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My invention relates to electric railway switch 
tongue electrically actuated operator and par 
ticularly to the automatic control of the electric 
apparatus governing the operation therefor after 
the motorman has set the apparatus to guide his 
Vehicle in the Selected course. 
An object of my invention is to provide an 

improved electric control system to insure more 
definite operation of all apparatus affected by 
the System. 
Another object resides in providing enduring 

control apparatus so as to minimize service calls 
and to reduce the time required to effect repairs 
when necessary. This embraces reducing elec 
trical erosion at the trolley contactor and pro 
widing competent electrical contacts and relays 
for Operating Same. 
This invention should be regarded as an im 

provement in relation to the electrical control 
system disclosed in United States Patent No. 
1,736,801. It can be used also in connection with 
the trolley frog tongue operators. 
In the accompanying drawing: 
Figure 1 is a circuit diagram illustrating an 

electrical control System embracing the incident 
invention as applied to an electric railway track 
SWitch tongue operator Such as is commonly used 
for electric railways, some of the mechanical 
parts and apparatus being represented by con 
ventional Symbols. 

Figure 2 is a diagrammatic representation of 
the electrical equipment carried by a vehicle. 
This apparatus is preferably used in connec 

tion. With the conventional System known as 
"power on' or "power off,' which means the cur 
rent flowing to the motor of the propelling ve 
hicle while a collector, such as a trolley wheel or 
shoe carried by the vehicle, engages a trolley con 
tactor C with “power off' to operate the switch 
point in one direction, usually the straight ahead 
course, or for the curve course with “power on,' 
While the trolley Wheel is in engagement with the 
contactor during course of travel thereover. 
Two inter-connected cooperating Switch relays 

A, B are employed for applying, controlling the 
time period for application of current for the 
switching operation after a trolley wheel or cur 
rent collector has passed through the contactor 
C, and for interrupting said current. Although 
the basic principle of this apparatus, considered 
as a Whole, is the same as that employed in Pat 
ent No. 1736,801, the operation of these relays 
differs principally from the corresponding ones 
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tion of armature B, and impresses positive po 
tential on armature A, wire 2, solenoid 22, con 
tact B2, terminals 7, 72 and solenoid of relay 
B, and terminal 5 to which positive potential 
has been applied through Wire 3, contact fl, 
strip E, wire 8, winding of KL, wires 6 and 5 con 
nected permanently to trolley T. Thus relay B 
has been and remains shunted out until con 
tactor Strip E is dropped, incident to the passing 
of the trolley wheel, and when armature Bf 
is picked up, as explained hereinafter, and in 
presses positive potential from contact B2, arma 
ture Bl, Wire 23, armature 9 and then through 
either Wire 25 and Solenoid Sor wire 2S and sole 
noid Si to ground or negative potential. Note 
should be made that the solenoid of relay A, is 
always in series with armature 9 of relay KT, and 
One or the other of the Solenoids of the ground 
magnet through a normally open circuit and that 
the Solenoid of relay B is inactive or shunted out 
While A and A2 are engaged, and in series with 
Solenoid of A. When strip E and contact are dis 
engaged. Solenoid 22 and the magnetic core 
thereof constitute a holding magnet for retaining 
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of the patent in that magnetic blowout armature 
A? engages-contact A2, in advance of the opera- 55 

contact between B2 and B until armature A has 
Separated from contact A2. It should also be 
noted that this armature is controlled by a slow 
release relay by reason of choke or slug A2. 
Slugs B3, KL are applied to relays B, KL respec 
tively, primarily to prevent surges of current 
from disturbing established contacts. 
After Strip E has separated fron contact 
the circuit traced in the preceding paragraph 

to terminal f5 now extends through solenoid of 
A, terminal 6, wire T, resistor R, wires 18 and 
23, armature 9 and then to ground as explained 
above, thus armature Bf is picked up and ap 
plies current to S or SI of the track magnet. 
The contactor C is suspended adjacent and in 

definite relation to the trolley conductor T and 
is organized So that during the first engagement 
of the trolley wheel with movable strip E of the 
contactor, as it travels from left to right, with 
the controller set for drawing power to the ve 
hicle motor, a heavy current passes through wires 
5, 6, Solenoid of relay KL, wire 8, strip E, trolley 
Wheel, and the motor to the negative side of the 
circuit as shown in Fig. 2. This causes armature 
9 of relay KL to be raised into engagement with 
front contact 0, thereby selecting the circuit for 
the energization of track solenoids S for operat 
ing Switch point SP by establishing a circuit, de 
Scribed hereinafter. As the trolley wheel pro 
greSSes along Strip E, the latter is raised to make 
contact between itself and contact point , 



2 
which places positive potential on Wire 3, ter 
minal 5 of relay A and terminals 7 f, 72 of re 
lay B. Since terminal 6 of relay A is connected 
through wire f7, resistor R, wires 8, 23, armature 
9, contact point 9, holding magnet 9A, and Wire 
25, through the track solenoid S to ground, slow 
release relay A, equipped with a magnetic blow 
out, is energized and armature A will be picked 
up to effect contact with contact point A2. Since 
this contact point is connected through wires 9 
and 5 with the trolley Wire T, a positive potential 
is established through armature A, wire 2, 
holding magnet 22, contact point B2. Thus, it 
will be noted that relay B is inactive by reason 
of its terminals being subjected to positive po 
tential, however, upon the trolley wheel passing 
from contact strip E, the latter will be dropped, 
which disengages it from contact point if there 
by removing positive potential from the terminals 
of relay B. At this juncture, by reason of posi 
tive potential being impressed on terminal if, 
and terminal 72 being connected to terminal 5 
of relay A, the latter remains energized, since 
energizing current is now flowing through aux 
iliary slow release relay B, arnature B is picked 
up and effects contact with contact point B2. 
Concurrently therewith a flow of positive poten 
tial current passes through armature Bil, wire 
23, armature 9, contact point O, holding magnet 
9A, Wire 25 and Solenoid of the track magnet S to 
ground, thereby actuating plunger P, which in 
turn moves SWitch point SP to effect travel of 
the Vehicle to the turnout or curve track. 
When the trolley wheel engages strip E without 

drawing power, i. e. power off, relatively low am 
perage current flows through the circuit includ 
ing Wires 5, 6, solenoid of KL having only a few 
turns of heavy wire, wire 8, contact strip E, trol 
ley wheel to ground or negative potential through 
the lights, compressor and/or heater. Since a 
Current of low value Will be flowing through the 
KI relay armature 9 will not be raised from the 
lower or back contact 9B. The track solenoid 
actuating current will flow from trolley T, wires 
5, 9, contact A2, armature Af, wire 2, solenoid 
22, contact B2, armature Bl, wire 23, armature 9, 
contact 9B, wire 26 through solenoid Si of the 
track magnet to ground thereby actuating the 
plunger P of the Switch point for the straight 
track course of the vehicle carrying the trolley 
Wheel. In the event a preceding vehicle has also 
Operated the track magnet and the switch point 
to the Straight track, the latter operating with 
power off Will not change the position of the 
Switch point. 

It Will be perceived from the foregoing descrip 
tion that I have provided a simple and positive 
arrangement of electrical units organized into a 
complete System for throwing the point of a track 
SWitch in response to the engagement and dis 
engagement of the collector of a vehicle. Also, 
that the System embraces a control, which ac 
complishes, not only the stated objectives, but 
protects the Solenoid of the switch point throwing 
element against excessive application of current. 

It Will be evident to those skilled in the incident 
art that various modifications may be made in 
the parts herein described and still fall within the 
Scope of my invention, as for instance, a con 
Wentional rotary motor may be employed to actu 
ate the SWitch point in place of the reciprocating 
Solenoid actuated plunger, and the contactor with 
its lifting beam, or strip E may be replaced by 
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any one of a number of other suitable contactors, 75 

2,802,898 
consequently, I wish to be limited only by the 
claims presented herein. 
I claim: 
1. A SWitch operating System comprising, in 

combination, a track Switch; electrically-oper 
ated means for actuating the said track Switch; 
a trolley conductor T; a source of power includ 
ing the trolley conductor T; a trolley contactor C 
located adjacent the trolley conductor T and 
having a normally-open switch E- adapted to 
be closed by a current collector passing the said 
contactor; a first retarded-release relay having a 
normally-open Switch Al-A2 and a relatively 
high-resistance operating coil which, when ener 
gized, closes the switch Al-A2; a second re 
tarded-release relay having a normally-open 
Switch B-B2, a relatively high-resistance oper 
ating coil B which, when energized, closes the 
SWitch B-B2, and a relatively low-resistance 
coil 22, which, when energized, retains the switch 
Bf-B2 closed; a first circuit for energizing the 
coil A to close the switch Al-A2 including, the 
source of power, the switch E-ft of contactor C 
and the coil A of the first relay; a second circuit 
for energizing the coil B to close the Switch 
Bl-B2 including, the source of power, the switch 
Al-A2 of the first relay, the coil 22 of the second 
relay, the coil B of the second relay and the coil 
A of the first relay; a third circuit for energizing 
the electrically-operated means of the track 
SWitch and for energizing the coil 22 of the sec 
Ond relay including, the source of power, the 
Switch Ai-A2 of the first relay, the coil 22 of 
the Second relay, the switch B-B2 of the second 
relay, and the said electrically-operated means; 
means Operatively associated With the switch 
E-l. of the contactor C, and the coil B of the 
Said Second relay, for retaining the coil B de 
energized during the closure of the switch E-f; 
and means operatively associated with the switch 
B-B2 of the said second relay, and the coil A 
of the Said first relay, for deenergizing the coil A 
upon closing of the switch B-B2, whereby the 
electrically-operated means of the track-switch 
is energized for a predetermined time as deter 
mined by the closing of the switch B-B2 and 
the Subsequent opening of the switch Al-A2 a. 
predetermined time after the closing of the said 
SWitch Bf-B2. 

2. A Switch operating System comprising, in 
combination, a track Switch; electrically-oper 
ated means for actuating the track switch; a trol 
ley conductor; a source of power including the 
trolley conductor; a trolley contactor located ad 
jacent the trolley conductor and having a nor 
mally-open Switch adapted to be closed by a cur 
rent collector passing the said contactor; a first 
relay having a normally-open switch and an op 
erating coil, which, when energized, closes the 
normally-open switch of the said first relay; a 
Second relay having a normally-open switch and 
an operating coil which, when energized closes 
the normally-open switch of the said second re 
lay; a normally-deenergized holding-coil opera 
tively associated with the switch of the second re 
lay which, when energized, retains the switch of 
the Second relay closed; a first circuit for ener 
gizing the coil of relay A including, the source of 
power, the Switch of the trolley contactor, and 
the coil of the first relay; a second circuit for 
energizing the coil of the second relay including, 
the Source of power, the switch of the said first 
relay, the holding coil, the coil of the second re 
iay and the coil of the first relay; a third circuit 
for energizing the electrically-operated means of 
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the track-switch and for energizing the Said 
holding coil including, the source of power, the 
Switch of the first relay and the said electrically 
operated iSheans; a shunt circuit operatively a S 
Sociated With the SWitch of the contactor and the 
coil of the second relay, for retaining the coil of 
the second relay deeinergized during the closure 
of the Switch of the said contactor; and a shunt 
circuit operatively associated with the operating 
coils of the first and Second relays and the SWitch 
of the said second relay, for deenergizing each of 
the Said Operating coils upon closing of the SWitch. 
of the said second relay, thereby to open the 
switch of the first relay for deenergizing the 
holding coil for the Switch of the second relay 
and for deenergizing the electrically-operated 
means of the track SWitch. 

3. A switch Operating System comprising, in 
combination, a track switch; electrically-operat 
ed means for actuating the said track switch; a 
trolley conductor; a source of power; a trolley 
contactor located adjacent the trolley conductor 
and having a normally-open SWitch closed by a 
collector passing the said contactor; a first relay 
having a normally-deenergized operating-coil 
and a normally-open SWitch closed by the ener 
gization of the said operating coil of the said 
first relay; means operatively associated with the 
SWitch of the first relay, for delaying opening of 
the said Switch of the first relay for a predeter 
nined time after the deemergization of the Oper 
atting coil of the Said first relay; a second relay 
having a normally-deenergized operating-coil 
and a normally-open Switch closed by the ener 
gization of the operating coil of the said second 
relay; a normally-deenergized holding-coil oper 
atively associated with the switch of the second 
relay Which, when energized, retains the switch 
of the said second relay closed; means opera 
tively associated with the Switch of the trolley 
contactor and the operating coil of the first re 
lay, for energizing the operating coil of the said 
first relay in response to the closing of the switch 
of the said contactor; means operatively associ 
ated with the Switch of the first relay and the 
operating coils of the first and second relays, for 
energizing the operating coils of the said first 
and second relays in response to the closing of 
the Switch of the said first relay; means opera 
tively associated with the switch of the trolley 
contactor and the coil of the said second relay, 
for retaining the coil of the second relay deen 
ergized during the closure of the switch of the 
said contactor; a circuit for energizing the elec 
trically-operated means of the track Switch dur 
ing the closure of the Switches of the first and 
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and Second relays and the SWitches of the first 
and second relays, for deenergizing the operat 
ing coils of the first and second relays during the 
closure of the SWitches of the said first and Sec 
ond relays, thereby to open the switch of the 
first relay for deemergizing the said holding coil 
and thus to open the SWitch of the said second 
relay, whereby the electrically-operated means 
of the track-SWitch is energized for a predeter 
mined time as determined by the closing of the 
switch of the second relay and the subsequent 
opening of the switch of the first relay. 

4. A Switch operating system comprising in 
combination, a track switch; electrically-operat 
ed means for actuating the said track switch; 
a Source of power including positive and negative 
conductors; a trolley contact located adjacent 
the positive conductor and electrically connected 
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Second relays including the source of power, the 
normally-open SWitches of the first and second 
relays and the electrically-operated means of the 
track Switch; means operatively associated with 
the SWitches of the first and second relays, and 
the said holding coil, for energizing the said 
holding coil during the closure of the SWitches of 
the first and second relays; means operatively 
associated with the operating coils of the first 
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to the positive conductor by a collector passing 
the said contactor; a first relay having a nor 
mally-deenergized operating-coil and a normal 
ly-open SWitch closed by the energization of the 
Operating coil of the said first relay; means op 
eratively associated with the switch of the first 
relay, for delaying opening of the said Switch of 
the first relay for a predetermined time after the 
deenergization of the operating coil of the said 
first relay; a Second relay having a normalily-de 
energized operating coil and a normally-open 
SWitch closed by the energization of the operat 
ing coil of the said second relay; a normally-de 
energized holding-coil operatively associated 
with the switch of the second relay which, when 
energized, retains the switch of the said second 
relay closed; a first Wire connection electrically 
Connecting the Said trolley contact and one ter. 
minal of each of the said operating coils; a sec 
Ond wire connection electrically connecting the 
other terminal of the operating coil of the first 
relay, one terminal of the Switch of the second 
relay, and one terminal of the electrically-oper 
ated means of the track Switch; a third wire 
Connection electrically connecting the other ter 
minal of the electrically-operated means of the 
track Switch and the negative conductor; a 
fourth Wire connection electrically connecting 
One terminal of the switch of the first relay and 
the positive conductor; a fifth wire connection 
electrically connecting the other terminal of the 
Switch of the first relay and one terminal of the 
Said holding coil; and a sixth wire connection 
electrically connecting the other terminal of the 
Switch of the second relay, the other terminal of 
the operating coil of the second relay, and the 
other terminal of the said holding coil, whereby 
the Operating coil of the first relay is energized 
when the trolley contact is electrically-connected 
to the positive conductor, and the operating coils 
of the first and Second relays energized when the 
Said trolley contact is subsequently disconnected 
from the positive conductor, thereby to close for 
a predetermined time the switches of the first 
and Second relays to energize the electrically 
Operated means of the track switch. 

SAMUEL S. STOLP. 


