 
controllable circuit means for energizing said 
Switch control relay, and also including switch 
operating means for moving a railway track 
switch between normal and reverse positions, the 
combination comprising, a power control relay 
energized in multiple with Said SWitch control 
relay through a back contact of Said switch con 
trol relay, and means controlled by Said power 
control relay and by said switch control relay for 
retaining said power control relay energized in 
series with said Switch operating means. 

ALAN. T. JOHNSTON. 
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