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This invention relates to interlocking systems 
for railroads and it more particularly pertains to 
Systems of the type in which the movement of 
trains Over conflicting routes is dispatched 
through the medium of Wayside signal indica 
tions. 

In interlocking traffic controlling devices in an 
interlocking System of the present type it is 
neceSSary to So interlock the Various traffic con 
trolling devices that conflicting routes cannot be 
Set up. The present invention is shown applied 
to a System. Comprising conficting routes such as 
railroad CrossingS. 
The present invention is particularly applica 

ble to a railroad crossing with provision of a 
signal Selecting polar relay for clearing signals 
OVer the Separate railroad tracks in accordance 
With the polarity of energization of the relay. 
The signal selecting relay is provided with a stick 
circuit for sticking the relay with the proper po 
larity in accordance With the position of this 
relay When the circuits are locked all of which 
Will be specifically pointed out. 
The present invention is shown applied to a 

railroad crossing having no Switches. A modifica 
tion discloses the use of a route lever in addition 
to the regular signal control levers together with 
an electric lock equivalent feature. 
Various other characteristic features and ad 

vantages of the invention will be in part apparent 
and in part specifically pointed out as the de 
cription progreSSeS. 
In describing the invention in detail reference 

will be made to the accompanying drawings, Fig. 
1 of which is a diagrammatic illustration of One 
specific embodiment of the present invention as 
applied to the control of traffic over a railroad 
CrOSSing. , 

Fig. 2 is a modified form of the route selecting 
portion of the circuit to Which the electric lock 
equivalent feature is applied. 

45 

50 

Although the traffic controlling system of the 
present invention may be applied to various track 
layouts involving conflicting routes and various 
other conditions encountered in practice, it has 
been specifically illustrated as applied to a rail 
road crossing comprising track, 2 extending in 
an east-west direction crossed by track 34 ex 
tending in a north-South direction. 

Apparatus 
With reference to Fig. 1 of the accompanying 

drawings, railroad track, 2 is illustrated as di 
vided into various Sections by insulated joints 3. 

(Cl. - 246—134) 
Track 34 is similarly divided into sections by in 
Sulated joints 4. 
The signalling arrangement provided as a typi 

call example comprises signa - S for governing 
east bound traffic over railroad track ?2, signal 
2S for governing west bound traffic over track 
2, signal 3S for governing south bound traffic 
over track 36 and signal 4S for governing north 
bound traffic over track 34. The signals are ill 
lustrated as being of the color light Signal type 
although they may be of any other suitable type 
governed in accordance With the present inven 
tion by associated levers 2L and 34L. 
The condition of occupancy of the various track 

sections is preferably repeated in the tower by 
track relays or track repeating relays but for con 
venience in describing the invention applied to the 
track layout of Fig. 1 the detailed circuits of 
such relays have been omitted from the draw 
ings. Such track sections into which the track 
is divided by suitable insulated joints are as 
Sumed to have track circuits of the usual closed 
circuit type. While the detailed track relay cir 
cuits are not shown, relay WT is illustrated in 
connection with the approach section to the West 
of the crossing and relay T is shown connected 
to the section including the crossing. These 
track relays are normally energized from the as 
sociated track batteries in the usual manner. 

Relays G are associated With their respective 
signals as designated by the numerals preceding 
their letter reference characters. Each of these 
relays When deenergized causes its associated sig 
nal to indicate stop but when energized causes 
its associated signal to indicate proceed, subject 
to traffic conditions in accordance with the usual 
practice. The circuits for energizing the stop and 
proceed lamps of signal S are shown and since 
the circuits for the other Signals controlled by 
relays 2G, 3G and 4G are the same, the circuits 
have been omitted but the contacts which con 
trol these signals have been identified by nota 
tions relating to the signals which these contacts 
control. Lever repeating relaySEWZ, and NSZ are 
controlled by the associated levers 2L and 34L. 
A time element thermal relay TR and an 

associated Stick relay WS are shown controlled 
by track relay WT associated with the west ap 
proach section. A similar thermal relay (not 
shown) and an associated Stick relay ES are as 
Sociated with the east approach section. East 
West lock relay EWT, is controlled by the east 
stick relay ES and the West stick relay WS in 
combination. It will be understood that north 
Stick relay NS and South Stick relay SS are con 
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2 
trolled by corresponding time element relays (not 
shown) and these Stick relays in turn control a 
north-south lock relay NSI. Since the con 
trol for each of the approach sections is the same 
as indicated for the West approach section (ShoWn 
as typical) it is not believed necessary to compli 
cate the dra Wing by showing these thermal and 
Stick relay circuits in detail. 

Selecting stick relay GS of the slow acting 
polar neutral type is provided for selecting the 
proper signal relay (G with suitable preceding 
numerals) in accordance with the positions of 
the lever repeating relays. 
A miniature track diagram. To corresponding 

to the actual track layout in the field is illus 
trated as being located in the tower with which 
the signal levers are associated. It Will be un 
derstood that proper indication lamps or the 
like will be associated with this diagram t0 indi 
cate the various conditions of the distant track 
section, but since this portion of the System 
forms no part of the present invention it has 
been omitted. 

Referring to Fig. 2, east-west lock relay EWI, 
and north-south lock relay NSL are assumed to 
be the corresponding relays of Fig. 1. Selecting 
stick relay GS is likewise assumed to be the COr 
responding relay of Fig. 1. A route lever RL is 
provided for operation in combination with the 
signal levers of Fig. 1 to properly energize relay 
GS in accordance with the route selected. It 
Will be understood that the provision of lever RL, 
in Fig. 2 eliminates the upper neutral contacts of 
the Z relays of Fig. 1 which apply (--) and (-) 
potentials to relay GS, but the lower neutral and 
polar contacts of the Z relays which apply (--) 
potentials through the selecting contacts of relay 
GS to the G relays are used in the circuit of Fig. 
2. In other words, the circuit to the left of con 
ductor 50 of Fig. 2 replaces the circuit to the 
left of conductor 50 of Fig. 1. 
Lock repeating relay LP is of the neutral polar 

type, that is, its polar contacts are operated to 
the left when the lower winding is energized and 
to the right when the upper winding is energized. 
The neutral contacts assumed picked up posi 
tions when either winding of this relay is ener 
gized. When relay LP is deenergized a lock in 
dicator lamp LI is lighted to indicate to the op 
erator that the circuits are in a “hands off' con 
dition or a condition which indicates that the 
signals are not in condition to be changed due 
to the locking feature being effective. 
To simplify the illustrations, the circuits are 

illustrated in a conventional manner with the 
symbol (--) indicating the positive terminal and 
the symbol (-) indicating the negative terminal 
of a Suitable battery Or other Source of current, 
with the circuits to which these terminals are con 
nected having current flowing from (--) to (-). 
Symbol (B--) is associated with the (--) terminal 
and symbol (B— ) is associated with the (—) ter 
minal of a suitable battery or other source of cur 
rent having a mid-tap (CN), with the circuits to 
Which these terminals are Connected having cur 
rent flowing in one direction or the other as deter 
mined by the connection to (B-) or (B-). 

It is believed that further description of the 
present invention will best set forth the charac 
teristic features and functions of the System by 
considering the operation under certain charac 
teristic or typical conditions. 

Operation 

Normal conditions.-Considering Fig. 1 first, 

2,111,513 
with the detector track sections unoccupied and 
With the signal control levers in their at stop posi 
tions as shown, the various devices, relayS and cir 
cuits assume positions and conditions of energiza 
tion as illustrated. Since it is assumed that all of 
the illustrated track sections are unoccupied track 
relays T and WT are normally energized. 
Since all signal levers are in their “at Stop' po 

sitions relays EWZ and NSZ are deenergized and 
since these relays are deemergized, relay GS is de 
energized. With the Z relays deenergized relays 
fG, 2G, 3G and 4G are deenergized to light the 
red indication lamps of the associated Signals. 
The red lamp of signal S, for example, is ener 
gized over a circuit extending fron (--), back 
contact 0 of relay G and the red lamp of signal 
IS, to (-). 
A circuit is closed for energizing relay WS 

which extends from (--), back contact f of relay 
G, front contact f3 of relay WT and winding of 

relay WS, to (-). It will be understood that a 
similar circuit extending through a back contact 
of relay 2C and a front contact of the track relay 
associated with the east approach Section main 
tains relay ES energized. With relayS ES and 
WS energized and the track section associated 
with the railroad crossing unoccupied, a circuit is 
closed for energizing relay EWI, which extends 
from (--), front contact 14 of relay T, front con 
tact 5 of relay ES, front contact 6 of relay WS, 
winding of relay EW, and contact 45 of relay TR, 
to (-). 

It will be understood that similar circuit.S COrl 
trolled by the relays associated with the north 
South railroad track are effective to Thornally en 
ergize relays NS and SS, which energize relay NSL 
from (--), front contacts 40, 4 and 42 of relays 
NS, SS and Trespectively and winding of relay 
NSL, to (-) at contact 45. 

Signal control-An explanation Will now be 
given of the individual control of the signals by 
their respective levers, Subject to the interlock 
ing features. 

For example, aSSunning the System to be in its 
normal position as illustrated, the actuation of 
lever 2L to the right closes an obvious circuit 
for energizing relay EWZ and for actuating its 
polar contacts to the right. A circuit is now 
closed for energizing relay GS Which extends 
from (B--), front contact 7 of relay EWZ, con 
ductor 5, front contact 2 of relay EWI, front 
contact 22 of relay NSL and Winding of relay G.S, 
to (CN). Current in this circuit is of such a 
direction that the polar contacts of relay GS are 
positioned to the right and the neutral contacts 
are picked up. 
A circuit is now effective to energize relay G 

which extends from (--), front contact 23 of 
relay EWZ, polar contact 8 of relay EWZ in its 
right hand position, front contact 24 of relay GS, 
polar contact 25 of relay GS in its right hand 
position, and Winding of relay Gand front con 
tact 43 of relay T, to (-). The energization of 
relay G opens back contact iO which de-ener 
gizes the red lamp and closes front contact to 
which energizes the green lamp of signal S, thus 
clearing the signal for east bound traffic. The 
energization of relay f(opens contact which 
de-energizes relay WS and the de-energization of 
relay WS opens contact 6 which de-energizes 
relay EWL. 
A Stick circuit is now closed for maintaining 

relay GS energized which extends from (B-), 
contact 26 of relay GS in its right hand position, 
front contact 27 of relay GS, back contact 2 of 
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relay EWT, front contact 22 of relay NSL, and 
winding of relay G.S, to (CN). The current flow 
in this circuit is in the same direction as in the 
previously described energizing circuit for relay 
GS, SO that this relay is stuck in its last actuated 
position. Which is effective to maintain the circuit 
of relay G closed. 
With the system in its normal condition the 

actuation of lever 2L to the left energizes relay 
EWZ in an opposite direction which applies (B-) 
at front contact to the above described circuit 
for energizing relay G.S. Since current flowing in 
this circuit is the same as previously described the 
neutral contacts of relay GS will be picked up 
and the polar contacts will be actuated to the 
right. The actuation of relay EWZ to the left 
closes a circuit for picking up relay 20 which ex 
tends from (--), front contact 23 of relay EWZ, 
contact 8 of relay EWZ in its left hand dotted 
position, front contact 29 of relay GS, polar con 
tact 30 of relay GS in its right hand position and 
Winding of relay 20, to (-). The picking up of 
relay 2C clears signal 2S (for west bound traffic) 
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in a manner which Will be obvious from a con 
Sideration of the clearing of signal S by relay 
G. The picking up of relay 2G also deemergizes 

relay ES in a manner Which Will be obvious from 
a consideration of the deenergization of relay WS 
by relay G. The dropping of relay ES opens the 
energizing circuit of relay EWL, at front contact 
5 and the dropping of relay EWT, completes the 
above described stick circuit for relay GS for 
maintaining relay 2G energized. 
With the system in its normal condition the 

operation of lever 3.4L to the right energizes relay 
NSZ which closes the above described circuit for 
relay GS but in this instance it extends from 
(B–) at front contact I9 of relay NSZ which 
positions the polar contacts of relay. GS to the 
left. A circuit is closed for energizing relay 3G 
which extends from (--), front contact 3 of re 
lay NSZ, contact 20 of relay NSZ in its right 
hand position, front contact 32 of relay GS, con 
tact 33 of relay GS in its left hand dotted posi 
tion and winding of relay 3G, to (-). Relay 3G 
clears signal 3S (for southbound traffic) in a 
manner which will be obvious from a considera 
tion of the clearing of signal S by relay G. The 
energization of relay 3G deemergizes the north 
Stick relay NS in a nanner which Will be obvious 
from a consideration of the deenergization of re 
lay WS by the picking up of relay G. The de 
energization of the north stick relay deenergizes 
relay NSL because of open front contact 49. 
The dropping of relay NSL closes a stick cir 

cuit forrelay GS Which extends from (B-), con 
tact. 26 of relay GS in its left hand dotted posi 
tion, front contact 27 of relay GS, back contact 
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22 of relay NSL, and winding of relay GS, to (CN). 
This circuit maintains relay GS energized with 
its polar contacts positioned to the left for main 
taining the circuit of relay 3G closed. 
With the system in its normal condition the 

actuation of lever 34L to the left energizes relay 
NSZ, Which again applies (B–) to the Circuit Of 
relay GS at front contact 9. This positions the 
polar contacts of relay GS to the left as before. 
The closure of front contact 3 l of relay NSZ and 
contact 20 of relay NSZ in its left hand dotted 
position extends the circuit from: (--) at contacts 
3 and 20, through front contact 36 of relay GS, 
contact 37 of relay GS in its left hand dotted po 
sition and the winding of relay 4G, to (-). The 
energization of relay 4G clears signal 4S. in a 
manner which Will be obvious from a considera 

3 
tion of the clearing of signal Sby relay G. The 
energization of relay 4G deemergizes the South 
stick relay SS which deenergizes relay NSL, all 
of which will be obvious from a consideration of 
the manner in which relay WS is deenergized by 
the energization of relay G and relay EWT is 
deenergized by the deemergization of relay WS. 
The deenergization of relay NS again closes 

the above described stick circuit for relay GS 
which maintains the polar contacts of this relay 
in their left hand dotted positions for maintain 
ing the energizing circuit of relay 4G closed. 
When the train enters the track Section includi 

ing the crossing in response to a clear signal, all 
signals are put to stop by the deenergization of 
the G relays such as illustrated by front contact 
43 of relay T, and other contacts not shown, 
opening the circuit of relay G. Relays 2G, 3G, 
and 4G are provided with similar contacts 46, 47, 
and 48, respectively. Likewise the opening of 
front contacts 4 and 42 of relay. T deenergizes 
lock relays EWL and NSL, which locks relay GS 
in its then existing position. 
The selection of the G relays by relay GS is 

Such that signal 3S or AS cannot be cleared as 
long as signal S or 2S is cleared. This is be 
cause relay GS maintains its polar contacts in 
their right hand positions as long as signal S or 
2S is clear, due to the deenergization of relay 
EWL, by relay ES or WS as previously described. 
Therefore the energization of relay NSZ from the 
Corresponding lever is ineffective to energize relay 
GS for changing the positions of its polar con 
tacts, With the result that relayS 3G and 4G can 
not be selected until signals S and 2S are put 
to stop resulting in the energization of relay 
EWT. The same discussion applies to signals 3S 
or AS being clear when an attempt is made to 
clear either S or 2S. In this case relay GS will 
have its polar contacts positioned to the left by 
means of its stick circuit being closed through 
back contact 22 of relay NSL so that the position 
of relay GS cannot be changed by the operation 
of relay EWZ. 
Time release.--In order to allow sufficient time 

for a train approaching a signal to stop after such 
Signal has been restored to a stop condition be 
fore another signal can be cleared, a time release 
feature has been provided. This is conveniently 
referred to as approach locking and time release. 
If the operator sets up a particular route by 
clearing a signal for that route in anticipation 
Of the approach of a train (in a manner previous 
ly described) and then attempts to alter the route 
already established, he is prevented from clear 
ing a conflicting signal for a predetermined time 
after the signals governing the route have been 
returned to their stop conditions. This time is 
measured by a time element device TR, which in 
cludes both the heating and cooling time of the 
thermal element of relay TR, as more specifically 
pointed out in applicant's Copending application 
Ser. No. 463,940, filed June 26, 1930. 

It will be assumed, for example, that the oper 
ator returns signal S to stop by restoring lever 
i2L to its neutral position which deenergizes re 
lay G by opening front contact 23 of relay EWZ. 
It will be recalled that the energization of relay 
Gdeenergizes stick relay WSat open back con 

tact so that relay WS is in its deenergized posi 
tion at this time. 

It will also be assumed that due to a train 
in the west approach track section relay WT is 
deenergized. Since relay Tis energized, because 
the track section including the railroad crossing 
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4. 2,111,513 
is not occupied at this time, back contact 38 is 
open and since relay WT is deenergized front 
contact f3 is open. Therefore a circuit is closed 
for energizing the heating element of relay TR 
which extends from (--), back contact of relay 
G, through the heating element of relay TR and 

back contact 39 of relay WS, to (-). 
Sufficient current flows through the heating 

element of relay TR, to cause it to actuate its 
contacts 44 and 45 to the right. With contact 44 
closed a circuit is effective to energize relay WS 
which extends from (--), back contact f f of 
relay G, contact 44 of relay TR, in its right hand 
position and winding of relay WS, to (-). The 
picking up of relay WS interrupts the circuit of 
relay TR at contact 39 so that, due to the resist 
ance of relay WS inserted in series with the heat 
ing element of relay TR, the heating effect is 
negligible which permits relay TR to gradually 
restore its contacts to their left hand positions. 
During this time relay WS is maintained ener 
gized over a circuit including the heating ele 
ment of relay TR, front contact 39 and winding 
of relay WS, to (-). 
During the entire period of operation of the 

thermal relay the energizing circuits of relays 
EWL and NSL have been opened at contact 45 
of relay TR. Thus the time is measured by both 
the heating and cooling periods of the relay. 
When contact 45 is closed, (-) potential is ap 
plied to relays EWT, and NSL so that these relays 
close their front contacts 2 and 22 thus com 
pleting the circuit for energizing relay GS in ac 
cordance with the next signal to be cleared as 
determined by the picking up of relay EWZ, or 
NSZ in response to the actuation of lever 2L or 
34T. 
From the above it will be seen that the response 

of a G relay to clear a signal, followed by the 
restoration of the associated Signal lever to nor 
mal for putting the cleared signal to stop, if the 
approach section be unoccupied, causes a prede 
termined time to be measured off by relay TR 
before this same signal or any other signal can 
be cleared. Such an arrangement Serves to pre 
vent the quick reversal of traffic direction or the 
quick shifting of clear signals for conflicting 
routes by the quick manipulation of the signal 
levers. Thus adequate protection is given to the 
movement of trains over the illustrated railroad 
crossing. 

Front contact 3 of relay WT is provided So that 
the time delay in clearing a subsequent signal as 
above described is eliminated. For example, if 
there is no train on the approach section, relay 
WT will be energized and when signal G is put to 
stop a circuit is effective to immediately pick up 
relay WS extending from (--), back contact of 
relay G, front contact f3 of relay WT and wind 
ing of relay WS, to (-). Therefore the same, or 
another signal, can be immediately cleared when 
signal G is put to stop if there is no train in 
the West approach section. - 
Back contact 38 of relay T likewise provides a 

direct circuit for picking up relay WS When relay 
AG is deemergized to put signal S to stop, This 
contact serves the purpose of rendering the time 
delay feature ineffective when the Section associ 
ated with the railroad crossing is occupied be 
cause it is unnecessary to introduce this time de 
lay under this condition. This is due to the fact 
that the dropping of relay T locks the signal 
clearing circuits by dropping relays EWL and NSL 
so that all signals are put to stop while the train 
is in the detector track Section, thus obviating 

the need of operating the time measuring device. 
It will be observed from the above description 

that the operator may change a route only after 
a predetermined time in the face of an on-coming 
train which allows the train sufficient time to 5 
stop before it reaches the detector track section. 
It will be understood that the same time delay 
feature functions in connection with the other 
three signals associated with the illustrated rail 
road crossing, since there will be a time element 10 
relay and a stick relay together with an approach 
track relay (similar to relay WT) for each of 
these other routes. 

Description of modification.--The circuit dis 
closed in Fig. 2 is designed to make use of a route l6 
lever and the electric lock equivalent feature in 
connection with the circuits illustrated in Fig. 1. 
In this arrangement it is necessary for the opera 
tor to operate lever f2L, or 34L for clearing an east 
signal, a west signal, a south signal or a north 20 
Signal and in addition it is necessary to operate 
route lever RL for clearing an east-West route Or 
a north-South route. 

ASSunning the circuits in the condition illus 
trated in Fig. 2, a circuit is closed for energizing 25 
relay LP and positioning its polar contacts to the 
left and for energizing relay GS and positioning 
its polar contacts to the right which extends 
from (--), lower Winding of relay LP, front con 
tact fog and polar contact of in multiple, contact 80 
of lever RL, in its upper position, conductor 50, 
front contact | C32 of relay EWL, front contact | 03 
of relay NSL and winding of relay G.S, to (CN). 
Although relay GS is energized and its polar con 
tents are positioned to the right no circuit is com- 3. 
pleted for energizing a G relay until a signal 
clearing lever 2L or 34L is actuated to energize 
one of the Z relayS. 
For example, if lever 2L is operated to the right 

for clearing signal S as before, since this is a 40 
signal on the east-West railroad track, lever RL, 
Will be in its upper position. Therefore With re 
lay GS energized and with its polar contacts actu 
ated to the right and with relay EWZ, energized 
and with its polar contacts actuated to the right, 45 
the above described circuit is completed for ener 
gizing relay G. It will be obvious that the actua 
tion of lever 2L to the left energizes relay EWZ 
and positions its polar contacts to the left which 
closes the above described circuit for energizing 50 
relay 2G since relay GS will remain in the posi 
tion illustrated in Fig. 2 because lever RT, remains 
in its upper position. 
With lever 3.4L actuated to either of its positions 

a selection is made of signal relays 3G and 4G, 
because relay GS will be energized with its polar 
contacts in their left hand dotted positions due 
to lever RI, being in its lower dotted position. 
The circuit for energizing relay GS With lever RL, 
in its lower dotted position extends from (-), 
upper winding of relay LP, front contact 94, con 
tact of lever RL, in its lower dotted position, con 
ductor 50, front contacts 02 and 03 of lock re 
lays EWL, and NSL and winding of relay G.S, to 65 
(CN). Due to the slow acting feature of relay 
LP, the actuation of lever RL from its upper to its 
lower position completes the above described cir 
cuit through the upper winding of relay LP and 
through front contact O4 before the relay actu- 70 
ates itS polar contacts to the right. When these 
contacts are actuated to the right then contact 
05 bridges contact 04 to maintain the circuit 

Complete. 
If lever RL is returned to its upper position, 75 
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then relay LP is energized through its lower wind 
ing to position its polar contacts to the left over 
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a circuit including front contact 00 before con 
tact of is shifted to the left. It will thus be 
Seen that as long as the circuit to relay GS is not 
locked against completion through a winding of 
relay LP, the actuation of lever RL actuates the 
polar contacts to corresponding positions, that 
is, to the left when lever RL is in its east-west 
or upper position and to the right when lever RL, 
is in its north-south or lower position. 
When the circuit of relay GS becomes locked 

by the deenergization of relay EWT, or NST, then 
relay LP is deenergized. If lever RL is actuated 
to its lower dotted position under this condition 
and the circuits then become unlocked, that is, 
relays EWI, and NSL both picked up, relay GS 
cannot be energized and relayLE cannot be ener 
gized because of the open circuit at front con 
tact 04 of relay LP. It therefore becomes neces 
sary to restore lever RL to its upper position for 
energizing relay LP and closing front contact (4 
before lever RL can be effective in its lower posi 
tion for reversing the circuits through relays LP 
and G.S. .." 

For the reversed condition, relay LP will have 
its polar contacts positioned to the right with 
lever RL in its lower dotted position. Then when 
the circuit of relay GS is locked by the dropping 
of one of the lock relays relay LP is deenergized. 
if lever RL is then moved to its full line posi 
tion relay LP cannot be energized (even though 
both lock relays are picked up) because contact 
0 is positioned to the right and contact 00 is 

open. It therefore becom?s necessary to actu-- 
ate lever RL to its lower position for picking up 
relay LP through its upper winding and its polar 
contact 05 in its right hand dotted position, 
when the circuit to relay GS becomes unlocked, 
before the actuation of lever RL to its upper 
position can be effective to energize relay LP in 
an opposite sense through its lower winding. 
As long as relay LP is deenergized a circuit is 

closed through its back contact 06 for lighting 
lamp LI as a visual indication to the operator 
that the circuits are locked. In other words, 
this is a "hands off' indication meaning that the 
lock relays are deemergized for preventing the 
energization of relay GS over the circuit includ 
ing lever RL. This lamp also serves as an indi 
cation to the operator that the circuit of relay 
GS is locked due to lever RL having been actu 
ated While one of the lock relays was deenergized 
and that it is necessary to restore this lever to 
its former position before it can be effective to 
reverse the signal stick relay G.S. 
Referring to Fig. 1, it will be noted that the 

east-west and the north-south signals are con 
trolled by separate and individual levers through 
the medium of circuits leading to separate. Z. re 
lays. This enables the control of these signals 
to be handled from separate offices if desired. 
In other. Words, the signals controlling traffic 
over track 2 can be controlled by lever 2L lo 
cated in an office associated with this railroad 
track, while lever 34L can be located in a sep 
arate office associated with railroad track 34, 
since the signals controlled by lever 34L might 
be associated with a railroad track under entirely 
separate management or Supervision. Irrespec 
tive, however, of the location of these signal con 
trol levers the interlocking and the protection 
features are effective for traffic Oyer the rail 

5 
road crossing illustrated in the manner previously 
described. 

It is to be understood that, although only tWO 
Specific embodiments of the present invention 
have been disclosed, the principals of the inven 
tion may be applied to various other types of 
Systems and that various types of track layout 
may be controlled in a similar manner without 
departing from the spirit of the present inven 
tion, the present disclosures having been chosen 
merely for providing simplified showings which 
could be clearly described in the specification. 
Having described a traffic controlling system 

as one specific embodiment of the present inven 
tion it is desired to be understood that this form 
is selected to facilitate in the disclosures rather 
than to limit the number of forms which it may 
assume and it is to be further understood that 
various modifications, adaptations and altera 
tions may be applied to the specific form shown 
in order to meet the requirements of practice 
without in any manner departing from the spirit 
or scope of the present invention except as lim 
ited by the appended claims. 
Having described my invention, what I claim 

???HS 
1. In an interlocking system for railroads, a 

pair of intersecting track sections, signals for 
governing traffic over said sections in opposite 
directions, a selecting relay, means responsive to 
the operation of said relay for selecting a plu 
rality of said signals controlling one of the track 
sections, a manually controlled lever, means re 
sponsive to the actuation of said lever for selec 
tively operating said relay, means including said 
relay for selectively clearing but one of Said plu 
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rality of signals, and means for locking said relay, 
against control by the lever, in its last operated 
position. 

2. In a traffic controlling System for railroads, 
a first stretch of track, a second stretch of track 
intersecting said first stretch of track, a plurality 
of signals for each of said stretches of track, 
a signal lever, a selecting stick relay, means re 
sponsive to the actuation of said lever for Oper 
ating said selecting stick relay, means respon 
sive to the operation of said selecting stick relay 
for selecting the signals for one of said stretches 
of track, and means responsive to the actuation 
of said lever for clearing but a single one of Said 
signals selected by said selecting stick relay. 

3. In a traffic controlling system for railroads, 
a first stretch of track, a second stretch of track 
intersecting said first stretch of track, a plu 
rality of signals for each of said stretches of 
track, a signal lever, a selecting stick relay, 
means responsive to the actuation of Said lever 
for operating said selecting stick relay, means 
responsive to the operation of said selecting stick 
relay for selecting the signals for one of Said 
stretches of track, means responsive to the actu— 
ation of said lever for clearing a single One of 
said signals selected by said selecting stick relay, 
and means responsive to the clearing of Said 
signal for locking said selecting stick relay. 

4. In a traffic controlling system for railroads, 
a first stretch of track, a second stretch of track 
intersecting said first stretch of track, a plurality 
of signals for each of said stretches of track, 
a signal lever, a selecting stick relay, means re 
sponsive to the actuation of said lever for Oper 
ating said selecting stick relay, means respon 
sive to the operation of said selecting stick relay 
for selecting the signals for one of Said stretches 

40 

50 

55 

60 

70 

75 



6 
... of track, means responsive to the actuation of 
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said lever for clearing a single one of said signals 
selected by said selecting stick-relay, and means 
responsive to the clearing of said signal for lock 
ing and sticking said selector stick relay in its 
last actuated position. 

5. In a traffic controlling system for railroads, 
a pair of intersecting track sections forming a 
crossing, signals for governing traffic over said 
Sections, a selecting relay, means controlled by 
Said relay for Selecting said signals in groups, 
a manually controlled signal control relay, means 
responsive to the operation of said signal con 
trol relay for operating said selecting relay, and 

li5. means controlled by said signal control relay and 
Said Selecting relay in combination for selecting 
and clearing a particular signal of a selected 
grOllp. 

6. In a traffic controlling system for railroads, 
a pair of interSecting track sections, signals for 
governing traffic over said sections, a selecting 
relay, means controlled by said relay for selecting 
Said Signals in groups, a manually controlled signal 
control device, means responsive. to the operation 
of Said device for operating said selecting relay, 
means controlled by said device and said select 
ing relay in combination for selecting and clear 
ing a particular signal of a selected group, and 
means, responsive to the clearing of said signal 
for sticking said selecting relay in its existing 
condition. 

7. In an interlocking system for railroads, a 
pair of intersecting track sections, signals for 
governing traffic over said sections, a direction 
Selecting relay, a signal lever for each of said 
sections, means responsive to the actuation of 
one of said levers for operating said direction 
Selecting relay, a section selecting relay respon 
sive to the operation of said direction selecting 
relay for selecting the signals for a particular 
one of said sections, means responsive to the 
actuation of said lever for clearing a particular 
one of Said selected signals, means responsive to 
the clearing of said signal for locking said sec 
tion selecting relay, means responsive to the res 
toration of said lever for restoring said signal 
to Stop, a time delay device, and means including 
Said time delay device for allowing the clearing 
of any one of said signals only after an appre 
ciable time delay after said signal has been re 
stored to stop under the traffic condition when 
there is a train approaching a signal on the 
approach section to such signal. 

8. In an interlocking system for railroads, a 
pair of intersecting track sections, signals for 
governing traffic over said sections, a selecting 
relay, a signal lever for each of said sections, 
means responsive to the actuation of one of said 
levers for operating said selecting relay, means 
responsive to the operation of said selecting re 
lay for selecting the signals for a particular one 
of said sections, means responsive to the actua 
tion of said lever for clearing a particular one of 
said selected signals, means responsive to the 
clearing of said signal for locking said selector 
relay, means responsive to the restoration of said 
lever for restoring said signal to stop, a time de 
lay device, means controlled by said time delay 
device for automatically delaying the clearing 
of any of said signals for an appreciable time 
after said signal has been restored to stop, and 
means controlled over a track section in advance 
of said intersecting sections for preventing the 
Operation of said time delay device, 
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9. In an interlocking system for railroads, a 

pair, of intersecting track sections, signals for 
governing traffic over said sections, a selecting 
relay, a signal lever for each of said sections, 
means responsive to the actuation of one of said 5 
levers for operating said selecting relay, means 
responsive to the operation of said selecting re 
lay for selecting the signals for a particular one 
of Said. Sections, means responsive to the actua 
tion of said lever for clearing a particular one of 10 
said selected signals, means responsive to the 
clearing of said signal for locking said Selector 
relay, means responsive to the restoration of said 
lever for restoring said signal to stop, a time 
delay device, means controlled by said time de-lis 
lay device for automatically delaying the clear 
ing of any of said signals for an appreciable time 
after said signal has been restored to stop, and 
means controlled over said intersecting track 
section for preventing the operation of said time. 20 
delay device. 

10. In an interlocking. System for railroads, a 
pair of intersecting track sections, signals for 
governing traffic over said sections, a selecting 
relay, means responsive to the operation of. Said .25 
Selecting relay for selecting a plurality of said 
Signals, a manually controlled lever, means re 
sponsive...to the actuation of said lever for selec 
tively operating said selecting relay, means in 
cluding said selecting relay for selectively clear- 30 
ing said plurality of signals, means for locking 
said selecting relay in its last operated position, 
a normally energized lock repeating relay, means 
responsive to the locking of said selecting relay 
for releasing said lock repeating relay, and means 35 
responsive to the release of said lock repeating 
relay for nullifying the control of said selecting 
relay by said lever. 

11. In an interlocking system for railroads, a 
pair of intersecting track sections, signals for 40 
governing traffic over said sections, a selecting 
relay, means responsive to the operation of said 
Selecting relay for selecting a plurality of said 
Signals, a manually controlled lever, means re 
Sponsive to the actuation of said lever for selec- .45 
tively operating said selecting relay, means in 
cluding said selecting relay for selectively clear 
ing said plurality of Signals, means for locking 
said selecting relay in its last operated position, 
a normally energized lock repeating relay, means 50 
responsive to the locking of said selecting relay 
for releasing said lock repeating relay, and means 
responsive to the release of said lock repeating 
relay for nullifying the control of said selecting 
relay by said lever unless said lever is temporarily 55 
placed in the position last effecting the operation 
of said Selecting relay. 

12. In an interlocking system for railroads; a 
pair of intersecting track sections; signals for 
governing traffic over said sections in opposite 60 
directions; a selecting stick relay; means re 
Sponsive to the operation of said stick relay for 
selecting a plurality of said signals controlling 
traffic over one of the track sections; a manually 
controlled lever; means responsive to the actua- 65 
tion of Said lever for selectively operating said 
stick relay; means including said stick relay for 
Selectively clearing but one of said plurality of 
signals; and means for completing the Stick cir 
cuit for, and locking, said stick relay, against 70 
control by the lever, in its last operated position. 

ROBERT M. PHINNEY. 


