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to all whom it may concern: r 
Be it known that I, FRED B. CoREY, a citi 

zen of the United States, residing at Sche 
nectady, county of Schenectady, State of 

5 New York, have invented certain new and 
useful Improvements in Return-Indication 
Devices for Electric Interlocking Systems, 
of which the following is a specification. 
My invention relates to the control of rail 

10 way apparatus for controlling traffic such as 
track Switches driven by electric motors, and 
its object is to provide a novel arrangement 
of the return indication device which shows 
that the movement of the track switch or 

15 other apparatus is completed. In systems of 
this character, commonly known as electric 
interlocking systems, the control levers are 
ordinarily so arranged that the first part of 
the movement of the control lever energizes 

20 the electric motor to drive the switch con 
trolled by the lever. The control lever is 
arrested, before it has completed its move 
ment, by a catch, which is released only by 
the return indication, showing that the 

25 movement of the track switch has been com 
: ; pleted. The movement of the lever may 

then be completed so as to unlock other le 
vers interlocked therewith. Since the Safety 
of the system depends largely upon the cer 

30 tainty that the track switch has completed 
is its movement when the return indication is 

received, it is desirable that the return indi 
cation 
remain unaffected by any currents except 

35 the return indication current which is to op 
erate it. 
It has been proposed heretofore, in electric interlocking systems employing direct cur 

rent for the driving motors, to use alternat 
40 ling current for the return indication and to 

is... arrange the return indication magnet so that 
it cannot be affected by direct current as for 
instance, by connecting it to the return indi 
cation circuit through a transformer. Even 
with such an arrangement there is a possi 
bility of the magnet being actuated by a 
fluctuating direct currerit. 
The object of my invention is effectively 

to guard against such a possibility. 
50 My invention consists in employing a ro is tary motor arranged to be energized by the 

return indication current and so connected 
to the catch which stops the lever that the 
catch can be released only after the motor has 

45 

device should be so arranged as to 

completed a predetermined plurality of rev 
olutions. With such an arrangement, while 
a fluctuating current might cause the motor 
to start, it could not drive it a sufficient 
number of revolutions to release the lever. 
My invention will best be understood by 

reference to the accompanying drawing 
which shows diagrammatically an electric 
interlocking system provided with a return 
indication device arranged in accordance 
With my invention. 

In the drawing A represents a storage 
battery or other source of current for the 
driving motors of the system. The termi 
nals of this battery are connected to the bus 
bars a. 
B represents a switch member carrying 

four contacts b to band actuated by the 
control lever C. 

6 represents a latch arranged to arrest the 
control lever C in mid position by engage 
ment with a slot on the lower side of the 
control lever. 
D represents a transformer having two 

primary. windings connected to contacts of 
the switch member B and a secondary Wind 
ing connected to the primary winding of a 
Small rotary motor E. This motor is shown 
diagrammatically as of the well known in 
duction type, comprising a short circuited 
rotore and two primary windings or sets of 
coils e, e. These windings are connected in 
parallel, with a non-inductive resistance e” 
in series with the winding e°, so as to give a 
relative phase displacement to the currents 
in the two windings and thereby to give the 
motor a starting torque as is well understood 
in the art. The motor e carries a pinion 
which engages with a gear sector e' which is 
normally in the position shown in the draw 
ings and which, whenever the motor is de energized, returns by gravity to that posi 
tion. When the motor E is energized it ro 
tates in such a direction as to raise the gear 
sectore', and after the motor has completed 
a number of revolutions determined by the 
relative sizes of the pinion and the gear Sec 
tor, the gear sector is brought into engage 
ment with the latch 6 so as to move the latch 
out of engagement with the control lever C, 
as indicated in dotted lines, thereby permit 
ting the control lever to complete its move 
ment. The relative size of pinion and gear 
sector are preferably so chosen that a plu 
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net, which is in turn carried by the shafti. 
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rality of revolutions of the motor are re 
quired to bring the gear sector into position 
to release the latch. It will be seen that such 
a return indication device not only is not af 
fected by direct current but cannot be effec 
tively actuated by a fluctuating current, 
which, while it might cause the motor to: 
move slightly, could not drive it the neces 
sary number of revolutions to release the 
latch, since each impulse could carry the mo 
tor only a part of a revolution and after 
each impulse the gear sector would return 
by gravity to the position shown in the 
drawings. . . w 
My return indication device is not limited 

to any particular arrangement of interlock 
ing system, but for the sake of illustration I 
have shown it in connection with the system 
described in my earlier application, Serial 
No. 443,840, filed July 16, 1908, and in order 
that the operation of the system may be un 
derstood without reference to my earlier ap 
plication I shall describe the system here. 
The two primary windings of the trans 

5 former Dare connected in series with the 
control wires f and f. 
F and F represent relays in the control 

wires. 
G. represents the armature, and g, g the 

field windings of an electric motor. This 
motor is reversible, the field windings be 
ing connected for this purpose in the well 
known manner, so that one winding or the 
other is energized for the opposite directions 
of rotation of the motor. 
H represents a magnetic clutch, the mem 

ber carrying the energizing winding of the 
clutch being fast to a shaft I, which drives 
through suitable connections (not shown) a 
track-switch indicated diagrammatically at 
J. The armature h of the clutch is fast to 
the shaft of the motor armature G. The 
clutch is shown provided with two concen 
tric windings, either of which may energize 
it, two windings being used merely to sim 
plify the wiring. 

Krepresents the armature of a small alter 
nating-current generator, which armature is 
mounted on the shaft of the motor armature. 
This generator is provided with field wind 
ings : k, which are carried on a field mag 
When the clutch H is energized, the arma 
ture, and field of the small generator are 
locked together, and no current can be in 
duced in the generator armature. When the 
shaft I is stationary, the clutch H de?ner 
gized, and the motor-armature G running, 
an alternating voltage is induced in the gen 
erator-armature K, which voltage is em 
ployed for furnishing the return indication. 
Collector rings are provided for clutch H, 
armature K, and field k, as shown. 

65 L L represent switch-contact members, 
which are controlled by a memberi connect 

996,460 

ed to and moving with the track-switch. 
These contact members carry auxiliary con 
tacts land l. 
M and M represent a pair of electromag 

nets connected to the control-wires f and f", 
respectively, and jointly with the member i 
controlling the switch members LL. 
The diagram shows the conditions when 

the movement of the track-switch from one 
direction to the other has just been started. 
The control-lever has been moved to bring 
the switch member B from the initial dotted 
line position to an intermediate position, 
shown in full lines. In this position of the 
switch member B, a circuit is closed from 
the left hand terminal of battery A, through 

former D, control-wire f, relay F, magnet 
M, motor field winding g, the inner winding 
of clutch H, contact member L, genera 
tor field winding k, and motor-armature G., 
to the common main O. Relay F, magnet 
M, clutch H, motor field winding g, genera 
tor field winding k, and motor-armature G 
are all energized. The motor consequently 
starts and drives the track-switch, since the 
clutch connects the two together. Although 
the generator field k is energized, no current 
is induced in the generator armature, since 
the two elements of the generator are locked 
together by the clutch. As the track switch 
moves from one position to the other, mem 
ber i moves from left to right. When the 
track-switch completes its movement, mem 
ber i throws the switch members L and L' 
to their other positions. This short circuits 
the inner winding of clutch H. This short 
circuit may be traced from the left-hand col 
lector-ring on clutch H, through switch 
member L and through switch member Li to 
the second collector ring from the left on 
clutch H. Motor-armature G is, therefore, 
disconnected from the track-switch and runs 
free. The field of the alternating-current 
generator is, therefore, stationary, while its 
armature is driven by the motor. Further 
more, the generator-armature is now connect 
ed to line-wire f. This circuit maybe traced 
from the left-hand collector-ring of armature 
K through the contact of relay F, through 
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auxiliary contacts of switch member L., . 
through magnet winding M and relay F, the 
lower primary of transformer D, contact b°, 
resistance R, right-hand bus-bar a. and com 
mon main O, to the right-hand collector ring 
of generator-armature K. The alternating 
current generated in this armature conse 
quently produces a voltage in the secondary 
of transformer D to which the primary 
windings of the motor E are connected. The 
motor is therefore energized and turns its 
rotore in a clockwise direction so as to raise 
the gear sector e' and to release the control 
lever C. The ovement of the control le 
ver and switch member B may then be com 
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pleted so as to break the circuit of the main 
motor at contact b. 
switch, switch member B is thrown in the 
other direction. - 

5. It will be understood that the relays. F 
and F are arranged not to respond to the 
current from the alternating-current gen 
erator. They may be so arranged, either 
by adjusting them to respond only to a pre 

10 determined current-strength, since the cur 
rent from the alternating generator is natu 
rally less than the motor current, or they 
may be designed in any of the well known 
ways, to render them. unresponsive to alter 
nating-current. 
In the normal operation of the system, 

the magnets M and M perform no useful 
function. If, however, the completion of 
the movement of the track-switch is pre 
wented, so that switch members L and L are 
left in an intermediate position, then, by 
throwing switch member C to its other po 
sition, magnet M or M' is energized to draw 
the switch members back to their original 
position. It should be understood that the 
switch members L and L are mechanically 
connected to each other, so as to move to 

::gether. 
Since the motor E is of a type which will 

) not respond to direct current the insertion 
of the transformer D between the motor 
winding and the return indication circuit 
is not necessary, but the use of this trans 
formed simplifies the motor connections and 
for this reason I prefer to employ it. 
I do not desire to limit myself to the par 

ticular construction and arrangement of 
parts shown, but aim to cover in the ap 
pended claims all modifications which are 
within the scope of my invention. 
What I claim as new and desire to secure 

by Letters Patent of the United States, is 
3. In combination with an electric motor, 

a traffic controlling device, operative connec 
tions between said motor and device, a re 
turn indication circuit, means for producing 
a current in said circuit when said device is 
driven by said motor to a predetermined 
position, a rotary motor arranged to be en 

sergized by said current, a member adapted 
to be operated by Said rotary motor, and 
gearing between said rotary motor and said 
member whereby said member is actuated 

To reverse the track 
only by a predetermined plurality of revo 
lutions of said motor. 

2. In combination with an electric motor, 
a traffic controlling device, operative connec 
tions between said motor and device, a re 
turn indication circuit, means for producing 
a current in said circuit when said device 
is driven by said motor to a predetermined 
position, a rotary motor arranged to be en 
ergized by said current, a pinion driven by 
said rotary motor, a member having gear 
teeth meshing with Said pinion, and a second 
member arranged to be operated by the first 
member after the first member has moved a 
distance corresponding to a predetermined 
plurality of revolutions of said motor. 

3. In combination with an electric motor, 
a control lever therefor, a traffic controlling 
device, operative connections between said: 
motor and said device, a return indication 
circuit, means for producing a current in 
said circuit when said device is driven by said motor to a predetermined position, a ro 
tary motor arranged to be energized by said 

3. 
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current, a latch for said control lever, and 
operative connections between said rotary. 
motor and said latch comprising gearing ar 
ranged to release said latch after said 
rotary motor has completed a predetermined 
plurality of revolutions. 

4. In combination with an electric motor, 
a traffic controlling device, operative connec 
tions between said motor and said device, a 
return indication circuit, means for produc 
ing in said circuit a current of a character 
differing from that on which said motor 
operates when said device is driven by said 
motor to a predetermined position, a rotary 
motor operatively related to said circuit 
adapted to be energized only by current of 
said character, a member adapted to be ac 
tuated by said rotary motor, and gearing be 
tween said rotary motor and said member 
whereby, said member is actuated only by a 
predetermined plurality of revolutions of 
said motor. 

In witness whereof, I have hereunto set 
my hand this 22nd day of September, 1908. 

FRED B. COREY. 
Witnesses: 

BENJAMIN B. HULL, 
MARGARET E. Wool LEY. 
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