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My invention relates to railway signaling, and 
particularly to signaling for the control of traffic 
movements along intersecting tracks. More spe 
cifically, my invention relates to time element 
means, for preventing a change of route in the 
event of a momentary loss of shunt, and for at 
other times manually effecting a change of route. 

In an arrangement which was previously pro 
vided, an electrically operable device, such for 
example, as a thermal relay, becomes energized 
automatically, for preventing a change of route, 
in the event of a momentary loss of shunt, while 
a train is approaching a signal, which governs 
traffic movements. across an intersection of two 
tracks. A separate time element device, such for 
example, as a clockwise time release, was pro 
vided for at times manually effecting a change 
of route. 
One feature of my invention is the provision of 

means for at times controlling manually, for ef 
fecting a change of route, the same time element. 
devices as are controlled automatically for pre 
venting a change of route in the event of a mo 
mentary, loss of shunt. . 
I shall describe one form of apparatus em 

bodying my invention, and shall then point ou 
the novel features thereof in claims. . 

In the accompanying drawings, Figs. 1A to 1F, . 
inclusive, are diagrammatic views showing one 
form of apparatus embodying my invention, in 
which Fig. 1A shows two intersecting railway 
tracks. With two signals for each track, one on 
each side of the intersection, for governing traffic 
movements in opposite directions over the inter 
Section; Fig. 1B shows energizing circuits for sig 
nal control relays; Fig. 1C shows control circuits 
for signal repeater stick relays, one for each sig 
inal; Fig. 1D shows control circuits for thermal 
tinie element devices, Cne for each signal; Fig.1E 
shows control circuits for manual control stick 
relayS, one for each track; and Fig.1F shows 
control circuits for directional stick relays, one 
for each track. 

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

In each of the views, the contacts operated by 
the various relays or other devices are identified 
by numbers, such numbers having distinguish 
ing prefixes from which they are separated 
by a dash when the contacts are shown apart 
from the relay or other device by which they are 
operated. The prefix for each of these contact. 
numbers comprises the reference character for 
the respective relay or other device by which the 
associated contact is operated. For example, 

O 
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10 the drawings, are in the westbound direction. 

contact 2P-25, shown adjacent the symbol for. 
relay H in the upper left-hand portion of Fig. . . 
1B, is identified by the number 25 separated by a 
dash from the prefix 2P, which is the reference 
character for relay 2P by which this contact is 
operated. ... ". . ; : 

Referring first to Fig.1A, two intersecting rail 
way tracks are designated by the reference char 
acters. X and Z, and are divided into sections by 

25 

5 

insulated joints 5. Track X is divided into sec 
tions AET, ET and A2T, and track Z is divided 
into sections A3T, 3T and A4T. A track battery 
6 is connected, across the rails adjacent one end 
of each section, and a track relay designated by 
a reference character which is the same as the 
reference character for the associated track sec 
tion except that it includes the letter R, instead 
of the letter T, is connected across the rails ad 
jacent the opposite end of each section. Track 
sections AIT, A2T, A3T and A4T will be referred 
to as approach sections, and sections T and 3T 
will be referred to as crossing track sections. 
Signals designated by the reference characters 
and 2 are located adjacent the ends of track 

section f for governing traffic movements in op 
posite directions on track X across the intersec 
tion of the two tracks. Signals designated by 
the reference characters 3 and 4 are located ad 
jacent the ends of track section 3T for govern 
ing traffic movements, in opposite directions on 
track Z across the intersection of the two tracks. 
As here shown, each of these signals is of the 
color light type having a proceed lamp G and a 
Stop lamp R, but may be of any other suitable 
design. , : 

I shall assume that traffic movements toward 
the right, as shown in the drawings, on tracks 
X and Z are in the eastbound direction, and that 
traffic movements toward the left, as shown in 

Referring now to Fig.1B, circuits, are here 
shown for energizing signal control relays H, 2H, 
3H and 4H for signals, 2, 3 and 4, respectively. 
In Fig. 1C, pick-up, and stick circuits are 

shown for energizing signal repeater stick re 
lays P, 2P, 3P and 4P for signals 1, 2, 3, and 4, 
respectively. . . . . 

... In Fig. 1D, circuits are shown for energizing 
time element devices E, 2E, 3E and 4E for sig. 
nais , 2, 3 and 4, respectively. As here shown, 
time element devices E are of the thermal type 
but may be of any other suitable design. 
In Fig. 1E, pick-up and stick circuits are shown 

for energizing manual control stick relays US 
and SUS for tracks.X and Z, respectively. 

  



2 

In Fig. 1F, pick-up and stick circuits are 
shown for energizing directional stick relays S 
and 3S for tracks X and Z, respectively. Push 
button circuit controllers U and 3U are pro 
Wided for trackS X and Z, respectively. 
As shown in the drawings, all parts are in their 

normal condition, that is, each of the track Sec 
tions is unoccupied and hence, the track relays 
are energized; the red or stop lamp R for each of 
the signals is lighted; relays P, 2P, 3P, 4P, US 
and 3US are energized; and relays H, 2H, 3H, 
4H, S and 3S, and time element devices E, 2E, 
3E and 4E are deenergized. 
With relay H deenergized, the circuit by which 

lamp R of signal f is lighted passes from termi 
nal B of a suitable source of current, through the 
back point of contact. H-7, and lamp R of sig 
nal to terminal 0 of the same Source of cur 
rent. Lamp R of each of the other signals is 
lighted by a circuit which is similar to the cir- : 
cuit shown for lamp R of signal , and is there 
fore not shown in the drawings. 
Relay P, shown in Fig. 1C, is energized by a 

Stick circuit passing from terminal B, through 
contact H-8, contact. 9 of relay FP, and the 
winding of relay P to terminal O. Each of the 
relays 2P, 3P and 4P is energized by a stick 
circuit, which is similar to the stick circuit just 
traced for relay P, and will therefore be readily 
understood. . 

Relay US is energized by two stick circuits, 
one of which passes from terminal B, through 
contact. U-0, contact 3 of relay US, and the 
winding of relay f US to terminal 0. The other 
Stick circuit, passes from terminal B, through 
contacts 3P- and 4P-2, contact 3 of relay 
US, and the winding of relay US to terminal 9. 
I shall assume that an eastbound train on track 

X enters section Afi, deenergizing track relay 
AR. Relay H will therefore be energized by 
a circuit passing from terminal B, through con 
tacts R-5, 3R-f6, 4E-f7, 3E-8, 4P-9, 
3P-28, 3US-2, f S-22, front point of contact . 
A2R-23, back point of contact AR-24, contact 
2P-25 and the winding of relay H to terminal O. 
With relay H energized, the circuit previously 
traced for lamp R of signal, will be opened at 
the back point of contact H-T, and lamp G of 
this signal will be lighted by a circuit, passing 
from terminal B, through the front point of con 
tact H-7, and lamp G to terminal 0. With relay 
fH energized, the stick circuit traced for relay 
PWill be opened at contact, H-8, causing relay 
f? to become deemergized. With relay P deen 
ergized, a pick-up circuit for relay US will be 
completed, passing from terminal B, through con 
tact P-26, and the winding of relay US to 
terminal 8. There will be no change in the condi 
tion of relay US, however, since it is already 
energized by its stick circuits previously traced. 
With relay P deemergized, one of the stick cir 
cuits for relay 3US will be opened at contact 
iP-i, but relay 3US will remain energized by 
its other stick circuit. 
The train, upon passing signal. , will deener 

gize relay R, and hence the circuit previously 
traced for relay H will be opened at contact 
R-5, causing relay H to become deenergized. 
Green lamp G of signal will therefore be extin 
guished, and red lamp R will again become lighted 
by its circuit previously traced. 
When the train leaves section AT, permitting 

relay. AR to become energized, relay P will 
again become energized, by a pick-up circuit 
passing from terminal B, through contacts H-8, 

2,366,802 
AR-27 and R-28, and the winding of relay 
P to terminal 0. Relay P, upon becoming ener 

gized, opens the pick-up circuit previously traced 
for relay US through contact P-26, but relay 
f(JS Will remain energized by its stick circuits. 
With relay P now energized, relay S will be 
come energized by a pick-up circuit passing from 
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terminal B, through contact. 29 of push button 
circuit controller U, contacts, P-39, 2P-3, 
and R-32, and the winding of relay S to ter 
minal 3. 
When the train enters section A2T, a stick cir 

cuit will be completed for relay S after the train 
has left section. AfT, passing from terminal B, 
through contact 29 of circuit controller U, back 
point of contact. A2R-33, front point of contact 
AR-34, contact 35 of relay S, and the winding 
of relay S to terminal 0. 
When the train leaves section T, the pick-up 

circuit traced for relay EP Will be opened at con 
tact SR-23, but relay P will remain energized 
by its Stick circuit previously traced. While the 
train is receding through section. A2T, relay. S 
will be retained in the energized condition by its 
stick circuit previously traced, and therefore the 
energizing circuit, for relay 2H Will be open at 
contact S-22, which prevents relay 2H from 
becoming energized for clearing signal 2. 
When the titain leaves section A2T, the stick 

circuit traced for relay S will become opened 
at the backpoint of contact A2R-33, and hence 
relay S will become deenergized. This will com 
plete the return of all parts of the apparatus to 
the normal condition. 

I shall again aSSLine that an eastbound train. 
enters section A T, effecting the energization of 
relay H, as previously described, which then re 
Sults in the lighting of lamp G of signal. as 
before. I shall further assume that, before the 
train reaches signal f, a momentary loss of shunt 
occurs in approach track section AT, so that re 
lay AR, becomes momentarily energized. With 
relay H thus deenergized, signal will again be 
controlled to display the red or Stop indication. 
Relay EP will not, however, become energized by 
its pick-up circuit since contact R-28 is now 
open. With relay P. deenergized, the circuit for 
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relay 2H will be open at contact, P-49, and the 
circuits for relays 3H and 4H. will be open at 
contact P-43, and hence none of these other 
signals can be operated to the proceed condi 
tion. An energizing circuit for relay, E is now 
closed, passing. from terminal B, through con 
tacts AR-36 and P-38, and time element de 
vice E to terminal 0. Upon the termination of 
the momentary loss of shunt before time element 
device E has had time to close its front contact, 
relay H will again become energized by its cir 
cuit previously traced, causing signal to again 
display the green or proceed indication. 

I shall again assume that an eastbound train 
enters' section AAT, effecting the lighting of lamp 
G of signal as before, but that the train stops 
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before reaching signal , for Some reason. I shall 
further assume that it is then decided to permit 
an eastbound train, which has now arrived on 
section A3T of track Z, to proceed over the cross 
ing before the train on track.X. 
A trainman will therefore depress push button 

circuit controller SU, thereby opening contact 
3U- in one of the stick circuits for relay 3US, 
causing relay 3US to become deenergized since 
the other stick circuit for relay 3US is at this 
time open at contact, P-f. With relay .3US 
deenergized, the circuit traced for relay H will 

  



to become deemergized,and thus causing signal 
to again display the stop indication. A second 

: energizing circuit for time element device. IE will 
now be closed, passing from terminal B, through 
contacts 3US-37 and P-38, and time element, 

. . . . ." 2,366,802, 

be opened at contact 3US-21, causing relay iH 
3. 

of a momentary loss of shunt in an approach 

device E to terminal 0. Time element device E,. 
upon closing its front contact, completes a sec- . 
ond pick-up circuit for relay P, passing from-ter 
minal B, through contacts fH-8 and E-39, 

, and the winding of relay.fp:to terminal 0. Relay 
P, upon becoming energized, opens the energiz- - 

ing circuit for relay E at contact P-38, causing: 
time element. device E to become deemergized. 
As soon as time element device E has cooled 

sufficiently for its back contact to close, a circuit 
will be completed for energizing relay 3H, passing 

R-5, 
3R-6, 2E-40, E-4, 2P-42, P-43, US-44, 
from terminal B, through: contacts 

3S-45, front point of contact A4R-46, back 

0. 

track section, to enforce a time interval, after a 
train backs out of an approach track section, 
before a signal for a different route can be cleared, 
and to effect a change in route if, after a signal 
has been cleared for One track, it is desired to 
return that signal to stop before a train passes 
it, and then permit a signal to clear for the other 
track... . . . . . . . . . . . . ." 

Although I have herein shown and described 
only one form of railway signaling embodying 
my invention, it is understood that various. 
changes and modifications may be made therein 
within the scope of the appended claims without. 

5. departing from the spirit and scope of my in 
vention. . . . 

20 
point of contact A3R-47, contact 4P-48, and the 
Winding of relay 3H to terminal: 0...Relay. 3H, 
upon becoming energized, extinguishes the red 
lamp of signal 3 and effects the lighting of greer 
lamp G. of signal 3. The operation of the ap 25 
paratus for track Z as the train proceeds will 
now be similar to the operation previously de 
scribed for the movement of a train over track X. 
When the train leaves section 3T, relay 3R will 
become energized, permitting relay H to again 
become energized, and signal? to again be oper 
ated to the proceed indication. 

I shall now assume again that a train on track 

30. 

X enters section. A? T, after the return of all parts. 
of the apparatus to the normal condition, caus 
ing signal to display the proceed indication. I 
shall further assume that the train then stops 
and reverses its movement, backing out of section 
AIT. Time element device E will then be ener 
gized by a circuit passing from terminal B, 
through contacts AR-36 and P-38, and time. 
element device E to terminal 0. With time ele 
ment device E energized, relay fP will become 
energized by its second pick-up circuit previously 
traced. With relay Penergized, time element de 
vice E will become deenergized because contact 
P-38 will be open in the energizing circuit for 

35. 

Having thus described my invention, what 
claim is: ". . . . . ." . . . . . . . . 

1. In control means for railway signaling for 
two intersecting railway tracks, including a signal 
for each of said tracks each normally displaying 
'a stop indication and each also capable of dis. 
playing a second indication for directing traffic 
movements across the interSection of said tracks, 
the combination comprising, a normally energized 
repeater stick relay for each of said signals, a 
time element device for each of said signals, a nor 
mally energized manually controllable stick relay 
for each of said tracks, automatic means for con 
trolling each of said signals to display its second 
indication when a train on its track approaching. 
the intersection arrives at a given distance from 
the signal if the repeater stick relay for the other 
signal and the manually controllable stick relay 
for the other track are energized, means for de 
energizing each of said repeater stick relays if its 

40 

time element device. E. The apparatus is there 
by restored to its normal condition. 

train on track X enters section AT, causing sign 
nal to display the proceed indication, and that. 
the train then proceeds over the intersection, but 
that after passing signal 2 it is decided to reverse 
the direction of traffic movement, and hence the 
train stops in section A2T. In order to clear sig 

inal 2, a trainman will depress push button U, 
thereby opening its contact 29 and breaking the 
stick circuit previously traced for relay S. Re 
lay S will therefore be deenergized, and a circuit. 
will now be completed for energizing. relay 2H 

I shall now again assume that an eastbound 

55. 

signal is controlled to display the second indica 
tion, manual means for deenergizing the man 
ually controllable stick relay for each of said 
tracks only if the signal for the other track is 
controlled to display the second indication, a pick 
up circuit for each of said manually controllable 

i. stick relays controlled by a back contact of the 
45 repeater stick relay for the signal for its track, an 

... energizing circuit for each of said time element 
devices closed if the repeater stick relay for its 
own signal is deemergized and if a back contact 
of the manually controllable stick relay for the 
other track is closed, and means controlled by en 
ergization of each of said time element devices for 
energizing the repeater stick relay for its signal. . . 

2. In control means for railway signaling for 
two intersecting railway tracks, including a signal 
for each of said tracks each normally displaying, 
a stop indication and each also capable of dis 
playing a second indication for directing traffic 
movements across the intersection of said tracks, 
the combination comprising, a normally energized 

6) 

which is the same as the circuit previously traced 
for relay. IH as far as contact. S-22, and then 
passes through the front point of contact 
AR-24, backpoint of contact A2R-23, contact 
P-49, and the winding of relay 2H to terminal 

repeater stick relay for each of said signals, a 
time element device for each of said signals, au 
tomatic means for controlling each of said sig 
nals to display its second indication when a train 
approaching the intersection arrives at a given 

5 

0. Relay 2H will then effect the lighting of lamp 
G of signal 2, similarly to the manner described 
in which relay Heffects the lighting of lamp G 
of signal. 

pany drawings, it follows that in apparatus em 
bodying my invention for railway signaling for 
intersecting tracks, the same time element device. 
is used to prevent a change of route in the event 

... ii.) 
From the foregoing description and the accom 

distance from the signal if the repeater stick 
relay for the other signal is energized, means for 
deenergizing each of said repeateristick relays if 
its signal is controlled to display the second indi 
cation, manually controllable means for each of 
said signals for initiating return of its signal to 
the stop indication and for effecting energization. 
of the time element device for its signal only if 
the repeater stick relay for its signal isdeen 
ergized, and means responsive to each of said 
time element devices after, becoming energized 
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for energizing the repeater, stick relay for its 
signal. 

3: In. Control means for railway signaling for. 
two intersecting railway tracks, including a signal 
for each of Said tracks; each normally displaying 5 
a stop indication and each also capable of display 
ing a second indication for directing traffic move 
mentS. across the intersection of said tracks, the 
combination comprising, a normally energized 
repeater stick relay for each of said signals, a 10: 
time element device for each of said signals, auto 
matic, means for controlling each of said signals 
to display its second indication when a train ap 
proaching the interSection arrives, at a given dis-, 
tance from the signal if the repeater stick relay. li. 
for the other signal is energized, means for 
deenergizing each of said repeater stick relays if 
its signal is controlled to display the second indi 
cation, a normally closed manually controllable 
contact for each of said tracks each of which 20. 
upon becoming. Opened initiates return of the sig 
nal for the other track to the stop indication, a 
traffic.responsive contact for each of said Signals 
each...closed only, if there is no approaching trairi, 
Within the given distance from its signal, a first 25. 
and a Second circuit for energizing each of said 
time, element devices each controlled by a back 
contact of the repeater stick relay for the cor 
responding signal and the first circuit also con 
trolled by the traffic responsive contact for the 30 
same Signal and the second circuit also controlled 
to become closed only if the manually controllable 
contact. for the other track becomes opened, and 
means responsive to each of Said time: element 
devices after becoming energized for energizing 35. 
the repeater stick relay for its signal. 

4. In control means for railway signaling for 
two. intersecting railway tracks, including a sig 
nal for each of said tracks each normally display. 
ing a stop indication and each also capable of 40. 
displaying a second indication for directing traffic. 
movements across the intersection of said tracks, 
the combination comprising, a normally energized 
repeater Stick relay for each of said signals, a 
time element device for each of said signals, a 4 
manually controllable stick relay for each of said 
tracks, a normally closed manually controllable 
contact, for each of Said manually controllable 
stick...relays, a pick-up circuit for each of said 
manually controllable stick relays controlled by a 
back contact of the repeater stick relay for the 
signal for the associated track, a stick circuit for 
each of said manually controllable stick relays 
controlled by its manually controllable contact, 
automatic means for controlling each of said sig 
nals to display its Second indication when a train 
approaching the intersection arrives at a given 
distance, from the signal if the repeater stick 
relay for the other signal and the manually con 
trollable stick relay for the other track are ener. 60 
gized, means for deenergizing each of said re 
peater stick, relays if its signal is controlled to 
display the second indication, an energizing cir 
cuit, for each of said time element devices con 
trolled by a back contact of the manually con 
trollable stickrelay for the other track, and means 
controlled by energization of each of said time 
element devices for energizing the repeater stick 
relay for its signal. 

5. In control means for railway signaling for. 
two intersecting railway tracks, including a sig 
nal for each of said tracks each normally dis 
playing a stop indication and each also capable 
of displaying a second indication for directing 
traffic movements across the intersection of said 

tracks, the combination comprising, a normally , 
closed repeater contact for each of said signals, 
each of which becomes opened if its signal is: 
Controlled to display the second indication, auto 
matic means for each of said signals responsive: 
to an approaching train for controlling its signal 
to display the second indication if the repeater 
contact for the other signal is closed, a time ele 
ment, device for each of Said repeater contacts, 
means controlled by each of Said time element. 
devices after becoming energized for effecting the 
closing of the corresponding repeater contact 
after its signalis again controlled to indicate stop, 
automatic means for energizing each of said time. 
element devices if a train backs away from its 
signal, and manually controllable means for en 
ergizing each of said time element devices and 
for returning its signal to the stop indication 
While a train is approaching its signal. 

6. In control means for railway signaling for 
tWO interSecting railway tracks, including a sig 
nal for each of Said tracks each normally dis 
playing a stop indication and each also capable 
of displaying a Second indication for directing 
traffic movements across the intersection of said 
tracks, the combination comprising, a normally: 
closed repeater contact for each of said signals: 
each of which becomes opened if its signal is con 
trolled to display the second indication, a time 
element device for each of said signals, auto 
matic means for each of said signals responsive 
to an approaching train for controlling its signal 
to display the Second indication if the repeater 
contact for the other signal is closed, means, con-. 
trolled by each of said time. element devices after 
becoming energized for effecting the closing of 
the corresponding repeater contact after its sig 
nal is again controlled to indicate stop, auto 
matic, means for at times energizing each of said: 
time. element devices if the repeater contact for 
its signal is open, and manually controllable. 
means for at other times energizing each of said: 
time element devices if the repeater contact for: 
its signal is open and for returning its signal to: 
the stop indication. 

7. In control means for railway signaling for: 
two intersecting railway tracks, including two 
Signals for each of Said tracks one for each di-, 
rection each normally displaying a stop indica. 
tion and each also capable of displaying a sec 
Ond indication for directing traffic movements: 
across the intersection of said tracks, the com 
bination comprising, a directional stick relay for 
each of Said tracks, a pick-up circuit for each 

5 of said directional stick relays closed only if both 
Signals for its track are controlled to indicate 
stop and if its track is occupied by a train be 
tween the two signals for its track, stick circuit 
means for each of Said directional stick relays. 
for then retaining the corresponding relay ener. 
gized While its track is occupied by a train re 
ceding from the intersection within a given dis 
tance beyond one of the signals for its track, and 
means for controlling each of said signals to dis 
play the Second indication only if the directional 
Stick relay for its track is deemergized. 

8. In control means for railway signaling for: 
two intersecting railway tracks, including two. 
Signals for each of said tracks one for each direc 
tion each normally displaying a stop indication 
and each also capable of displaying a secondin 
dication for directing traffic movements across 
the intersection of said tracks, the combination 
Comprising, a directional stick relay for each of 
Said tracks, a repeater stick relay for each Of Said 
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signals, a pick-up circuit for each of said re 
peater stick relays closed only if its signal is 
controlled to indicate stop after a train has pro 
ceeded past its signal into the crossing track sec 
tion for its signal, a stick circuit for each of said 
repeater. Stick relays for then retaining its stick 
relay energized while its signal is controlled to : 
indicate stop, a pick-up circuit for each of Said 
directional stick relays controlled by front con 
tacts of the repeater stick relays for both signals 
for the corresponding track and closed only if its 

10 energized. 

track is , occupied between its two signals, stick 
circuit means for each of said directional stick 
relays including a manually controlled normally 
closed contact for then retaining the correspond 
ing directional stick relay energized while a train 
is receding within a given distance from one of . 
its signals, and means for controlling each of 
said signals to display the second indication only 
if the directional stick. relay for its track is de 

GEORGER. PFLASTERER. 

  


