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Patented June 8, 1937 

UNITED STATES 

2,082,930 

PATENT OFFICE 
2,082,930 

APPARATUS FOR, CONTROLLING RALWAY 
SWITCHES 

Henry S. Young, Wilkinsburg, and Herbert L. 
Bone, Pittsburgh, Pa., assignors to The Union 
Switch & Signal Company, Swissvale, Pa., a 
corporation of Pennsylvania, 

Application December 10, 1935, Serial No. 53,774 
18 Claims, 

Our invention relates to apparatus for con 
trolling railway switches, and particularly to ap 
paratus for normally controlling a Switch from a 
remote point, but for at times modifying such 
Control in accordance with traffic conditions ad 
jacent the switch. 
Apparatus embodying our invention is partic 

ularly suitable for, although in no way limited 
to, the control of railway switches which arear 
ranged to be operated by means of the switch 
Operating mechanism described and claimed in 
an application for Letters. Patent of the United 
States, Serial No. 40,606, filed by Herbert L. 
Bone, on September 14, 1935, for Railway switch 
Operating apparatus. - 

We will describe a number of forms of appa 
ratus embodying our invention, and will then 
point out the novel features thereof in claims. 

In the accompanying drawings, Fig. 1 is a di 
agrammatic view showing one form of apparatus 
embodying our invention. Figs. 2, 3, and 4 are 
views showing modifications of portions of the 
apparatus illustrated in Fig. 1. Figs. 5 to 8, in 
clusive, and 10 to 14, inclusive, are diagrammatic 
views showing other forms of apparatus embody 
ing our invention. Fig. 9 is a view showing a 
modification of a portion of the apparatus illus 
trated in Fig. 8. 

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

40 
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Referring first to Fig. 1, the reference char 
acters and a designate the track rails of a 

5 

stretch A of railway track, the one rail of which 
is divided by means of insulated joints 2 to form 
a track section B-C. This track section is pro 
Wided With a track circuit comprising a track re 
lay D connected across the rails adjacent one end 
Of the Section, and a suitable Source of track cir 
cuit current, here shown as a battery 3, connected 
across the rails adjacent the other end of the 
Section. 

Located in Section B-C is a Switch E which 
connects the stretch. A with a stretch of track F. 
The Switch E is operated by a suitable switch 
mechanism M, which mechanism, as here shown, 
is of the electropneumatic type having included 
therein. Suitable biasing means for biasing the 
Switch to its nearest extreme position, whereby 
when the switch is moved to either extreme posi 
tion, it will be yieldingly held in Such extreme 
position even though the Supply of fluid to the 
operating motor of the mechanism is then cut 
off. The mechanism M is provided with the usual 
nornal magnet N and reverse magnet R, it being 
understood that the switch may be moved from 

(C. 246-219) 
its normal position to its reverse position by en 
ergizing the reverse magnet R, and from its re 
Verse position to its normal position by energiz 
ing the normal magnet N. One form of mecha 
nism which will operate in the manner just de 
Scribed is shown and described in an application 
for Tetters Patent of the United States, Serial 
No. 40,606, filed by Herbert L. Bone, on Septem 
ber 14, 1935, for Railway switch operating ap 
paratus. - 

Operatively connected with the switch E is a 
circuit controller G comprising three movable 
contactfingers 4, 5 and 6 which cooperate respec 
tively with fixed contact fingers 4a 4b, 5a 5b, and 
66, to form contacts 4-4a, 4-4b, 5.5a, 5-5b, 
6-6, and 6-6b. Contact 4-4a is closed when 
Switch Eoccupies its normal position or any posi 
tion between its normal position and its mid 
stroke position; contact 4-4b is closed when 
SWitch E occupies its reverse position, or any 
position between its reverse position and its mid 

O 
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stroke position; contact 5-5a is closed when 
SWitch E. occupies any position but its full re 
verse position; contact 5-5b is closed only when 
Switch E occupies its full reverse position; con 
tact 6-6 is closed only when switch E occupies 
its full normal position; and contact 6-6b is 
closed when switch E occupies any position but 
its full normal position. 
The magnets of the switch mechanism M are 

controlled by the circuit controller G, by the 
track relay D and by a manually operable lever L. 
The lever L will usually be located at a point 

remote from the switch, and as here shown is 
Capable of assuming a normal position in and a 
reverse position r. Operatively connected With 
the lever L is a contact arm 7 which cooperates 
With two fixed contacts in and Tr to close a 
normal contact 7-7n or a reverse contact 7-7 r 
according as lever L. occupies its n or its r position. 
The apparatus also includes two indication 

lamps H and H2, three resistors Ji, J2, and J3, 
and a battery K. The function of the lamps. Hi 
and H2 and resistors Ji, J2, and J3 will become 
apparent as the description proceeds. 
AS shown in the drawings, all parts are in their 

normal positions. That is to say, lever L and 
Switch E both occupy their normal positions, and 
Section B-C is unoccupied by a train. Under 
these conditions, magnets N and R are both de 
energized and lamp H is also deenergized. Lamp 
H, however, is lighted over a normal indication 
circuit which passes from battery K through wire 
9, contact 7-7n of lever L, the filament of lamp 
H1 connected in parallel with resistor Ji, front 
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2 2,082,980 
Contact 9 of relay D, contact 6-6a of circuit 
Controller G, and wires and 2 back to bat 
tery K. 
We will now assume that the parts are in the 

5 positions in which they are shown in the draw 
ings, and that it is desired to reverse switch E. 
To do this, lever I is moved from its normal po 
sition in to its reverse position r, thus opening 
contact 7-7 and closing contact 7-7. The 

10 opening of contact -in interrupts the circuit 
which was previously closed for indication lamp 
H so that this lamp now becomes extinguished, 
while the closing of contact 7-1 r. completes a 
normal control circuit for the reverse magnet R, 

15 which circuit passes from battery K through. 
wire 9, contact 7-7 of lever L., lamp H2 con 
nected in parallel with resistor J2, front contact 
3 of relay D, contact 5-53 of circuit controller 
G, Wire 4, the winding of magnet R, and wire 

20 2 back to battery K. The reverse magnet R. 
therefore becomes energized and causes the 
switch E to move to its reverse position. When 
the SWitch reaches its reverse position, contact 
5-5 of circuit...controller G becomes opened and 

25 contact 5-5b becomes closed. The opening of 
contact 5-5a interrupts the circuit which was 
previously closed for reverse magnet R, where 
Upon this magnet becomes deenergized and cuts 
off the supply of fluid pressure to the switch 

30 Operating mechanism M. The closing of con 
tact 5-5b of circuit controller G completes a 
reverse indication circuit including lamp H2, 
which circuit may be traced from battery K 
through wire 9, contact 7-7 of lever L, the fila 

35 ment of lamp H2 connected in multiple with re 
sistor J2, front contact. 3 of track relay D, con 
tact. 5-5b. of circuit controller G, and wire 2 
back to battery K. The indication lamp H2 there 
..fore becomes lighted to indicate that the switch 

40 Occupies its full reverse position. 
It should be pointed out that while the circuit 

Over which the reverse magnet R becomes ener 
gized during movement of the switch to its re 
Verse position under the conditions just described 

45 includes lamp H2 connected in multiple with re 
sistor J2, the lamp H2 will not become lighted 
under these conditions because the resistance of 

... the reverse magnet R is too;high to permit enough 
Current to flow in the lamp. The function of the 

50 resistor J2 is to prevent the operator from losing 
Control of the Switch in the event that the lamp 
H2 burns out. . . . . . . : 

: It should also be pointed out that if, when the 
Switch occupies its reverse position, it should 

55 creep away from this position: for any reason due, 
for example, to misadjustment of the biasing 
means of the mechanism M, contact 5-5a Will 
become closed and will reestablish the circuit 
previously traced for the reverse magnet R, thus 

60 causing the switch to be immediately restored to 
its reverse position. . . . . . . . . . . V 
When the Switch has been moved to its reverse 

position in the manner just described and it is 
- desired to restore it to its normal position, lever 

65 L is restored to its normal position. Under these 
conditions, as soon as the lever is moved away 
from its reverse position, the reverse indication 
circuit becomes interrupted at contact-gr of 
lever L, thus causing lamp H2 to become extin 

to guished; and when the lever reaches its normal 
position, the resultant closing of contact 7-in 
of lever T, completes a normal control circuit for 
the normal magnet N passing from battery K 

... through wire-9, contact 7-in of lever L, the fila 
75 ment of lamp H connected in multiple with 

- resistor J, front contact G of track relay D, 
contact 6-6b of circuit controller G, the Wind 
ing of normal magnet N, and wire 2 to battery 
K. The normal magnet N therefore becomes 
energized and causes the switch to move to its 
normal position. When the Switch reaches its 
full normal position, contact 6-6b of circuit 
controller G opens and deenergizes magnet N, 
and contact 6-6a of circuit controllier G closes 
and completes the previously described indica 
tion circuit for lamp H. Lamp H1 then becomes 
lighted to indicate that the switch occupies its 
full normal position. 

It should be pointed out that while the circuit 
Over Which the normal magnet N becomes einer. 
gized during the movement of the switch to its 
normal position under the conditions just de 
Scribed includes lamp H1 and resistor J1 con 
nected in multiple, lamp H will not become 
lighted because the resistance of the normal : 
magnet is too high to permit sufficient current 
to flow in the lamp H. It should also be pointed 
out that the function of the resistor J1 is to 
prevent the operator from losing control of the 
switch in the event that the lamp H1 burns out. 

It should further be pointed out that if, when 
the switch occupies its normal position, the switch 
Should creep away from this position for any 
reaSOn, the resultant closing of contact 6-6b of 
circuit controller G will reestablish the ener 
gizing circuit described above for the normal 
magnet, and Will thus cause the Switch to be 
immediately restored to its normal position. 

... We Will now assume that the switch occupies 
its normal position and that a train enters the 
track Section B-C. The presence of a train in 
this track section will deenergize track relay D, 
and this relay will therefore open its front con 
tacts 0 and 3 and close its back contact, i. 
The opening of front contacts ?o and 3 of relay : 
D will interrupt all control circuits which were: 
previously traced for the magnets N and R, thus 
preventing operation of the switch by means 
of the lever T, as long as the train remains in 
the section B-C. The opening of the front con 
tact. 0 of relay D will also interrupt the normal 
indication circuit including lamp H1, thus caus 
ing this lamp to become extinguished. The clos 
ing of contact 7 will complete a circuit passing 
from battery K through resistor J3, back contact 
7 of track relay-ID, contact 4-4a of circuit con 

troller G, wire 8, contact 6-6a of circuit con 
troller G, and wires. and 2 back to battery K. 
The circuit just traced is inactive, and has no 
effect on the operation of the apparatus as a 
whole, it being noted that a relatively small cur 
rent will flow in this circuit due to the presence 
of the resistor J3 in the circuit. . 

If while the train is within section B-C, the 
switch moves away from its normal position far 
enough to close contact 6-6b for any reason, the 
normal magnet N will become energized over an 
auxiliary control circuit which may be traced 
from battery K through wire 9, resistor J3, back 
contact 7 of track relay D, contact - a. of cir 
cuit controller G, wire 8, contact 6-6b of cir 
cuit controller G, the winding of the normal 
magnet N and wire 2 back to battery K. The 
energization of the normal magnet will, of course, 
cause the mechanism to immediately restore the 
Switch to its normal position. 

If a train enters the section B-C when the 
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Switch occupies its reverse position, the operation 
of the apparatus will be similar to that just de 
scribed when the switch occupied its normal po 15 
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2,082,930 
sition With the exception that under these latter 
Conditions the opening of front contact 3 of 
track relay D will interrupt the reverse indica 
tion circuit, thus causing lamp H2 to become ex 
tinguished, while the closing of back contact 
of relay D Will conplete another inactive circuit 
passing from battery K through resistor J3, back 
contact of track relay D, contact 4-lb of cir 
cuit controller G, wire 5, contact 5-5b of cir 
cuit controller G and wire 2 back to battery K. 
The closing of this latter circuit will have no ef 
fect on the renainder of the apparatus. . 

If while the train is within section B-C, th 
SWitch moves away from its reverse position far 
enough to close contact 5-53 of circuit controllel 
G, an auxiliary control circuit for the reverse 
magnet Will become closed, thus causing the 
mechanism M to immediately restore the Switch 
to its reverse position. This auxiliary control Cir 
cuit for the reverse magnet R under these con 
ditions passes fron battery K through resistor J3, 
back contact of track relay D, contact 4-3 of 
circuit controller G, wire 5, contact 5-5a of 
circuit controller G, wire 4, the winding of re 
verse magnet R, and wire 2 to battery K. 
We will now assume that the switch occupies 

its normal position and that a train trails the 
Switch. Under these conditions, as soon as the 
train passes the insulated joint 2 which is dis 
posed adjacent the one switch point, track relay 
) will become deenergized and Will contpete the 
previously described inactive circuit including 
back contact of relay D and resistor J3. This 
circuit Will only remain closed for a brief interval, 
however, because as soon as the train starts to 
displace the switch points from their normal po 
sitions, contact 3-5a of circuit controller G will 
epen and Will interrupt this circuit. Further 
in ore, the displacement of the Switch points by 
the train will cause contact 6-b to close and 
gomplete the previously traced auxiliary control 
circuit for magnet N. Magnet N will therefore 
become energized, and Will cause the mechanism 
Mi to tend to return the Switch to its normal posi 
tion. The extreme forces which are exerted on 
the switch by the wheels of a train, however, will 
cause the switch to move toward its reverse posi 
tion in spite of the fact that magnet N is then 
energized, and as soon as the Switch passes its 
mid stroke position, the resultant opening of con 
tact 4-ša of circuit controller G will deemergize 
magnet N. Furthermore, the resultant closing of 
contact, , -lb of circuit, controller G Will corn 
plete the previously described auxiliary control 
circuit for the reverse magnet R including this 
contact and the back contact of track relay 
D, and this magnet will therefore become ener 
gized and will assist the train in completing the 
movement of the SWitch pointS to their reverse 
positions. When the switch points reach their 
full reverse positions, contact 5-5 of circuit con 
troller C. Will open and contact 5-5b will become 
closed. The opening of contact 5-58 will inter 
rupt the auxiliary control circuit for the reverse 
magnet R, while the closing of contact 5-5b will 
complete the inactive circuit including back con 
tact of relay D and resistor J3. When the train 
which has just trailed the Switch departs from 
the track section B-C, track relay D will pick up 
and Will complete the normal control circuit for 
the normal magnet N. Normal magnet N Will 
therefore become energized, and will cause the 
mechanism M to restore the SWitch to its normal 
position. When the switch reaches its normal po 
sition, the resultant opening of contact 6-6 of 

3 
circuit controller G will deenergize magnet N. 
Furthermore, the resultant closing of contact 
6-68 of circuit controller G will complete the 
normal indication circuit, Lamp H will there 
fore become lighted to indicate that the Switch 
is restored to its normal position. When this 
happens, all parts Will be restored to the positions 
in which they are shown in the drawings. 
When the switch occupies its reverse position 

and a train trails the switch, the operation of the 
apparatus will be Similar to that just described 
When the Switch occupies its normal position and 
a train trails the switch. It is believed, therefore, 
that this latter Operation will be apparent from 
an inspection of the drawings without further de 
Scription. 

It should be noted that resistor J3 has approxi 
nately the same resistance as the resistance of 
either the resistor J1 or the resistor J2 So that, 
When the auxiliary control circuits for the mag 
nets N and R, including the resistor J3 are com 
peted, these magnets will be Supplied with cur 
rent of substantially the same magnitude as these 
Imagnets are Supplied with if one of the lamps 
H1 or H2 burns out. 

If desired, the two indication lamps H and H2 
may be replaced by a single indication lamp H 
which is connected in Series with the control and 
indication circuits shown in Fig. 1 in the manner 
illustrated in Fig. 2. The operation of the appa 
ratus as a whole when provided With only one 
indication lamp is similar to that previously de 
scribed with the exception that the indication 
lamp will become lighted whenever either the 
normal or reverse indication circuit Which is the 
equivalent of that described in connection with 
Fig. becomes completed, but not when any of 
the control circuits becomes completed. A re 
sistor J4 is preferably connected in multiple with 
the filament of the lamp H3 for the same reasons 
that the resistors Ji and J2 are coninected in null 
tiple with the lamps H1 and H2 in Fig. 1. 

Referring now to Fig. 3, in the modification 
here illustrated a relay P is connected in series 
with the control and indication circuits previous. 
ly described in connection with Fig. 1 in the same 
manner that the lamp H3 is connected in series 
with these circuits in Fig. 2. The resistance of 
relay P is Such that this relay will close its front 
contact. 20 when either the normal or reverse 
indication circuits are closed, but that, this re 
lay will not close its front contact when any of 
the control circuits are closed. Relay P controls 
a lamp H3 over a circuit, which is obvious from 
an inspection of the drawings. 
the apparatus as a whole when modified as shown 
in Fig. 3 is similar to that previously described 
with the exception that relay P will close its 
front contact 2) Whenever either the normal or 
reverse indication circuit corresponding to that 
described in connection with Fig. 1 becomes 
closed, and that when front contact 20 of relay 
P is closed, lamp H3 will become lighted to give 
an indication that the Switch occupies one or the 
other of its extreme positions. 
One advantage of the apparatus shown in Fig. 

3 is that Since the control circuits do not have 
the indication lamps connected in the circuits, 
these circuits will be unaffected by the burning 
Out of the indication lamp. 
In the modification shown in Fig. 4 the appa 

ratus is similar to that shown in Fig. 3 with the 
exception that lever I, is provided with two addi 
tional contacts 2-2 fin and 2-2 r which con 
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4. 
L. occupies its n or its r position, and which con 
tacts control two indication lamps H and H5, 
jointly with the relay P. The circuit for lamp 
His closed when and only when lever L. occupies 
its normal position and relay P is energized and 
includes front contact 20 of relay P, normal con 
tact 2-2 in of lever L, and the filament of lamp 
H4. The circuit for lamp H5 is closed when and 
only when lever L. occupies its reverse position 
and relay P is energized and passes from battery 
K through front contact 20 of relay P, reverse 
contact 2 -2 r of lever I and the filament of 
lamp H5 back to battery K. The operation of 
the apparatus as a whole when modified aS shown 
in Fig. 4 will be understood from the foregoing 
and from an inspection of the drawings without 
further description. 

Referring now to Fig. 5, the apparatus here 
shown is similar to that shown in Fig. 1, but the 
control and indication circuits have been modi 
fied in the manner which Will now be described 
to decrease the number of line Wires extending 
from the lever to the operating mechanism. 
As shown in Fig. 5, lever I and Switch E both 

Occupy their normal positions and Section B-C 
is unoccupied by a train. Under these conditions, 
the normal and reverse magnets are both deener 
gized and the indication lamp H is also deener 
gized. The indication lamp H, however, is en 
ergized by virtue of a normal indication circuit 
which passes from battery K through front con 
tact 22-228 of relay D, line Wire 23, contact 
-n of lever L, the filament of lamp H1 con 
nected in multiple with resistor J, line wire 24, 
contact 6-6 of circuit controller G, and Wires 

and 2 back to battery K. . 
We will now assume that with the parts in the 

positions just described the operator, Wishing 
to reverse Switch E, moves lever L. from its nor 
mal to its reverse position. Under these condi 
tions, the resultant opening of contact 7-7 of 
lever I, Will interrupt the normal indication cir 
cuit just described, while the resultant closing of 
contact -r of lever L will complete a normal 
control circuit for the reverse magnet R passing 
from battery K through front contact 22-22 of 
relay D, line wire 23, contact 7-7 of lever L, the 
filament of lamp H. connected in multiple with 
resistor J2, line wire 25, contact 5-5 of circuit 
controller G, wire 4, the winding of magnet R, 
and Wires 6 and 2 back to battery K. The re- . 
verse magnet R will therefore become energized 
and Will move the Switch to its reverSe position. 
When the switch reaches its reverse position, con 
tact 5-5a of circuit controller. G will become 
opened and will deenergize magnet R, and con 
tact 5-5b of circuit controller G will become 
closed and Will complete a reverse indication 
circuit. This reverse indication circuit may be 
traced from battery K through front contact 
22-22a of relay D, line wire 23, contact 7-7 of 
lever I, the filament of lamp H2 connected in 
multiple with resistor J2, line wire 25, contact 
5-5b of circuit controller G and wire 2 back to 
battery K. Lamp H will therefore become 
lighted to indicate that the switch and lever both 
occupy their reverse positions. 

If after the switch has been moved to its re 
verse position in the manner just described it is 
desired to restore it to its normal position, the 
Operator will restore lever L to its normal posi 
tion. This movement of the lever will interrupt 
the reverse indication circuit including lamp H 
and will complete a normal control circuit for 
the normal magnet N. This latter circuit may 

2,082,930 
be traced from battery K through front contact 
22-22a of relay D, line wire 23, contact 7-7n 
of lever L, the filament of lamp H connected in 
multiple with resistor J, line wire 24, contact 
6-6b of circuit controller G, the Winding of mag 
net N, and wire 2 back to battery K. The en 
ergization of the normal magnet N will, of course, 
cause the SWitch to move to its normal positiora. 
When the Switch reaches its normal position, con 
tact 6-6b of circuit controller G Will Open and 
will deenergize the normal magnet N, and con 
tact 6-6a will become closed and will complete 
the previously described normal indication cir 
cuit including the indication lamp H. When 
the normal indication circuit becomes closed, 
lamp H will, of course, become lighted to indi 
cate that the switch and lever both occupy their 
normal positions. 
We will now assume that the parts are in the 

positions in which they are shown in the dra W 
ings and that a train enters the section B-C. 
Under these conditions, relay D will, of course, 
become deenergized and will open its front con 
tact 22-228 and will close its back contact 
22-22b. The opening of front contact 22-228 
will interrupt the normal indication circuit that 
was previously closed at this contact, thus caus 
ing the normal indication lamp H1 to become ex 
tinguished, while the closing of contact 22-22 
of relay D will complete an inactive circuit pass 
ing fron battery K through back contact 22-22b 
of relay ), resistor J3, contact 4-4 of circuit 
controller G, wire 8, contact 6-8a of circuit 
controller G, and wires and 2 back to bat 
tery K. 

If while the train occupies section B-C, the 
SWitch points become displaced from their nor 
mal positions for any reason, contact 6-6 of 
circuit controller G will open and will interrupt 
the inactive circuit just traced, and contact 6-6b 
of circuit controller G Will become closed and 
Will Complete an auxiliary control circuit for the 
normal magnet N passing from battery K through 
back contact 22-22b of relay D, resistor J3, con 
tact 4-4a of circuit controller G, wire-8, con 
tact 6-5b of circuit controller G, the winding of 
the normal magnet N, and wire 2 back to bat 
tery K. The normal magnet N will therefore 
become energized and will admit fluid pressure 
to the operating motor of the mechanism M, thus 
causing the mechanism M to immediately restore 
the SWitch to its normal position. When the 
train leaves Section B-C, relay D Will, of course, 
again become energized which Will cause the 
apparatus to become restored to the condition 
which it occupied before the train entered the 
Section. ." 

When the switch occupies its reverse position 
and a train enterS Section B-C, the operation of 
the apparatus will be similar to that just de 
Scribed when the SWitch occupies its normal po 
Sition and a train enters section B-C with the 
exception that, under these latter conditions, the 
deenergization of relay D will interrupt the re 
verse indication circuit and will complete another 
inactive unit. This latter inactive circuit passes 
from battery K through back contact 22-22b of 
relay D, resistor J3, contact 4-4b of circuit, con 
troller G, wire 5, contact 5-5b of circuit con 
troller G and wire 2 back to battery K. 

If the switch is displaced from its reverse po 
sition for any reason when a train occupies sec 
tion B-C, contact 5-5b of circuit controller G 
will become opened and will interrupt the in 
active circuit just traced, and contact 5-50 will 
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2,082,980 
become closed and will complete an auxiliary 
control-circuit for the reverse magnet R. This 
auxiliary control circuit for the reverse magnet 
R passes from battery K through back contact 
22-22b of relay.D, resistor J3, contact 4-4b of 
circuit controller G, wire 5, contact 5-5a of cir 
cuit controllier G, wire 4, the winding of reverse 
magnet R, and Wires 6 and 2 back to battery 
K. When this auxiliary, circuit for the reverse 
magnet R becomes closed, the reverse magnet 
Will, of course, become energized, and Will cause 
the mechanism M to immediately restore the 
SWitch to its reverse position. 
We will now assume that the parts occupy the 

positions in which they are shown in the draw 
ings and that a train trails the switch, Under 
these conditions, the track relay D will become 
deenergized as Soon as the train starts, to trail 
the SWitch and Will cause the normal magnet N 
to become energized over the auxiliary control 
circuit previously traced for the magnet. The 
excessive forces which are exerted on the switch 
by the trailing train, however, will force the 
SWitch toward its reverse position and as Soon as 
the Switch is forced past its mid stroke position, 
contact 4-48 of circuit controller G Will become 
opened and will interrupt the auxiliary control 
circuit which was previously closed for the nor 
maimagnet at this contact and the contact 4-4b 
Will become closed and will complete the auxiliary 
control circuit previously traced for the reverse 
magnet R. The normal magnet will therefore 
become deenergized and the reverse magnet R. 
Will become energized, thus causing the mecha 
nism M to assist the train in completing the 
movement of the switch to its reverse position. 
As soon as the SWitch reaches its reverse posi 
tion, contact 5-58 of circuit controller G. Will 
open and will deenergize the reverse magnet, and 
contact 5-5b will become closed and Will com 
plete the previously described inactive circuit. 
When the train leaves section B-C, relay D will 
pick up and will interrupt the inactive circuit 
and will complete the normal control circuit for 
the norrhal magnet N. This Will cause the mech 
anisri) to restore the SWitch to its normal posi 
tion. When the switch reaches its normal posi 
tion, lamp H will become lighted in the manner 
previously described. 
When the Switch occupies its reverse position 

and a train trails the switch, the operation of 
the apparatus will be similar to that just de 
Scribed When the SWitch occupies its normal po 
sition and a train trails the Switch, and it is be 
lieved, therefore, that this latter operation will 
be apparent from the foregoing and from an in 
spection of the drawings without further detailed 
description. . . . 

Referring now to Fig. 6, in the modified form 
of the apparatus here shown, the Switch E, in 
stead of being located in section B-C, is located 
immediately to the left of this section, and dis 
posed on opposite sides of the SWitch a short 
distance back from the points are a source of 

The 
source of light 23 and light sensitive device 24 
are so arranged that light from the source 23 
Will normally strike the device but Will be inter 
rupted by the body of a car which is moving over 
the SWitch. The light 23 is constantly con 
nected with the terminals X and Y of a Suitable 
source of current, and the device 24 is similarly 
constantly connected with the terminals X and 
Y of the source. The device. 24 is provided with 
a front contact. 25. Which is closed or opened 

5 
according as the device does or does not receive 
light from the Source 23, and this contact is 
connected in series with the winding of a relay 
Q. It will be apparent, therefore, that relay Q 
Will be picked up or released according as the 
device 24 does or does not receive light from 
the Source f 23. The remainder of the appara 
tuS shown in Fig. 6 is similar to that shown in 
Fig. 5 and the circuits for controlling the magnet 
Vaives N and R are likewise similar to those 
shown in Fig. 5 with the exception that the nor 
inal indication circuit and the normal control 
circuit. Over which the normal magnet becomes 
energized when the lever I, is moved to its normal 
position to move the switch from its reverse po 
Sition to its normal position have both been modi 
fied to include a front contact. 26 of relay Q, 
&nd that, the reverse indication circuit and the 
normal control circuit over which the reverse 
magnet becomes energized when the lever is 
moved to its reverse position to move the switch 
from its normal position to its reverse position 
have likewise both been modified to include the 
front contact 26 of relay Q. 
The operation of the apparatus shown in Fig. 6 

in So far as the movement of the switch to its 
normal and reverse positions in response to the 
movement of the lever to its normal and reverse 
positions is concerned is identical with that pre 
viously described in connection with Fig. 5 and 
Will be understood from the foregoing without 
further description. 
When a train moving in the direction of the 

arrow enters track Section B-C, the resultant 
deenergization of relay D will cpen the normal 
control and indication circuits and will complete 
One or the other of the inactive circuits depend 
ing upon which position the switch then occupies 
in the same manner as was previously described 
in connection with Fig. 5 when a train entered 
the Section B-C. When the train reaches: the 
position where it is directly opposite the switch, 
it will intercept the beam of light from the source 
23 and will thus cause relay. Q to become de 

energized. The deenergization of this relay 
under these conditions, however, will have no ef 
fect on the remainder of the apparatus until after 
the train clears the track section B-C in which 
event the normal indication circuit will be re 
tained Open at front contact 26 until the car 
clears the light beam. When a train moving in 
the direction opposite to that indicated by the 
arrow passes the switch, it will cause relay Q to 
become deemergized before track relay D be 
comes deenergized. The deenergization of relay 
Q will open all control and indication circuits, 
thus preventing operation of the switch by the 
lever while a train is passing the switch. The 
deenergization of relay D under these conditions 
Will, have no effect on the apparatus unless the 
Switch points should be displaced from this orig 
inal position, for any reason, in which event one 
Or the other of the auxiliary control circuits Will 
become closed at back contact 22-22b of relay 
D, and cause the mechanism M to immediately 
restore the Switch points to their original posi 
tions. 
When a train trails the switch, the operatio 

will be similar to that just described with the 
exception that the trailing train will force the 
points to their trailed position before relay D 
becomes deenergized, thus permitting the switch 
to be trailed without applying fluid to the operat 
ing motor of the switch mechanism M during the 
movement of the points to their trailed positions, 
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If the points become displaced from their trailed 
positions before the train clears Section B-C, 
one or the other of the auxiliary control circuits 
depending upon the position the Switch occu 
pies, will become completed in an obvious man 
ner and will immediately restore the parts to 
their trailed positions. When the trailing train 
clears section B-C, the resultant picking up of 
relay D will complete the proper control circuit 
to cause the switch to be restored to its original 
position. 

Referring now to Fig. 7, as here shown, the 
track relay D shown in Fig. 6 has been replaced 
by a relay Qi which is controlled by a light Sensi 
tive device. 241. The light sensitive device 24 
is disposed on the opposite side of the track A 
from a source of light 231 in such manner that 

- a car approaching the switch Ein a facing point 
direction Will intercept the supply of light to the 
device. 241 when the car reaches a point which 
is slightly less than a car length away from the 
switch, and will continue to intercept the light 
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to the device 241 until after the car intercepts 
the supply of light to the device f24. The relay 
Q1, as here shown, is provided with a pickup. Cir 
cuit which passes from terminal X of the Source 
through front contact 25i of light. Sensitive, de 
vice 24, the winding of relay Q, and a front 
contact-27s of relay Q to terminal Y. Relay Q 
is also provided with a stick circuit, which passes 
from terminal X through front contact 25 of 
device 241, the winding of relay Q and front 
contact 271 of relay Qi to terminal Y. The re 
mainder of the apparatus shown in Fig. 7 is sin 

5 ilar to that shown in Fig. 6, but the control and 
indication circuits have been modified SOmewhat 
in a manner which will become apparent from the 
following description of the operation of the 
apparatus as a Whole. 
As shown in the drawings, lever Li and SWitch E 

both occupy their normal positions, and stretch 
A is unoccupied so that both light sensitive de 
vices 24 and 241 are receiving light from the 
associated sources. 23 and 23. Under these 
conditions, relays Q and Q are both picked up, 
and the normal and reverse magnets N and Rare 
both deemergized. Furthermore, under these 
conditions, the normal indication lamp H is en 
ergized by virtue of a circuit which passes from 
battery K through front contact 22-22 of re 
lay Q, front contact. 26 of relay Q, line wire 23, 
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the contact -in of lever L, the filament of lamp, 
H1 connected in multiple with resistor J, line 
wire 24, contact 6-6 of circuit controller G, and 
wires, and 2 back to battery K. 
We will now assume that with the parts in the 

positions just described the operator, Wishing to 
reverse the SWitch E, moves lever I to its re 
verse position. This movement of lever I, will 
interrupt the indication circuit for lamp H at 
contact-in, and Will complete a normal control 
circuit for the reverse magnet R passing from 
battery K through front contact 22-22B of re 
lay. Q, front contact 26 of relay Q, line wire 23, 
contact 7-7 r of lever L, the filament of lamp H2 
connected in multiple with resistor J2, line Wire 
25, contact 5-5a of circuit controller G, Wire f3, 
the winding of reverse magnet R, and wires f6 
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and 2 back to battery K. - The interruption of 
the indication circuit for the lamp H1 will cause 
this lamp to become extinguished, while the clos 
ing of the normal control circuit for the magnet 
R. Will cause this magnet to become energized, 
thus causing the SWitch to move to its reverse po 
sition. When the switch reaches its reverse posi 

2,082,930 
tion, contact 5-5a of circuit controller G will 
open and will interrupt the circuit which Was pre 
viously closed for reverse magnet R, and contact 
5- -5b of circuit controller G Will become closed 
and will complete a reverse indication circuit 
passing from battery K through front contact 
22-228 of relay Q, front contact 26 of relay Q, 
line wire 23, contact 7-7r of lever L, the fila 
ment of lamp H2 connected in multiple with re 
sistor J, line wire 25, contact 5-5b of circuit con 
troller. G, and wire 2 back to battery K. Lamp 
H2 will therefore become energized to indicate 
that the Switch and lever both occupy their re 
verse positions. 
When the SWitch has been moved to its reverse 

position in the manner just described and it is 
desired to restore it to its normal position, the op 
erator Will restore lever I to its normal position. 
This movement of the lever Will interrupt the re 
Verse indication circuit including lamp H2 and 
Will Complete a normal control circuit for the 
normal magnet N passing from battery K through 
front contact 22-22 of relay Q, front contact 
26 of relay Q, line wire 23, normal contact -7n 
of lever L, the filament of lamp H connected in 
multiple With resistor Ji, line wire 24, contact 
6-6 of circuit controller G, the winding of nor 
mal magnet N, and Wires and 2 back to bat 
tery K. The reverse indication lamp Will there 
fore become extinguished and the normal magnet 
N. Will become energized. The energization of 
the normal magnet N will, of course, cause the 
SWitch to move to its normal position, and when 
the Switch reaches its normal position, the re 
Sultant opening of contact 6-6b of circuit con 
troller-G will deenergize the normal magnet. 
Furthermore, When the Switch reaches its nor 
mal position the resultant closing of contact 
6-6 of circuit, controller G will reestablish the 
previously traced normal indication circuit in 
cluding lamp H. 

If When the parts are in their normal positions 
in which they are shown in the drawings the 
SWitch becomes displaced for any reason, contact 
6-6 of circuit controller G will become opened 
and contact 6-6 will become closed. The clos 
ing of contact 6-6 will complete the previously 
described circuit for the normal magnet N which 
magnet Will therefore become energized and cause 
the SWitch to be immediately restored to its nor 
mal position. In a similar manner, if when the 
SWitch is moved to its reverse position by move 
ment of the lever L to its reverse position, the 
SWitch is moved away from its reverse position 
for any reason the resultant closing of contact 
5-5 of circuit controller. G. Will reestablish the 
previously... described normal control circuit for 
the reverse magnet R and will thus cause the 
SWitch to be immediately restored to its reverse 
position. 
When a train moving in the direction of the 

arl'OW traverses the stretch of track shown in 
the drawings, it will intercept the beam of light 
from the Source 23 and will thus cause relay Q1 
to become deemergized, before the train reaches 
the SWitch. If, when relay Qi becomes deemer 
gized, the Switch occupies its normal position, the 
deenergization of this relay will complete an 
auxiliary control circuit for the normal magnet N 
passing from battery K through back contact 
22- 22 of relay Q, resistor J3, contact 4-4a of 
circuit controller G, the winding of magnet N 
and Wires if and 2 to battery K. The comple 
tion of this auxiliary control circuit for the 
normal magnet N will, of course, cause this mag 
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net to become energized and will thus insure that 
When the train reaches the switch, the switch 
Will be held in its full normal position. If, how 
ever, when relay Qi becomes deenergized the 
SWitch occupies its reverse position, an auxiliary 
Control circuit for the reverse magnet R will be 
come energized which latter circuit passes from 
battery K through back contact 22-22b of relay 
Q, resistor J3, contact 4-4b of circuit controller 
G, Wire 5, the winding of reverse magnet R, and 
wires 6 and 2 back to battery K. Under these 
latter conditions, therefore, the reverse magnet R. 
Will become energized and will cause the switch 
to be held in its reverse position. As the train 
paSSes over the Switch, it will intercept the beam 
of light to the device f 24 and will cause relay Q 
to become deenergized. The deenergization of 
this relay will interrupt at its front contact 2 
the pickup circuit for relay Q, and since the 
Stick circuit for relay. Q is then open at its own 
front contact 21, relay Ql will be prevented from 
picking up until after the train, has completely 
passed the Switch. When this happens, relay Q 
Will pick up, and as soon as this relay picks up, 
relay Q will become picked up. The picking up 
of relay Ql Will deemergize the normal or reverse 
magnet which was previously energized and will 
complete the normal control circuit for the indi 
cation lainp H or H2 thus restoring the parts 
to the conditions which they occupied before the 
train started to traverse the stretch. 
We will now assume that the parts are in the 

positions in which they are shown in the drawings 
and that a train trails the switch. Under these 

35 conditions, relay Q will become deenergized before 

4) 

the train reaches a position in Which it exerts a 
force on the points of the Switch, and the deener 
gization of this relay will interrupt the normal 
indication circuit which was previously. closed 
at this contact. Furthermore, the deenergization 
of relay Q will prevent the normal control circuit 
for the normal magnet N from becoming ener 
gized when the switch points are displaced by the 
trailing train and it will be apparent, therefore, 
that under these conditions the movement of the 
switch to its reverse position will be opposed only 
by the biasing means which are included in the 
mechanism M, and that as soon as the switch has 
been moved to its midstroke position these biasing 
means will become effective to complete the move 
ment of the SWitch. When the train reaches 
the position where it intercepts the beam of light 
to the device 24, relay Qi will become deener 
gized and will complete the previously described 
auxiliary control circuit for the reverse magnet R, 
thus causing the SWitch to be Securely held in its 
reverse position until after the train clears the 
light sensitive device 241. When this happens, 
the resultant picking up of relay Qi will reestab 
lish the normal control circuit for the normal 
magnet N and fluid pressure will then be admitted 
to the mechanism M to cause the Switch to be 
restored to its normal position. When the SWitch 
reaches its normal position, the normal magnet 
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will become deemergized and the normal indi 
cation lamp H will become energized in a manner 
which will be apparent from the foregoing with 
out further description. 
When the switch occupies its reverse position 

and a train trails it, the operation of the ap 
paratus will be similar to that just described With 
the exception that when the train, has moved 
the switch points to their normal position, the 
auxiliary control circuit for the normal magnet N 
will then become completed and will thus cause 

the normal magnet to become energized. This 
magnet Will Subsequently remain energized until 
the rear end of the train passes the device 241 
and it follows, therefore, that under these condi 
tions the switch will be positively held in its 
normal position until the train has cleared the 
device 241. When this happens, relay Qi will 
pick up and will cause the parts to be automati 
cally restored to the positions which they occu 
pied before the train started to trail the switch 
in a manner which will be readily understood from 
the foregoing without further description. 

0. 

Referring now to Fig. 8, the apparatus here 
shown is similar to that shown in Fig. 1 with the 
exception that only one indication lamp H3 is 
provided, and that the circuits have been re 
arranged in Such manner that this indication 
lamp is not included in any of the control circuits 
and is capable of giving three distinctive indica 
tions, as Will now be made clear. 
The operation of the apparatus shown in Fig. 8 

as a whole is as follow: As shown in the draw 
ings, lever L. occupies its normal position, section 
B-C is unoccupied, and switch E occupies its 
nolinal position. Under these conditions, the 
normal and reverse magnets are both deerner 
gized but the indication lanp H3 is energized over 
a normal indication circuit which passes from 
battery K through wire 9, contact 7-in of lever 
I, front contact 9 of relay D, contact 6-69 of 
circuit controller G, wire 38, and the filament of 
lamp Hito battery K. When the lamp is ener 
gized over this circuit, it burns with full bril 
liancy, thus indicating that the switch and lever 
Occupy corresponding extreme positions and sec 
tion B-C is unoccupied. 

If the operator in charge of lever L wishes to 
reverse the SWitch, he reverses lever L, thereby 
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opening contact -n and closing contact 7-ir. 
The opening of contact 7-in interrupts the indi- : 
cation circuit which was previously closed for 
lamp H at this contact, thus causing this lamp 
to become extinguished, while the closing of the 
contact 7-7 completes a normal control circuit 
for the reverse magnet R which is identical with 
the corresponding circuit for this magnet which 
becomes closed when lever L is noved to its re 
Verse position in Fig. 1 with the exception that 
this circuit does not include an indication lamp. 
Mechanism M is therefore actuated to move 
SWitch E to its reverse position. When the switch 
reaches its reverse position, contact 3-5a of cir 
cuit controller G opens and deenergizes the re 
Verse magnet, and contact 5-5b closes and com 
pletes a reverse indication circuit for lamp H3. 
This latter indication circuit may be traced from 
battery kthrough wire 9, contact -r of lever 
I, front contact 3 of relay D, contact 5-5b of 
circuit controller G, wire 36), and the filament of 
lamp H to battery K. Lamp H3 therefore be 
comes lighted at full brilliancy to again indicate 
that the switch and lever occupy corresponding 
extreme positions and Section B-C is unoccu 
pied. 

If the operator wishes to restore switch E to 
its normal position, he returns lever Ltoits normal 
position, whereupon the normal magnet becomes 
energized by Virtue of a normal control circuit 
Which is similar to that previously described in 
connection with Fig. 1 with the exception that 
this circuit does not include an indication lamp. 
Mechanism M then restores the Switch to its nor 
mal position. When the Switch reaches its nor 
mal position, contact 6-6b of circuit controller 
G opens and deemergizes magnet N, and contact 
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6-68 closes and completes the normal indication 
circuit for lamp H3. Lamp H3 theirefore becomes 
energized at full brilliancy to indicate that the 
switch and lever occupy corresponding extreme 
positions and Section B-C is unoccupied. 
When the parts occupy their normal positions 

in which they are shown in the drawings and a 

0. 

train enters section B-C, the resultant deener 
gization of relay D will open all control circuits 
controlled by lever L, thus preventing operation 
of the switch by the lever as long as the section 
B-C remains occupied. The deemergization of 
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relay D will also interrupt the normal indication 
circuit including normal contact 7-in of lever 
L and will complete an auxiliary indication cir 
cuit passing from battery K through resistor J3, 
back contact, it of relay D, contact 4-3a of circuit 
controller G, wire 8, contact 8-68 of circuit 
controller G, wire 33, and the filament of lamp 
H3 back to battery K. The resistance of the re 
sistor J3 is Such that when this circuit is closed, 
lamp H3 will become lighted at reduced bril 
liancy, thus giving an indication that the Switch 
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is in one of its extreme positions and section 
B-C is occupied. If the switch does not occupy 
its normal position at any time while section B-C 
is occupied by the train, contact 6-6 of circuit 
controller G will be open and contact 6-6b will 
be closed, and under these conditions current will 
fioW from battery K through resistor J3, back con 
tact 7 of relay D, contact 4-3 of circuit con 
troller G, wire 8, contact 8-3b of circuit con 
troller G, the winding of normal magnet N, and 
wire 2 back to battery K. . The magnet N will 
therefore become energized and wili immediately 
restore the SWitch to its normal position. 

If a train enters section B-C when the switch 
occupies its reverse position, the operation of the 
apparatus will be similar to that just described 
with the exception that under these conditions 
the indication lamp H will become lighted at 
reduced brilliancy over another auxiliary indica 
tion circuit which passes from battery K through 
resistor J3, back contact it of relay D, contact 
4-4b of circuit controller G, wire 5, contact 
5-56 of -circuit controller G, wire 3, and the 
filament of lamp H3 to battery K. If the Switch 
moves away from its reverse position for any 
reason while the train is in section B-C, contact 
5-5a of circuit controller G will become closed 
and Will coin plete an auxiliary control circuit for 
the reverse magnet R passing from battery K 
through resistor J, back contact of relay D, 
contact 4-4b of circuit controller G, wire 5, 
contact 5-58 of circuit controller G, wire is, the 
winding of reverse magnet R, and wire 2 back to 
battery K. The reverse magnet R will therefore 
become energized and Will immediately restore 
the switch to its reverse position. w 
We will now assume that the parts are in their 

normal positions and that a train, trails the 
Switch. Under these conditions, as soon as the 
train has moved the switch away from its normal 
position far enough to close contact 5-6b of cir 
cuit controller G, the normal magnet N will be 
come energized over the previously traced aux 
iliary control circuit including contact 6-6b of 
circuit controller, G, contact 4-4 of circuit con 
troller G, and back contact of relay D and will 
thus cause the mechanism M to tend to retain 
the SWitch in its normal position. The train, 
however, will exert sufficient force on the switch 
to move it toward its reverse position in opposi 
tion to the force exerted on it by the mechanism 
M, and as soon as the Switch passes its midstroke 

position, the circuit which was previously closed 
for the normal magnet N will become inter 
rupted at contact 4-48 of circuit controller G, 
and a circuit for the reverse magnet R will be 
come closed at contact. 4-4b of circuit controller 
G. This latter circuit may be traced from bat 
tery K through resistor J3, back contact T of 
relay D, contact 4-4b of circuit controller G, 
wire 5, contact 5-5 of circuit controller G, wire 
f, the winding of magnet R, and wire 2 back 
to battery K. The energization of magnet R will 
cause the mechanism M to assist the train in 
moving the Switch to its reverse position. When 
the Switch reaches its reverse position, contact 
5-5 of circuit controller G will open and Will 
deenergize magnet R. Furthermore, contact 
5-5 will become closed and will complete the 
previously described auxiliary indication circuit 
for lamp H including this contact and back con 
tact 7 of relay D. Lamp H3 will therefore be 
come lighted at reduced brilliancy, thus indicat 
ing that the switch has reached its reverse posi 
tion. When the train which trailed the SWitch 
departs from Section B-C, relay D will, of 
course, pick up and will thus interrupt the 
auxiliary indication circuit which was previously 
closed at back contact . Furthermore, the 
picking up of this relay will complete the pre 
Vicusly described circuit for the normal magnet 
N including front contact fo of relay D and con 
tact 6-6 of circuit controller G. This mag 
net Will therefore become energized and Will 
Cause the mechanism M to restore the switch 
to its normal position. As soon as the switch 
reaches its normal position, contact 6-6b of cir 
cuit controller G will open and will deenergize 
the magnet N, and contact 6-6a of circuit con 
troller G will become closed and will complete 
the previously described indication circuit for 
lamp H including this contact. It will be ap 
parent, therefore, that with the apparatus con 
structed as shown in Fig. 8 if a train trails the 
Switch when the switch occupies its normal po 
Sition, the Switch will be restored to its normal 
position as Soon as the train departs from the 
Section B.C. 

If a train trails the switch when the switch 
Occupies its reverse position as soon as the switch 
points have been forced away from their reverse 
position far enough to close contact 5-5a of cir 
cuit controller G, a circuit for the reverse mag 
net R will become completed which may be traced 
from battery K through resistor J3, back contact 

of relay D, contact 4-4b of circuit controller 
G, wire 5, contact 5-53 of circuit controller G, 
Wire 4, the winding of the reverse magnet R, 
and Wire 2 back to battery K. The reverse 
magnet R. Will therefore become energized and 
Will-cause the mechanism M to oppose the move 
ment of the Switch. The train, however, will 
continue to force the points toward their normal 
positions, and as soon as the switch passes its 
mid stroke position, the circuit which was pre 
viously closed for the reverse magnet R will 
become opened at contact 4-4b of circuit con 
troller -G and a circuit for the normal magnet 
N. Will become closed at contact 4-4a of circuit 
controller G. This latter circuit passes from 
battery K through resistor J3, back contact 
of track relay D, contact 4-4a of circuit con 
troller G, wire f8, contact 6-6b of circuit con 
troller G, the winding of normal magnet N, and 
wire 2 to battery K. The reverse magnet R. 
will therefore become deenergized and the nor 
mal magnet N will become energized, thus caus 
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ing the mechanism M to assist the train in mov 
ing the switch to its normal position. When 
the Switch reaches its full normal position, the 
resultant opening of contact 6-6b of circuit con 
troller G will deemergize the normal magnet N 
and the resultant closing of contact 6-6a of cir 
cuit controller G Will complete the previously de 
scribed auxiliary indication circuit for lamp H 
including the contact 6-6a and the back con 
tact fit of relay D. When the train departs 
from the Section B-C, relay D Will, of COurSe, 
pick up thereby opening its back contact fi and 
closing its front contacts ( and 3. The open 
ing of back contact fit will interrupt the aux 
iliary indication circuit for lamp H including 
this contact, while the closing of front contact 
3 of the relay will complete the previously de 

scribed circuit for the reverse magnet R, includ 
ing this contact and contact 5-58 of circuit 
controller G. The reverse magnet R will there 
fore become energized and will cause the mecha 
inism M to restore the switch to its reverse-posi 
tion. When the switch reaches its reverse posi 
tion, contact 5-5a of circuit controller G will 
open and Will deenergize the magnet R, and con 
tact 5-5b of circuit controller G will close and 
will complete the previously described indication 
circuit for the lamp H. 

It follows from the foregoing that With the 
apparatus constructed as shown in Fig. 8, when 
the switch occupies either extreme position, 
lamp H3 will be lighted at full brilliancy or at 
reduced brilliancy according as section B-C is 
unoccupied or occupied and that, when the 
switch is in transit, the lamp Will be extin 
guished, thus giving three distinctive indications 
by means of a single indication lamp, 

Referring now to Fig. 9, we have here shown a 
modification of a portion of the apparatus shown 
in Fig. 8. As here illustrated, two indication 
lamps H4 and H5 are provided. The lamp H is 
connected between the wire 3 and the negative 
terminal of battery K in series with a normal 
contact 2-2 in of lever L, while the lamp H is 
similarly connected in series with a contact 
-2 r of lever L between the Wire 30 and the 

negative terminal of the battery K. It will be 
seen, therefore, that with the apparatus modified 
as shown in Fig. 9, the lamp H will become 
energized at full brilliancy when the Switch and 
lever both occupy their normal positions and 
section B-C is unoccupied, and at reduced bril 
liancy when the switch occupies its normal posi 
tion and section B-C is occupied, or When the 
Switch is forced to its reverse position by a 
trailing train. It will also be seen that lamp H 
Will become energized at full brilliancy when the 
Switch and lever both Occupy reverse positions, 
and section B-C is unoccupied, and at reduced 
billiancy when the switch occupies its reverse 
position and section B-C is occupied, or when 
the switch is forced to its normal position by 
a trailing train. It will further be seen that 
when switch E is in transit, both lamps H and 
H5 will be extinguished, thus giving the Operator 
an indication at all times of the position of the 
switch and whether or not section B-C is Occu 
pied or unoccupied. 

Referring now to Fig. 10, we have here shown 
another form of apparatus for controlling the 
switch E. The apparatus here shown is similar 
to that previously described in connection with 
Fig. 1 with the exception that the control and 
indication circuits have been separated, two bat 
teries K1 and K2 have been provided in place of 
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a single battery K, and a number of rectifiers 
have been provided to permit the use of a mini 
mum number of line wires between the control 
lever and the Switch. 
The operation of the apparatus shown in Fig. 

10 is as follows: As illustrated in the drawings, 
all parts are in their normal positions. All parts 
of the apparatus are therefore deenergized with 
the exception of the track relay D and the nor 
mal indication lamp H4. The circuit over which 
the normal indication lamp H4 is energized 
passes from battery K2 through line wire 3?, con 
tact 6-6 of circuit controller G, asymmetric 
unit Ul in its low resistance direction, wires 32, 
33 and 34, front contact 3 of track relay D, line 
Wire 35, contact 2-2 in of lever L, the filamert 
of lamp H and wire 33 back to battery K2. 

ASSuniling now that it is desired to leverse 
Switrh E. lever L is moved from its normal posi 
tion to its reverse position. This movement of 
the lever interrupts the normal indication cir 
cuit, which was previously closed for lamp H4, 
thus causing this lamp to become extinguished. 
This movement of the lever also completes a 
normal control circuit for the reverse magnet R. 
passing from battery K1 through wire 33, con 
tact 2-2 r of lever L, line wire 35, front contact 
3 of track relay D, wire 34, an asymmetric unit 
U in its low resistance direction, the winding of 
magnet R, wire 4, contact 5-5a of circuit con 
troller G, and line wire 3 back to battery K1. 
The reverse magnet R therefore becomes ener 
gized and causes the mechanism M to nilove the 
SWitch E from its normal position to its reverse 
position. When the switch reaches its reverse 
position, contact 5-58 of circuit controller G be 
Connes - opened and interrupts the circuit over 
which the reverse magnet R was previously en 
ergized, thus causing this magnet to become de 
energized. Furthermore, contact 5-5b of circuit 
Controller G becomes closed and completes a re 
verse indication circuit passing from battery K2 
through line wire 3, contact 5-5b of circuit, 
controller G, an asymmetric unit U3 in its low 
resistance direction, wire 37, front contact f of 
relay D, line wire 39, contact -r of lever L, the 
filament of lamp H, and wires 40 and 39 to bat 
tery K. Lamp H5 therefore becomes energized 
to indicate that the switch now occupies its re 
Verse position. 
When the Switch occupies its reverse position 

and it is desired to restore the switch to its nor 
mal position, lever L is restored to its normal 
position. This movement of the lever interrupts 
the reverse indication circuit and completes a 
normal control circuit passing from battery Kl 
through wires 38 and 4, contact 7-in of lever 
I, line wire 39, front contact 0 of track relay D, 
Wire 3, an asymmetric unit U4 in its low resist 
ance direction, the winding of the normal mag 
net N, contact 6-6b of circuit controller G, and 
wire 3 back to battery K1. The interrupting of 
the reverse indication circuit, of course, causes 
the reverse indication light H5 to become extin 
guished, while the closing of the normal control 
circuit causes the normal magnet N to become 
energized. The energization of the normal mag 
net N, in turn, causes the switch mechanism M. 
to restore the SWitch E to its norinal position. 
When the switch reaches its normal position, the 
resultant opening of contact 6-6 of circuit con 
troller G interrupts the circuit which was pre 
viously closed for the normal magnet, thus caus 
ing this magnet to become deemergized; While the 
resultant closing of the contact 6-5 cf. circuit 
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controller G completes the previously described 
normal indication circuit, thus causing lamp H to 
become energized. 
When a train enterS Section B-C, track relay 

D will become deenergized and Will open its front 
ContactS 0 and 3 and Will close its back con 
tact T. The opening of the contacts and 3 
Will prevent operation of the Switch by the lever 
I aS Ong aS the train remains in Section B-C 
in a manner which will be readily apparent from 
the foregoing description and from an inspection 
of the dra Wings. The closing of back contact 

of track relay D will have no effect on the re 
mainder of the apparatus unless the Switch 
pointS become displaced from the positions which 
they occupied. When the train entered the Sec 
tion in which event the closing of this contact 
Will complete an auxiliary control circuit for the 
normal or the reverse magnet depending upon 
Whether the SWitch occupies its normal or its 
reverse position. The auxiliary control circuit 
for the normal magnet passes from battery Kl 
through line Wire A2, back contact 7 of track 
relay D, Wire 43, contact 4-4 of circuit con 
troller G, asymmetric unit U4 in its low resist 
ance direction, the Winding of the normal magnet 
N, contact 6-6 of circuit controller G, and line 
Wire 3 back to battery K1. The auxiliary con 
trol circuit for the reverse magnet R passes from 
battery K through line wire 42, back contact 

of track relay D, wire 43, contact 4-4b of 
Circuit Controller G, wire 33, asymmetric unit 
UP in its low resistance direction, wire 4, con 
tact 5-5 of circuit controller G, and wire 3 

It will be apparent that 
When the auxiliary control circuit for the normal 
magnet N becomes completed, the normal mag 
net Will become energized and will immediately 
restore the SWitch to its normal position, where 
upon this magnet Will again become deenergized. 
In a similar manner, when the auxiliary control 
Circuit for the reverse magnet R becomes com 
pleted, the everse magnet will become ener 
gized and will immediately restore the switch 
to its reverse position whereupon this magnet 
Will again become deenergized. When the train 
Which entered Section B-C departs from this 
Section, track relay D will, of course, pick up and 
Will restore the apparatus to the condition which 
it Occupied before the train entered section B-C. 
When the Switch occupies its normal position 

and a train trails the switch, the track relay D 
Will become deemergized before any displacement 
of the SWitch takes place and, as a reSuit, as soon 
as the train starts to displace the switch points 
from their normal positions, the auxiliary con 
trol circuit previously described for the normal 
magnet N will become completed. The normal 
magnet N will therefore become energized and 
Will cause the mechanism M to oppose the move 
ment of the SWitch points to their reverse posi 
tions. The extreme forces which are exerted 
on the points by the trailing train, however, will 
force the points to their reverse positions in spite 
of the Opposition to the movement of the points 
exerted by the mechanism M and as soon as the 
Switch points pass their mid stroke positions, 
the resultant opening of contact 4-4a of circuit 
controller G will interrupt the auxiliary control 
Circuit for the normal magnet N, while the clos 
ing of contact 4-4 of circuit controller G will 
complete the auxiliary control circuit previously 
traced for the reverse magnet R. The normal 
magnet N Will therefore become deemergized and 
the reverse magnet R will become energized, thus 
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causing the nechanism M to aSSist the train in 
completing the movement of the Switch points 
to their reverse positions. When the SWitch 
pointS reach their reverse positions, the result 
ant opening of front contact 5-5 of circuit con 
troller G Will deenergize the reverse magnet R. 
The Switch, however, will remain in its reverse 
position due to the biasing means included in 
the mechanism M until the train departs from 
Section B-C. When this happens, track relay 
D Will pick up, and the picking up of this relay 
Will complete the normal control circuit for the 
In Ornal magnet N, thus causing the mechanism 
M to restore the Switch to its normal position. 
When the Switch is restored to its full normal po 
Sition, the normal magnet N will become deen 
ergized and the normal indication lamp H4 Willi 
become energized in a manner which will be ap 
parent Without further description. 
When the SWitch occupies its reverse position 

and a train trails the Switch, the operation of 
the apparatus is similar to that just described 
and Will be apparent from the foregoing descrip 
tion and from an inspection of the drawings with 
Out further detailed description. 

Referring now to Fig. 11, the apparatus here 
shown is similar to that shown in Fig. 10 with 
the exception that the circuit controller G has 
been provided with two additional contacts 
45-5 and 35-45b thus making possible the use 
Of One leSS rectifier than is required with the 
apparatus Shown in Fig. 10. The contact 45-45a 
of circuit controller G is closed when and only 
When the Switch E occupies its full normal po. 
Sition, and the contact 45-45b is closed when 
and Only When the switch occupies its full re 
Verse position. 
As shown in Fig. 11, lever L. occupies its nor 

Inal position, Section B-C is unoccupied and 
SWitch E. Occupies its normal position. Under 
these conditions, the normal and reverse mag 
nets are both deenergized and the indication 
lamp H is also deenergized. The indication 
lamp H, however, is energized over a normal 
indication circuit which passes from battery K2 
through line wire 33, an asymmetric unit U5 in its 
low resistance direction, contact 45-45a of cir 
Cuit Controller G, wires 6 and 34, front contact 
3 of relay D, line wire 35, contact 2 i-2 in of 

lever T, the filament of lamp H4 and wire 36 
back to battery K. Lamp H4 is therefore en 
ergized to indicate that the switch and lever 
both Occupy their normal positions. 
We Will now assume that the operator Wishing 

to reverse the Switch reverses ever L. This 
movement of the lever will interrupt the pre 
viously described indication circuit at its contact 
2-2, thus causing the lamp H4 to become de 
energized. This movement of the lever will also 
Complete a normal control circuit for the reverse 
Inaghet R passing from battery K1 through wire 
38, contact 2A-2 r of ever L, line wire 35, front 
contact 3 of Felay D, wires 34, 47 and 48, the 
Wiiading of reverse magnet R, wire is, contact 
5-5. Of circuit controller G, air asymmetric unit 
U in its low resistance direction, wire is, and 
line wire 3 back to battery K1. Aagnet N will 
therefore become energized and will cause the 
mechainiSin i? to nove the switch E to its reverse 
position. When the SWitch E reaches its reverse 
position, the opening of contact 5-5a of circuit, 
controller G will de-energize the magnet R, while 
the closing of contact li-45b of circuit controller 
G. Wii connplete a reverse indication circuit 
passing from battery K2 through line wire 3, 
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2,082,980 
aSyntietric unit U5 in its low resistance direc 
tion, contact 45-45b of circuit controller G, 
Wires 52 and 50, front contact 0 of track relay D, 
line wire 5i, contact 7-7 of lever L, reverse in 
dication lamp H5, and wires 40 and 36 to battery 
K. The lamp H will therefore become ener 
gized to indicate that the Switch and lever both 
Occupy their normal positions. 
We Will noW assume that the SWitch and lever 

both occupy their leverse positions and that the 
Operator Wishing to restore the Switch to its 
normal position restores the lever to its normal 
position. This movement of the lever will inter 
rupt the reverse indication circuit, and Wilcon 
plete a normal control circuit for the normal 
magnet N, thus causing the reverse indication 
lamp H5 to become de-energized and the normal 
magnet to become energized. The normal con 
trol circuit for the normal magnet N may be 
traced from battery K1 through wires 38 and 4E, 
Contact -in of lever L, wire 5, front contact 
to of track relay D, wires 50 and 53, the Winding 
Of normal Inagnet N, contact 6-6b of circuit, con 
troller G, an asymmetric unit U7 in its low re 
sistance direction, and wires 49 and 3f back to 
battery K. The energization of the normal 
magnet N Will, of course, cause the mechanism 
M to move the SWitch to its normal position and 
When the switch reaches its normal position, 
contact 6-6b of circuit controller G will open 
and Will deemergize normal magnet, N. Further 
more, When the Switch reaches its normal posi 
tion, the normal indication circuit previously 
described Will become closed at contact 45-5a 
Of circuit controllier G, and the normal indication 
lamp H will therefore become lighted, thus 
indicating that the switch and lever both occupy 
their normal positions. 

If, when the SWitch occupies its normal posi. 
tion, the points should creep away from this po 
Sition for any reason, contact 6-6b of circuit 
Controller G Will become closed and Will com 
plete the normal control circuit for the normal 
magnet N, thus causing the mechanism M to 
immediately restore the Switch points to their 
normal positions. In a similar manner, if the 
Switch points creep away from their reverse 
positions when the lever L. occupies its reverse 
position, the normal control circuit for the re 
verse magnet, R. Will become energized and Will 
thus cause the mechanism M to restore the 
SWitch to its reverse position. 

If the SWitch points creep away from their 
noi'nal positions. When a train occupies section 
B-C, relay D will then be deenergized and, 
under these conditions, the ornal magnet N will 
become energized over an auxiliary control cir 
cuit for this magnet passing from battery Kl 
through line wire 42, back contact of track 
rclay D, wire 43, contact 4-58 of circuit, con 
troller G, wire 53, winding of magnet N, contact 
6-5b of circuit controller G, asymmetric unit U7 
in its low resistance direction, and Wires 9 and 
3 back to battery K1. The energization of the 
normal magnet N Will, of course, cause the 
mechanism M to immediately restore the Switch 
to its norinal position. In a similar manner, if 
the Switch E creeps away from its reverse posi 
tion when section B-C is occupied, relay D will 
then be deenergized and the reverse magnet R. 
will become energized over an auxiliary control 
circuit for this rinagnet which passes from battery 
K1 through line wire 42, back contact of relay 
D, wire 43, contact -6b of circuit controller G, 
wire 48, the Winding of the reverse magnet R, 

1 
Wire 4, contact 5-53 of circuit controller G, 
a Symmetric unit U0 in its low resistance direc 
tion, and Wires 49 and 3 back to battery K1. 
The reverse magnet R will therefore become 
energized and Willi inmediately restore the Switch 
to its reverse position. 
We Will now assume that the Switch occupies 

its normal position and that a train trails the 
SWitch. Under these conditions, when the train 
Starts to displace the switch points, track relay 
D will be deemergized and the auxiliary control 
Circuit for the normal magnet N will therefore 
become Completed, thus causing the mechanism 
M to oppose the movement of the points. The 
Wheels of a train will force the points toward 
their reverse positions in spite of the opposition 
by the mechanism M, however, and as soon as 
the points pass their midstroke positions, the 
reStiltant opening of contact 4-4a of circuit 
controller G will deemergize the normal magnet 
N, while the resultant closing of contact 4-4b 
of circuit controller G Will complete the auxil 
iary control circuit for the reverse magnet R. As 
a result, the mechanism M will then exert a force 
Oil the points which assists the train in con 
pleting their movement. When the SWitch 
reaches its full reverse position, the resultant 
Opening of contact 5-5 of circuit controllier G 
Will deemergize the reverse magnet R. The SWitch 
Will then remain in its reverse position due to the 
bias of the mechanism M, however, until the 
train departs from the section B-C whereupon 
the resultant picking up of the track relay D will 
complete the normal control circuit for the nor 
mal magnet N. This will cause the mechanism 

to restore the switch to its normal position and, 
When the Switch reaches its normal position, the 
normal Inagnet N will become deemergized and 
the normal indication lamp H will becoine en 
ergized in a manner which will be apparent 
without further description. 
When the switch occupies its reverse position 

and a train trails the switch, the Operation of 
the apparatus will be similar to that just de 
Scribed and will be apparent from the foregoing 
and from an inspection of the drawings without 
further description. 

Referring now to Fig. 2, we have here shown 
€ans for controlling the Switch mechanism M 

in Such manner that, if the switch is trailed, it 
Will remain in its trailed position until the con 
trol lever is moved to a position corresponding 
with the new position of the switch after which 
the Switch may be restored to its original posi 
tion by restoring the control lever to its original 
position, The desired control of the mechanism 
M is accomplished by controlling relay D jointly 
by the lever I, and the circuit controller G in 
Such manner that one pick-up circuit will be 
closed for relay D when and only when the switch 
a.ind lever both occupy their normal positions and 
that another pick-up circuit for relay D will be 
Closed when and only when the switch and ever 
both occupy their reverse positions. The pick 
up circuit for relay D which is closed when and 
only when the Switch and lever both occupy their 
normal positions passes from track battery 3 
through rail is, wires 5S and 57, contact 55-5a 
of circuit controller G, line wire 58, contact 
2-2 in of lever L, wires 59 and 6), the winding 
of relay D, wire 6, and rail back to battery 
3. The other pick-up circuit for relay D passes 
from battery 3 through rail fa, wires 58 and 57, 
contact 45-45b of circuit controller G, line wire 
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the winding of relay D, wire 6, and rail back 
to battery 3. Relay D is further provided with a 
stick circuit which passes from battery 3 
through rail 8, wire 56, front contact 63 of re 
lay D, wire 60, the Winding of relay D, wire 6, 
and rail to battery 3. 

It will be seen, therefore, that, when relay D 
is once picked up, it will remain picked up by 
Wirtle of its stick circuit until a train enters 
Section B-C whereupon this relay Will then be 
cone deemergized. It Will also be seen that, When 
relay D does become deemergized due to a train 
entering Section B-C, this relay will Subsequent 
ly remain deemergized until the train leaves the 
Section and lever I is noved to the position cor 
responding to the position Which the SWitch then 
occupies. 
The lever L and relay D jointly control the 

magnet valves N and R in the same manner as in 
Fig. 1 and it is believed, therefore, that this con 
trol will be understood from an inspection of the 
drawings without further description. It should 
be noted, however, that the auxiliary control 
circuits which are provided in Fig. 1 for energiz 
ing the normal and reverse magnets, if the Switch 
points are displaced from their extreme posi 
tion when the train occupies section B-C, have 
been Onitted from the dra Wings because they are 
deemed unnecessary. 

Referring now to Fig. 13, We have here shown 
another form of apparatus for accomplishing 
the Sane results as are accomplished by means 
of the apparatus shown in Fig. 12, but Which in 
troduces less resistance in the pick-up circuit for 
the track 'elay. As here shown, the track relay 
D is controlled by a relay P which latter relay, 
in turn, is controlled jointly by the lever L and 
the circuit controller G. Relay F is provided 
With one pick-up circuit which is closed when 
and only when lever I, and switch E both occupy 
their normal positions and which passes from 
battery K through wires 64 and 65, contact 
A 5-45a of circuit controller G, wire 66, the Wind 
ing of relay P, wire 6, contact 2-2 in of lever 
L., and Wire 68 back to battery K. Relay P is also 
provided with another pick-up circuit which is 
closed when and only when lever L and switch 
E both occupy their reverse positions and which 
passes from battery K through wires 64 and 69, 
contact. 2 -2 r of lever L, wire 67, the winding 
of relay P, Wire 66, contact 5-45b of circuit 
controller G, and wires 7 and S8 back to battery 
K. It will be apparent, therefore, that with the 
apparatus constructed as shown in Fig. 13, relay 
P will be energized when and only when the 
SWitch and lever both occupy corresponding ex 
treme positions. 
Relay D is provided With a pick-up circuit, which 

is closed when and only when relay P is energized, 
and which passes from battery 3 through rail a, 
wires 56 and . , front contact 2 of relay P, 
wires 73 and 69, the Winding of relay D, wire 6, 
and rail to battery 3. Relay D is also provided 
With a stick circuit, which is identical with the 
Stick circuit previously traced in connection with 
Fig. 12. 

It will be apparent, therefore, that with the ap 
paratus constructed as shown in Fig. 13 whenever 
relay D has once been energized, it will Subse 
quently remain energized until a train enters sec 
tion B-C whereupon this relay will then become 
deenergized. . It will also become apparent that, 
When this relay Once becomes deenergized, it 
Will Subsequently remain deemergized until the 
train departs from Section B-C whereupon this 
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relay will then become energized if relay P is ener 
gized, which latter relay P, as pointed out here 
in before, will be energized if and only if the 
switch and lever Occupy corresponding extreme 
positionS. 
The remainder of the apparatus shown in Fig. 

13 is similar to that shown in Fig. i2 and need 
not therefore be described further. 

Referring now to Fig. 14, as here shown, relay 
D is controlled by relay P in the same nanner 
as in Fig. 13 but relay P, as here shown, is made 
SOW Ireleasing and is controlled by the level I, 
by relay D and by the circuit controller G in Such 
manner that relay P will be energized when and 
only When the Switch and lever occupy COrre 
sponding positions and the track relay D is de 
energized. Relay P, as here shown, is provided 
With one pick-up circuit which paSSes from bat 
tery K through Wire 64, contact, -n of lever L, 
the filament of lamp H connected in multiple 
with resistor J, back point of contact G of relay 
D, wire 75, contact 5-5.5a of circuit controller 
G, wire 66, the winding of relay P, and wire 76 
back to battery K. Relay P is also provided with 
another pick-up circuit Which paSSes from bat 
tery K through wire 64, contact -r of lever L, 
the filament of lamp H connected in multiple 
with resistor J2, the back point of contact 3 of 
relay D, wire 7, reverse contact 5-45 of cir 
cuit controller G, wire 56, the winding of relay 
P, and wire is back to battery K. Relay P is 
inade Sufficiently slow releasing so that it Will 
bridge the time interval which elapses between 
the opening of the back contacts and the closing 
of the front contacts of the track relay. 
With the apparatus arranged as shown in Fig. 

14 it Will be apparent that, When relay D once 
becomes energized, it Will remain energized until 
a train enters section B-C Whereupon this relay 
will then become deenergized. It Will also be ap 
parent that, when this relay once becomes de 
energized, it will subsequently remain deenergized 
until the train departs fron Section B-C Where 
upon, if the SWitch and lever then Occupy cor 
responding positions, one or the other of the pick 
up circuits for relay P Will become closed 
and Will cause this relay to pick up. The 
picking up of relay P, in turn, Will complete the 
pick-up circuit for relay D including front con 
tact 2 of relay P which will cause relay D to 
pick up. When relay D picks up, it Will open the 
circuit, which was previously closed for relay P 
at back point of this relay Or back point 3 de 
pending upon which position the SWitch then oc 
cupies but, due to the slow releasing character 
istics of relay P, this relay Will not open its front 
contact 72 until relay D has picked up and closed 
its stick circuit. When relay D does pick up and 
completes its Stick circuit, all parts will then be 
restored to their normal positions. 
The apparatus shown in Fig. 14 which has not 

been Specifically described is similar to that shown 
and described in the preceding Views and will be 
understood from an inspection of the drawings 
Without further description. 
Although We have herein show and described 

only a few forms of apparatus embodying our 
invention, it is understood that various changes 
and modifications may be inade therein within 
the scope of the appended claims without, depart 
ing from the Spirit and scope of our invention. 
Having thus described our invention, What we 

claim is: 
1. In combination, a railway Switch having nor 

mal and reverse positions, a SWitch operating 
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mechanism operatively connected with said 
switch, said mechanism being provided With 
means for biasing the switch to its nearest ex 
treme position and with a normal and a reverse 
magnet and being effective for moving Said SWitch 
to its normal position or its reverse position ac 
cording as said normal or said reverse magnet is 
energized, a relay controlled by traffic conditions 
adjacent, said switch, a manually operable lever 
having normal and reverse positions, a circuit 
controller controlled by said switch, two indica 
tion lamps, two resistors; a control circuit for Said 
normal magnet controlled by said lever, said relay, 
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and said circuit controller and including one of 
said indication lamps connected in multiple with 
one of said resistors and closed. When and only 
when said lever occupies its normal position, Said 
relay is picked up and said Switch occupies any 
position but its normal position, a control circuit 
for said reverse magnet controlled by said lever, 
said relay and said circuit controller and includ 
ing the other indication lamp connected in multi 
ple with the other resistor and closed when and 
only when said lever occupies its reverse position, 

5 said relay is picked up, and said Switch occupies 
any position but its reverse position; an indica 
tion circuit for the one lamp controlled by Said 
lever, said relay, and said circuit controller in 
such manner that said indication circuit Will be 
closed when and only when the Switch and lever. 
both occupy their normal positions and Said relay 
is energized, and an indication circuit for the 
other lamp controlled by said lever, said relay and 
said circuit controller in such manner that Said 
last mentioned indication circuit will be closed 
when and only when the switch and lever both 
occupy their reverse positions and Said relay is 
energized. o 

2. In combination, a railway Switch having 
normal and reverse positions, a Switch operating 
mechanism operatively connected with Said 
switch, said mechanism being provided With 
means for biasing the switch to its nearest ex 
treme position and with a normal and a re 
verse magnet and being effective for moving said 
switch to its normal position or its reverse po 
sition according as said normal or Said reverse 
magnet is energized, a relay controlled by traf 
fic conditions adjacent said switch, a manually 
operable lever having normal and reverse posi 
tions, a circuit controller controlled by Said 
switch, two indication lamps, two resistors; a 
control circuit for said normal magnet con 
trolled by said lever, said relay, and said circuit 
controller and including one of said indication 
lamps connected in multiple with one of Said re 
sistors and closed when and only when Said le 
wer occupies its normal position, Said relay is 
picked up, and said switch occupies any position 
..but its normal position; a control circuit for 
said reverse magnet controlled by Said lever, 
said track relay, and said circuit controller and 
including the other indication lamp connected 
in multiple with the other resistor and closed 
when and only when said lever occupies its re 
verse position, said relay is picked up, and Said 
Switch occupies any position but its reverse po 
sition, an auxiliary control circuit for said nor 
mal magnet controlled by said relay and said 
circuit, controller in such manner that said aux 
iliary control circuit will be closed when and only 
When said relay is released and said Switch oc 
cupies any position between its mid stroke posi 
tion and its normal position, an auxiliary con 
trol circuit for said reverse magnet controlled 

by said relay and said circuit controller in such 
manner that said last mentioned auxiliary con 
trol circuit Will be closed when and Only when 
Said relay is released and said SWitch. Occupies 
any position between its mid stroke position and 
its reverse position, an indication circuit for the 
one lamp controlled by said lever, said relay, 
and said circuit controller in such manner that 
said indication circuit will be closed when and 
Only when the Switch and lever both occupy their 
normal positions and said relay is energized, 
and an indication circuit for the other lamp con 
trolled by said lever, said relay, and said cir 
cuit controller in such manner that said last 
mentioned indication circuit Will be closed When 
and only when the switch and lever both occupy 
their reverse positions and said Irelay is ener 
gized. 

3. In combination, a railway switch having 
normal and reverse positions, a switch operat 
ing mechanism operatively connected with said 
Switch, said mechanism being provided with 
means for biasing the Switch to its nearest ex 
treme position and with a normal and a reverse 
magnet and being effective for moving the Switch 
to its normal or to its reverse position according 
as Said normal or said reverse magnet is ener 
gized, a relay controlled by traffic conditions ad 
jacent Said switch, a manually operable lever 
having normal and reverse positions and pro 
Wided With normal and reverse contacts, a cir 
cuit controller operatively connected with said 
Switch, Said circuit controller being provided 
With a first contact which is closed when the 
Switch occupies any position but its normal po 
Sition, with a second contact which is closed 
when the switch occupies any position but its re 
Verse position, With a third contact which is 
closed when and only when the switch occupies 
its, normal position, and with a fourth contact 
Which is closed, when and only when said switch 
Occupies its reverse position, a circuit for said 
normal magnet including a normal contact of 
Said lever, a first front contact of said relay, and 
Said first contact; a circuit for said reverse mag 
net including a reverse contact of said lever, a 
Second front contact of said relay, and said sec 
Ond contact, two indication iamps, a normal indi 
cation circuit including the one lamp, said nor 
mal contact of said lever, said first front con 
tact of said relay and said third contact, and a 
reverse indication circuit, including the other 
lamp, Said reverse contact of said lever, said sec 
Ond front contact of said relay and said fourth 
contact. -' ' -- . . 

4. In combination, a railway switch having 
normal and reverse positions, a switch operat 
ing mechanisin operatively connected With said 
Switch, said mechanism being provided with 
means for biasing the Switch to its nearest ex 
treme position and with a normal and a reverse 
magnet and being effective for moving the Switch 
to its normal. Or to its reverse position according 
as said normal or said reverse magnet is ener 
gized, a relay controlled by traffic conditions ad 
jacent said switch, a manually operable lever 
having normal and reverse positions and pro 
vided with normal and reverse contacts, a circuit 
controller operatively connected with said switch, 
said circuit controller being provided with a first 
contact which is closed when the Switch occu 
pies any position but its normal position, with 
a Second contact Which is closed. When the switch 
occupies any position but its reverse position, 
With a third contact which is closed when and 
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14 
only when the switch occupies its normal posi 
tion, and With a fourth contact Which is closed 
when and only when said Switch occupies its re 
verse position, a circuit for said normal magnet 
including a normal contact of Said lever, a first 
front contact of said relay, and said first con 
tact; a circuit, for said reverse magnet including 
a reverse contact of said lever, a second front 
contact of said relay, and said Second contact, 
two indication lamps, a normal indication cir 
cuit, including the one lamp, said normal con 
tact of said lever, said first front contact of said 
relay and said third contact, a reverSe indica 
tion circuit including the other lamp, Said re 
verse contact of said lever, said Second contact 
of said relay and said fourth contact, and two 
resistors one connected in multiple With each of 
said lamps in said indication circuits. 

5. In combination, a railway switch having 
normal and reverse positions, a Switch Operating 
mechanism operatively connected with said 
switch, said mechanism being provided with 
means for biasing the switch to its nearest eX 
treme position and with a normal and a reverse 
magnet, and being effective for moving the SWitch 
to its normal position or to its reverse position 
according as said normal or said reverse magnet 
is energized, a relay controlled by traffic condi 
tions adjacent said switch, a manually Operable 
level having normal and reverse positions and 
rovided with normal and reverse contacts, a 

circuit controller operatively connected with said 
switch, said circuit controller being provided With 
a first contact which is closed when the switch 
occupies any position but its normal position, 
with a second contact which is closed when the 
Switch occupies any position but its reverse po 
sition, with a third contact which is closed when 
and only when the switch occupies its normal 
position, with a fourth contact which is closed 
when and only when said Switch occupies its 
reverse position, with a fifth contact which is 
closed when the switch occupies any position 
between its mid stroke position and its normal 
position, and with a sixth contact which is closed 
when the switch occupies any position between 
its mid stroke position and its reverse position, 
a circuit for said normal magnet including a 
normal contact of said lever, a first front con 
taci, of said relay, and said first contact; a cir 
cuit for said reverse magnet including a reverse 
contact of said lever, a Second front contact of 
said relay, and said second contact, two indi 
cation lamps, a normal indication circuit includ 
ing the one lamp, said normal contact of Said 
ever, said first front contact of Said relay and 
said third contact; a reverse indication circuit 
including the other lamp, said reverse contact 
of said lever, said Second contact of Said relay 
and Said fourth contact; tWO resistors one Con 
nected in multiple With each lamp, a third re 
sistor, an auxiliary circuit for said normal mag 
net including said third resistor, a back contact 
of said relay, said fifth contact, and said first 
contact, and an auxiliary circuit for said reverse 
magnet including said third resistor, said back 
contact of said relay, said Sixth contact, and 
said second contact. 

6. In combination, a railway SWitch having 
normal and reverse positions, a switch operating 
mechanism operatively connected with said 
Switch, said mechanism being provided with 
means for biasing the switch to its nearest ex 
tireme position and With a normal and a reverse 
magnet and being effective for moving the switch 
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to its normal position or to its reverse position 
according as said normal or said reverse magnet 
is energized, a relay controlled by traffic condi 
tions adjacent Said SWitch, a manually operable 
lever having normal and reverse positions and 
provided with normal and reverse contacts, a 
circuit controllier Operatively connected With Said 
switch, said circuit controller being provided with 
a first contact Which is closed. When the Switch 
occupies any position but its normal position, with 
a Second contact which is closed when the Switch 
occupies any position but its reverse position, 
With a third contact which is closed when and 
Only when the switch occupies its normal posi 
tion, and With a fourth contact which is closed 
when and only when said Switch occupies its 
reverse position, two indication lamps, a circuit 
for said normal magnet including a normal Con 
tact of said lever, one of Said indication lamps, 
a first front contact of said relay, and said first 
contact; a circuit for said reverse magnet includ 
ing a reverse contact of said lever, the other of 
Said indication lamps, a second front contact of 
Said relay, and said second contact; a normal 
indication circuit including the one lamp, said 
normal contact of said lever, said first front 
contact of said relay and said third contact; a 
reverse indication circuit including the other 
lamp, said reverse contact of said lever, said 
second contact of Said relay and said fourth 
contact; and two resistors one connected in multi 
ple with each of said lamps. 

7. In combination, a railway switch having 
normal and reverse positions, a Switch operating 
mechanism operatively connected with said 
switch, Said mechanism being provided with 
means for biasing the Switch to its nearest ex 
treme position and with a normal and a reverse 
magnet and being effective for moving the switch 
to its normal position or to itS reverse position 
according as Said normal or said reverse magnet 
is energized, a relay controlled by traffic condi 
tions adjacent said switch, a manually operable 
lever having normal and reverse positions and 
provided with normal and reverse contacts, a cir 
cuit controller operatively connected with said 
Switch, said circuit controller being provided With 
a first contact Which is closed when the Switch 
Occupies any position but its normal position, 
With a second contact which is closed when the 
switch occupies any position but its reverse posi 
tion, with a third contact which is closed when 
and only when the Switch occupies its normal 
position, and With a fourth contact which is closed 
when and only when Said Switch occupies its 
reverse position, two indication lamps, a circuit 
for Said normal magnet including a normal con 
tact of Said lever, one of said indication lamps, 
a first front contact of said relay, and said first 
contact; a circuit for said reverse magnet in 
cluding a reverse Contact of said lever, the other 
of said indication lamps, a second front contact 
of said relay, and said second contact; a normal 
indication circuit including the one lamp, said 
normal contact of Said lever, Said first front con 
tact of said relay and Said third contact; a re 
verse indication circuit including the other lamp, 
Said reverse Contact of Said lever, said Second 
contact of said relay and said fourth contact; 
and two resistors one connected in multiple with 
each of Said lamps, the parts being so propor 
tioned that said lamps will become lighted When 
and only when the associated indication circuits 
are closed. 

8. In combination, a railway switch having 
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2,082,930 
normal and reverse positions, a switch operating 
mechanism operatively connected with said 
SWitch, Said mechanism being provided. With 
means for biasing the switch to its nearest ex 
terre position and With a normal and a reverse 
magnet aid being effective for noving the Switch 
to its noirral position or to its reverse position 
according aS Said Orina or said reverse magnet 
is energized, a relay controlled by traffic condi 
tions adjacent Said Switch, a manually, operable 
lever having normal and reverse positions and 
provided with normal and reverse contacts, a cir 
cuit, controller operatively connected with said 
SWitch, said circuit controller being provided with 
a first contact which is closed. When the SWitch 
Occupies any position but its normal position, 
With a Second contact. Which is closed when the 
switch occupies any position but its reverse posi 
tion, With a third contact which is closed. When: 
and only when the Switch occupies its normal po 
sition, and with a fourth contact which is closed 
when and only when said Switch occupies its re 
verse position; a circuit for said normal magnet 
including a nonnai contact of Said lever, a first 
front contact of Said relay, and said first con 
tact; a circuit for said reverse magnet including 
a reverse contact of said lever, a second front 
contact of said relay, and said Second contact; 
two indication lamps, a circuit for the one lamp 
including a norrha, contact of said lever, said 
first front contact of said relay, and said third 
contact; and a circuit for the other lamp includ 
ing a reverse contact of said lever, Said second 
front contact of said relay, and said fourth 

5 contact. 
9. In combination, a stretch of railway track 

provided with a railway switch having normal 
and reverse positions, a Switch operating mecha 
nisrin operatively connected with said switch, said 
SWitch Operating mechanism being provided with 
means for biasing the SWitch to its nearest- ex 
treme position and with a normal and a reverse 
magnet and being effective for moving the switch 
to its normal position or its reverse position ac 
cording as said normal or said reverse magnet is 
energized, a manually operable lever having nor 
mal and reverse positions and provided With nor 
na, and reverse contacts, a circuit controller Op 
eratively connected with said switch, said circuit 
controller being provided with a first contact 
Which is: closed when the SWitch occupies any 
position but its normal position, with a second 
contact, which is closed when the switch occu 
pies any position but its reverse position, with a 
third contact, which is closed. When and only. When 
the Switch occupies its normal position, With a 
fourth contact which is closed when and only 
When the Switch occupies its reverse position, a 
track Section formed in Said stretch and extends 
ing in opposite directions from said switch, a 
track relay, a second relay, a pick-up circuit for 
said track relay including the rails of Said sec 
tion and a front contact of said second relay, a 
stick circuit for said track relay including its own 
front contact and the rails of said section, a first 
pick-up circuit for said second relay including a 
normal contact of said lever and said third con 
tact of said circuit controller; a second pick-up 
circuit for said second relay including a reverse 
contact of Said lever and said fourth contact of 
said circuit controller, a circuit for the normal 
magnet including a normal contact of said lever, 
a first front contact of said track relay, and said 
first contact of said circuit controller, and a cir 
cuit for the reverse magnet including a reverse 

1. 
contact of said lever, a second front contact of 
Said track relay, and said second contact of said 
circuit controller. 

10. In combination, a stretch of railway track 
proVided With a railway SWitch having nonal and 
reverse positions, a SWitch operating mechanism 
Operatively connected with said Switch, said 
switch operating mechanism being provided with 
means for biasing the SWitch to its nearest ex 
treme position and With a normal and a reverse 
magnet and being effective for moving the Switch 
to its normal position or its reverse position ac 
cording as said normal or said reverse magnet is 
energized, a manually operable lever having nor 
mal and reverse positions and provided with nor 
mal and reverse contacts, a circuit controller 
Operatively connected with said Switch, said cir 
cuit controller being provided with a first contact, 
which is closed when the switch occupies any po 
sition but its normal position, with a second con 
tact which is closed when the Switch occupies any 
position but its reverse position, with a third 
contact which is closed when and only when the 
SWitch occupies its normal position, with a fourth 
contact which is closed when and only when the 
Switch occupies its reverse position, with a fifth 
contact which is closed when and only when the 
Switch occupies its normal position, and with a 
sixth contact which is closed when and only when 
the Switch occupies its reverse position, a track 
Section formed in Said stretch and extending in 
Opposite directions from said Switch, a track re 
lay, a Second relay, a pick-up circuit for said 
track relay including the rails of said section and 
a front contact of Said Second relay, a stick circuit 
for said track relay including its own front, con 
tact and the rails of said Section, a first pick-up 
circuit for Said second relay including a normali 
contact of said lever and said third contact of 
Said Circuit Controlle, a Second-pick-up circuit 
for said second relay including a reverse contact, 
of said lever and said fourth contact of said cir 
cuit controller, two indication lamps, a circuit for 
the normal magnet including a normal contact 
of said lever, one of said indication lamps, a first 
front contact of Said track relay, and said first 
contact of said circuit controller, a circuit for 
the reverse magnet including a reverse contact 
of said lever, the other indication lamp, a second 
front contact of said relay, and said second con 
tact of said circuit controller; a normal indication 
circuit including a normal contact of said lever, 
Said one indication lamp, said first front contact 
of said track relay, and said fifth contact of said 
circuit controller; and a reverse indication cir 
cuit including a reverse contact of said lever, said 
other indication lamp, said second front contact 
Of Said relay, and said Sixth contact of said cir 
cuit controller. 

11. In combination, a stretch of railway track 
provided with a railway switch having normal 
and reverse positions, a switch operating mecha 
nism operatively connected with said Switch, said 
switch operating mechanism being provided with 
means for biasing the SWitch to its nearest ex 
treme position and with a normal and a reverse 
magnet and being effective for moving the switch 
to its normal position or its reverse position ac 
ording as said normal or said reverse magnet is 

energized, a manually. Operable lever having nor 
rnal and reverse positions and provided With nor 
mal and reverse contacts, a circuit controller op 
eratively connected with said switch, said circuit 
controller being provided with a first contact 
which is closed when the switch occupies any po 
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sition but its normal position, with a second con 
tact which is closed when the SWitch occupies any 
position but its reverse position, with a third con 
tact which is closed when and only when the 
switch occupies its normal position, with a fourth 
contact which is closed when and only when the 
switch occupies its reverse position, a track Sec 
tion formed in said stretch and extending in op 
posite directions from said switch, a track relay, 
a slow releasing relay, a pick-up circuit for said 
track relay including the rails of said section and 
a front contact of said slow releasing relay, a 
Stick circuit for said track relay including its own 
front contact and the rails of said section, a first 
pick-up circuit for said slow releasing relay in 
cluding a normal contact of said lever, a first back 
Contact of Said track relay, and said third con 
tact of said circuit controller; a Second pick-up 
circuit for said slow releasing relay including a 
reverse contact of Said lever, a Second back con 
tact of Said track relay, and said fourth contact 
of said circuit controller; a circuit for the normal 
magnet including a, normal contact of Said lever, 
a first front contact of said track relay, and said 
first contact of said circuit controller; and a cir 
cuit for the reverse magnet including a reverse 
contact of said lever, a second front contact of 
said track relay, and said second contact of said 
circuit controller. 

12. In combination, a stretch of railway track 
provided with a railway switch having normal 
and reverse positions, a SWitch operating mecha 
nism operatively connected with said switch, said 
switch operating mechanism being provided with 
means for biasing the switch to its nearest ex 
trenne position and With a normal and a reverse 
magnet and being effective for moving the Switch 
to its normal position or its reverse position ac 
cording as said normal or Said 'everse magnet is 
energized, a manually operable lever having nor 
mal and reverse positions and provided with nor 
mal and reverse contacts, a circuit controller op 
eratively connected with said switch; said circuit 
controller being provided with a first contact 
Which is closed When the switch occupies any po 
sition but its normal position, with a second con 
tact which is closed When the switch occupies 
any position but its reverse position, with a third 
contact which is closed when and only when the 
SWitch occupies its normal position, with a fourth 
contact which is closed when and only when the 
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Switch occupies its reverse position, with a fifth 
contact which is closed when and only when the 
SWitch occupies its normal position, and with a 
sixth contact which is closed when and only when 
the SWitch occupies its reverse position, a track 
section formed in said stretch and extending in 
Opposite directions from said switch, a track re 
lay, a slow releasing relay, a pick-up circuit for 
Said track relay including the rails of said sec 
tion and a front contact of said slow releasing 
relay, a stick circuit for said track relay includ 
ing itS OWn front contact and the rails of said 
Section; a first pick-up circuit for said slow re 
leasing relay including a normal contact of said 
lever, a first back contact of said track relay, 
and said third contact of said circuit controller; . 
a second pick-up circuit for said second relay 
including a reverse contact of said lever, a second 
back contact of said track relay, and said fourth 
Contact of said circuit controller; two indication 
lanps, a circuit for the normal magnet including 
a normal contact of said lever, one of said indi 
cation lamps, a first front contact of said track 
relay, and Said first contact of said circuit con 
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troller; a circuit for the reverse magnet includ 
ing a reverse contact of said lever, the other in 
dication lamp, a second front contact of Said re 
lay, and said second contact of said circuit con 
troller; a normal indication circuit including a 
normal contact of Said lever, said one indication 
lamp, said first front contact of said track relay, 
and said fifth contact of said circuit controller; 
and a reverse indication circuit including a re 
Verse contact Of Said lever, Said other indication 
lamp, said second front contact of said relay, and 
Said sixth contact of said circuit controller. 

13. In combination, a railway switch having 
normal and reverse positions, a switch operating 
mechanism operatively connected with said 
SWitch, said mechanism being provided with 
means for biasing the switch to its nearest ex 
treme position and With a normal and a reverse 
magnet and being effective for moving the SWitch 
to its normal or to its reverse position accord 
ing as Said normal or said reverse magnet is 
energized, a relay controlled by traffic conditions 
adjacent Said Switch, a manually operable lever 
having normal and reverse positions and provid 
ed with normal and reverse contacts, a circuit 
controller operatively connected with said switch, 
said circuit controller being provided with a first 
contact which is closed when the switch occupies 
any position but its normal position, with a sec 
Ond contact which is closed when the switch oc 
cupies any position but its reverse position, with 
a third contact which is closed when and only 
when the switch occupies its normal position, and 
With a fourth contact which is closed when and 
Only when said switch occupies its reverse posi 
tion; a circuit for Said normal magnet including 
a normal contact of said lever, a first front con 
tact of said relay, and said first contact; a 
circuit for said reverse magnet including a re 
Verse contact of Said lever, a second front con 
tact of Said relay, and said second contact; a 
first indication circuit including a normal con 
tact of Said lever, said first front contact of said 
relay, and Said third contact; and a second indi 
cation circuit including a reverse contact of said 
lever, said Second front contact of said relay, 
and Said fourth contact. 

14. In combination, a railway switch having 
normal and reverse positions, a switch operating 
mechanism operatively connected with said 
SWitch and provided with a normal and a reverse 
magnet and effective for moving the switch to 
its normal or its reverse position according as 
Said normal or said reverse magnet is energized, 
two indication lamps, two resistors, a control cir 
cuit for said normal magnet including one of 
Said lamps connected in multiple with one of 
Said resistors, a control circuit for said reverse 
magnet including the other lamp connected in 
multiple with the other resistor, an indication 
circuit controlled in accordance with the posi 
tion of Said Switch and including said one lamp 
Connected in nultiple with said one resistor, 
and another indication circuit controlled in ac 
Cordance with the position of said switch and 
including said other lamp connected in multiple 
With Said other resistor, the parts being so pro 
portioned that said indication lamps will only 
become lighted when the associated indication 
circuit is closed. 

15. In combination, a railway switch having 
normal and reverse positions, a switch operating 
mechanism operatively connected with said 
SWitch, Said mechanism being provided with a 
normal and a reverse magnet and being effective 
for moving Said Switch to its normal position or 
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its reverse position according as Said normal or 
said reverse magnet is energized, two indication 
lamps, two resistors, a relay controlled by traf 
fic conditions adjacent said Switch, a manually 
operable lever, a circuit controller controlled by 
said Switch; a circuit for said normal magnet 
controlled by said relay, said lever, and said cir 
cuit controller and including One of said indica-. 
tion lamps connected in multiple with one of Said 
resistors; a circuit for said reverse magnet con 
trolled by said relay, said lever and said cir 
cuit controller, and including the other indica 
tion lamp connected in multiple with the other 
resistor; an indication circuit controlled by said 
relay, said lever, and said circuit controller and 
including said one indication lamp Connected in 
multiple with said one resistor; and another in 
dication circuit controlled by said relay, said 
lever, and said circuit controller and including 
said other lamp connected in multiple with said 
other resistor. 

16. In combination, a section of railway track 
the track rails of which are divided to form a 
track section, a railway Switch located in said 
track Section, a Switch operating mechanism op 
eratively connected With said Switch and in 
cluding a normal and a reverse magnet and ef 
fective to move said Switch to a normal or a 
reverse position according as Said normal or Said 
reverse magnet is energized, a manually Oper 
able lever having normal and reverse positions, 
a slow releasing relay, a track relay, a pick-up 
circuit for said track relay including the rails 
of said section and closed only when said slow 
releasing relay is picked up, a stick circuit for 
Said track relay including its own front contact 
and the rails of said Section, means for energiz 
ing said slow releasing relay when said Switch 
and said lever occupy corresponding positions and 
said track relay is deemergized, and means con 
trolled by said lever and said track relay for con 
trolling Said normal and reverse magnetS. 

17. In combination, a section of railway track 
the track rails of which are divided to form a 
track section, a railway switch located in said 
track section, a SWitch operating mechanism Op 
eratively connected with said Switch and includ 
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ing a normal and a reverse magnet and effective 
to move said switch to a normal or a reverse 
position according as said normal or said reverse 
magnet is energized, a manually operable lever 
having normal and reverse positions, a slow re- 5 
leasing relay, a track relay, means for energiz 
ing said track relay whenever said track sec 
tion is unoccupied and said slow releasing relay 
is picked up, means for maintaining said track 
relay, energized after it once becomes energized 10 
as long as said track section remains unoccupied, 
means for energizing said slow releasing relay 
When Said Switch and said lever Occupy Corre 
sponding positions and said track relay is deen 
ergized, and means controlled by said lever and l& 
said track relay for controlling said normal and 
reverse magnets. 

18. In combination, a section of railway track 
the track rails of which are divided to form a. 
track section, a railway switch located in said 20 
track section, a switch operating mechanism op 
eratively connected with Said Switch and in 
cluding a normal and a reverse magnet and 
effective to move said Switch to a normal or a 
reverse position according, as said normal or 
said reverse magnet is energized, a manually 
operable lever having normal and reverse posi 
tions, a slow releasing relay, a track relay, a 
pick-up circuit for said track relay including the 
rails of said section and closed only when said: 
slow releasing relay is picked up, a stick circuit 
for said track relay including its own front Con 
tact and the rails of said section, means for ener 
gizing said slow releasing relay when said switch 
and said lever occupy corresponding positions 
and said track relay is deemergized, a circuit for 
said normal magnet closed when said lever oc 
cupies its normal position, said track relay is 
picked up and said switch occupies any position 
but its normal position, and a circuit for said 40 
reverse magnet closed when said lever Occupies 
its reverse position, said track relay is picked up 
and said switch occupies any position but its 
reverse position. 
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