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This invention relates to electric interlocking 
Systems for railroads, and more particularly per 
tains to an interlocking system employing an en 
trance-exit type of manipulation. 
The System of the present invention is to be 

considered an improvement over my prior ap 
plication Ser. No. 93,432 filed July 30, 1936, and 
no claim is made herein to subject matter shown 
in Such prior application. 

In an interlocking System of this type, the 
track Switches and signals of the interlocking 
plant are controlled from a central office by the 
manipulation of control buttons suitably located 
On a control panel having the actual track lay 
out represented thereon in miniature. The pres 
ent invention proposes to provide self-restoring 
push buttons at the ends of the routes repre 
sented on the miniature track diagram. These 
push buttons are arranged to control the track 
Switches and signals in such a manner that the 
Sequence in which the buttons for the opposite 
ends of any particular route are operated, de 
termines the direction of traffic to be established 
in the corresponding route of the actual track 
layout. 

... With such an arrangement, it is apparent that 
these control buttons at the ends of the routes 
may be conveniently termed entrance-exit, but 
tons, because each button may at times be an 
entrance button and at other times may be an 
exit button dependent upon the time of its op 
-eration with respect to the time of the operation 
of the control button located at the opposite end 
of an associated route. The sequence of opera 
tion of the entrance-exit buttons for the oppo 
site ends of a particular route not only accom 
plishes the establishment of that route and the 
clearing of its governing signal, but also pro 
vides distinctive indications upon the control 
panel to definitely advise the operator of the 
particular route set up and the direction of traf 
fic in Such route. This is accomplished by the 
illumination of an entrance indicator for the en 
tering end of each route, which Symbolizes the 
signal for that end, and also the illumination of 
an exit indicator for the leaving end of each 
route. A Suitable arrow on each exit indicator 
is indicative of the direction of traffic with which 
it is associated. 
A further object of the present invention is 

to provide means responsive to the manual op 
eration of the entrance-exit control buttons to 
effect the setting up of the routes, which means 
maintains the route clear only until the passage 
of a train. Over Such rote at Which time it is 
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then automatically restored to normal “at stop' 
Conditions. There are, of course, situations in 
which a train does not pass over an established 
route, and under Such circumstances the pres 
ent invention provides that a route may be re 
Stored to stop conditions merely by the actua 
tion of the entrance-exit control button at the 
entering end of such route. In other words, the 
Second Operation of a control button at the en 
trance to a route effects the restoration of that 
route to stop. 
Other objects, purposes and characteristic 

features of the present invention will be in part 
obvious from the accompanying drawings, and 
in part pointed out as the description of the in 
Vention progresses. 
In describing the invention in detail, reference 

Will be made to the accompanying drawings; in 
Which like letters in the reference characters 
designate similar functions or relationships with 
the distinctiveness between such reference chair 
acters provided by the use of distinctive preced 
ing nunerals; in which like preceding numerals 
in the reference characters when applied to dif 
ferent letters represent the inclusion of such de 
Vices Within a particular group; and in which: 

FigS. iA and 1B, when placed side by side dia 
grammatically illustrate the control office and 
field Station apparatus included within an in 
terlocking System of the present invention as 
applied to a single track Switch. 
For the purpose of simplifying the illustra 

tions and facilitating in the description thereof, 
the parts and circuits constituting the embodi 
Inent of the invention have been shown diagram 
matically and Certain conventional illustrations 
have been employed, the drawings having been 
made more with the idea of making clear the 
purposes and principles of the invention together 
With itS mode of operation, than with the idea of 
illustrating the Specific construction and ar 
rangements of parts that would probably be emi 
ployed in practice. 
The Various relays and their contacts are 

illustrated in a conventional manner and sym 
bols are employed to indicate connections to the 
terminals of batteries or other Suitable sources 
of electric current Supply instead of showing all 
of the Wiring connections to Such terminals. 
The Symbols (--) and (-) are employed to 

indicate the positive and negative terminals re 
Spectively of Suitable batteries or other sources 
of electric energy; and the terminals with which 
these Symbols are used are presumed to have 
current flowing from the positive terminal des 
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2 
ignated (--) to the negative terminal desig 
nated (-). 
The symbols employed with any one circuit 

are considered to designate the terminals of the 
same batteries or other suitable source, but it is 
to be understood that as many Separate Sources 
may be provided as found necessary, or as many 
sources may be combined into a single Source 
as found expedient in the practice of the inven 
tion. If alternating current is employed, then 
the symbols should be considered as representing 
the instantaneous relative polarities of the re 
spective terminals. 
Where groups of devices are referred to in a 

general way such devices will be designated by 
the letters or preceding numerals characteristic 
of such groups instead of mentioning each 
specific reference character in Such groups. 

APPARATUS 

Track layout.-In Fig. 1B of the accompany 
ing drawings, the invention has been shown ap 
plied to a track layout including a stretch of 
main track having rails 6 connected by a track 
switch TS to a turnout track having rails T. 
A main signal f A governs main line traffic 

over the track switch TS in an east bound di 
rection while signal 2 governs west bound traffic 
over the main track. Similarly, signal B gov 
erns east bound traffic over the track switch TS 
in a reverse position onto the turnout track, 
while signal 3 governs westbound traffic off the 
turnout track onto the main track. These sig 
inals A, B, 2 and 3 are assumed to be color light 

is signals giving the usual indications of green for 
clear and red for danger or stop, and yellow, if 
an added indication is desired for caution. HoW 
ever, these signals may be of the search light 
type, the semaphore type, or any other suitable 
type, instead of the particular type chosen for 
the embodiment of the present invention. 
The track switch TS has been shown as Oper 

ated by a switch machine SM, which may be of 
any suitable type, such as shown, for example, 
in the patent to W. K. Howe, Patent No. 1,466,903, 
dated September 4, 1923. It should be under 
stood that the invention is not limited, as thus 
shown, to the control of a single track Switch 
and its governing signals, but may be extended 
for any desired number of Switches, CrOSSOverS, 
and the like, with suitable governing signals. 
The track layout has been shown as divided 

into track circuits by suitable insulated joints of 
which only the track circuit associated with the 
track switch TS has been shown as having the 
usual track battery and the track relay T. This 
track circuit is wired in the usual manner to 
provide for fouling protection and to provide for 
the insulation of the track switch TS, such de 
tails of wiring having been omitted for the sake 
of simplicity in the disclosure. The Occupied 
condition of this track circuit is indicated in the 
control office by a track repeating relay TP 
which is controlled over the line wire 8 by con 
tact 9 of the track relay Tin an obvious manner. 
The track switch TS is provided with the usual 

switch position repeating relay WP of the usual 
This relay WP is energized 

with one polarity or the other in accordance with 
the normal or reverse locked position of the track 
switch TS in correspondence with the switch ma 
chine SM, and is deenergized whenever the track 
Switch is unlocked or is in Operation. The polar 
ized circuit for controlling such a switch position 
relay may govern through the medium of a point 
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detector contact mechanism, as shown, for ex 
ample, in the patent to C. S. Bushnell, Patent No. 
1,517,236 dated November 25, 1924. 
Normal and reverse correspondence relays NCR, 

and RCR are associated with the switch position 
repeating relay WP and the Switch machine Con 
trol relays WN and WR. When there is no re 
Verse SWitch control present for the SWitch ma 

5 

chine SM as indicated by the energized or picked 
up condition of the relay WR, the relay NCR is 
energized, providing the relay WP indicates the 
track Switch to be in a normal locked position, 
by a circuit closed from (--) through a circuit 
including back contact C of relay WR, polar con 
tact of relay WP in a right hand position, 
front contact f2 of relay WP, windings of relay 
NCR, to (-). When there is no normal con 
trol present for the switch machine SM as indi 
cated by the energized or picked up condition 
of the relay WN, providing the track switch TS 
is in a reverse locked position as indicated by 
the relay WP, the relay RCR is energized by a 
circuit closed from (--), through a circuit in 
cluding back contact 3 of relay WN, polar con 
tact 4 of relay WP in a left hand position, front 
contact 5 of relay WP, windings of relay RCR, 
to (-). 

In other words, the correspondence indicated 
by these relays NCR and RCR is of the indirect 
type. When the track switch TS is in a normal 
locked position, the relay NCR is energized irre 
spective of whether a normal control for the 
switch machine SM is present or not, but the 
presence of a reverse control immediately de 
energizes such relay NCR. Similarly, when the 
track Switch TS is in a reverse position, the relay 
RCR is energized irrespective of whether there is 
a reverse control present or not, but the presence 
of a normal control immediately deenergizes this 
relay RCR. Obviously, both of the relays NCR, 
and RCR are deenergized. When the track SWitch 
TS is operated to a new position. 
The Switch machine control relayS. WN and 

WR are considered to be governed from the Cen 
tral office by route relays -2 and -3 in a 
manner disclosed in detail in the prior appli 
cation of A. Langdon, Ser. No. 9,932, filed July 
22, 1936. 

Associated with the switch machine control is 
a lock relay L, which is contemplated as con 
trolled as shown and described in the above men 
tioned application Ser. No. 91,932, so as to pro 
vide what has been conveniently termed the elec 
tric lever lock equivalent. Such control has not 
been shown in detail as it is believed to be suf 
ficient for an understanding of the present in 
vention to know that the lock relay L is nor 
mally energized, but is deenergized initially only 
when a switch machine control is present, as in 
dicated by the picked up condition of either the 
relay WN or the relay WR and the track switch 
is in correspondence with such control. When 
such lock relay is once deemergized, it is main 
tained deemergized by the clearing of the govern 
ing signal. This lock relay L is also deenergized 
whenever the associated detector track section 
is occupied as indicated by the dropped away 
condition of the track relay T. 
Such lock relay inserted between the Switch 

machine and control relays WN and WR allows 
the establishment of a new route whenever the 
detector track section is unoccupied, providing 
Such relays WN and WR have been deemergized 
subsequent to the last occupied condition of such 
detector track section. In other words, if a new 
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2,158,975 
route is to be established following the accept 
ance of a route already established, the opera 
tor must Wait until the new route can be set 
up before endeavoring to cause its establishment, 
because the new route will not become automat 
ically set up upon the passage of the train be 
yond the first route established. All such fea 
tures of control have been described in detail in 
the prior application Ser. No. 91,932. 
Control machiie.-A control machine is locat 

ed in the central Office having a Control panel On 
Which a miniature track diagran corresponding 
to the actual track layout is located. With ref 
erence to Fig. 1A, the control panel is shown as 
having entrance-exit buttons NX, 2NX and 3NX 
at the opposite ends of the route over the track 
SWitch TS. These buttons are of the Self-restor 
ing push button type and actuate the contacts to 
which they are connected by dotted lines. Adja 
cent each of these entrance-exit Control buttons 
are located suitable indicators NK, 2NEK and 
3NK representative of the associated signals. 

Included in alignment with the miniature 
trackWay are suitable exit route indicators IXK, 
2XK and 3XK upon which Suitable arrows have 
been provided to indicate the direction of traffic 
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35 

in the route when Such exit indicators are illumi 
nated. . 
A track occupancy indicator is located on the 

miniature track diagram preferably at a point 
- Where it may be representative of the occupied 
condition of the detector track circuit irrespec 
tive Of Whether a train is passing over the main 
track or over the turnout track. 
Each of the entrance-exit buttons NX have 

associated entrance and exit relays N and X, 

40 

45 

which relays are readily identified with their re 
spective, buttons by their distinctive preceding 
numerals. The entrance relays N are of the slow 
acting type, preferably much slower to release 
than to pick up, While the exit relayS X are the 
usual neutral type relays. 

Suitable route relays -2 and A-3 are con 
trolled by the entrance and exit relays N and X 
So that the picking up of an entrance relay for 
one end of a route, and the picking up of the 
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exit relay X for the opposite end of that route 
causes the energization of the proper route relay 
to cause the setting up of that route over the 
track SWitch TS and the clear of the associated 
governing signal. These route relays -2 and 
f-3 are of the usual polar-neutral type. 
Although the present invention does not spe 

cifically disclose the auxiliary control of the 
track Switch TS by an individual control lever, 
it is to be understood that such auxiliary control 
lever SML (not shown) may also be provided for 
the control of the SWitch machine SMI as de 
scribed and shown in detail in the above men 
tioned prior application Ser. No. 91,932. 

It is believed that the remaining features of 
the present invention will be best understood by 
considering the detailed operation of the System. 

OPERATION 

Normal condition.S.-Although the track SWitch 
TS is usually left in its last operated position, 
it has been shown in a position for the passage 
of main line traffic. The signals are, of course, 
normally “at stop' with the lower or red indi 
cator of each signal normally illuninated, unless 
approach lighting features are employed in ac 
ccordance with the uSual practices. 
With the signals “at stop' and the detector 

track section unoccupied or indicated with the 

3. 
track relays T and TP picked up, the lock relay 
L is also picked up. AS there are no controls for 
the track Switch, as indicated by the deenergized 
condition of both of the relays WN and WR, the 
correspondence relay NCR is normally energized, 
but if the track Switch TS had been left in a 
reverse position, then the relay RCR would be 
energized. 

All of the entrance and exit relays N and X in 
the central office are aSSumed to be deemergized, 
as well as the route relays -2 and -3. Under 
such circumstances, the indicators on the control 
panel are normally deenergized to provide what 
has been conveniently termed "a normally dark 
board'. 

Setting up a route.-Let us assume that the 
operator desires to set up a route from the signal 
B to the signal 3 with the track Switch TS in a 

reverse position. He first operates the control 
button NX followed by the actuation of the 
control button 3NX. 

During the actuation of the control button 
NX, a pick up circuit for the entrance relay fN 

is closed from (--), through a circuit including 
control button contact 29 in an operated posi 
tion, windings of relay N, back contact 2 of re 
lay X, back contact 22 of relay 2N, back con 
tact 23 of relay 3N, to (-). 
The picking up of the entrance relay N pre 

pares a pick up circuit for the exit relay 3X so 
that it can be closed upon the actuation of the 
control button 3NX from (--), through a circuit 
including back contact 24 of control button 3NX, 
back contact 25 of relay 3N, windings of relay 3X, 
back contact 26 of relay 2X, front contact 2 of 
relay N, to (-). 
AS SOOn as the relay 3X picks up, its stick cir 

cuit is closed from (--), through a circuit includ 
ing front contact 28 of control button NX, front 
contact. 29 of relay N, front contact 30 of relay 
TP, front contact 3 of relay 3X, windings of 
relay 3X, back contact 26 of relay 2X, front 
contact 2 of relay N, to (-). 
The picking up of the relay 3X also closes a 

holding circuit for the relay N from (--), 
through a circuit including front contact 39 of 
relay 3X, Windings of relay N, back contact 2 
of relay X, back contact 22 of relay 2N, back 
contact 23 of relay 3N, to (-). 
From the above description, it will be noted 

that the stick circuit for the exit relay 3X in 
cludes a front contact of the control button INX, 
So that the method of manipulation must be the 
sequential operation of the buttons NX and 3NX 
leaving the button NX in a self-restored normal 
position upon the picking up of the relay 3X to 
immediately provide it with a stick circuit. If 
the button INX should be held down, then the 
relay 3X Would drop away upon the release of the 
button 3NX, So that the controlling manipula 
tions Would fail to Set up a route. The time 
which elapses between the release of the control 
button NX and the picking up of the exit relay 
3X is adequately bridged by the slow release 
characteristics of the relay N. However, the 
actuation of the button 3NX must occur. Within 
the time release period of relay N, or the en 
trance manipulation is lost and must be repeated 
before a route can be set up. Such slow release 
characteristics are provided for each of the en 
trance relays N. 

It will also be observed that the actuation of 
the control button 3NX following the actuation 
of the control button NX can not possibly pick 
up the entrance relay 3N by reason of the inclu 
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4. 
sion of back contact 2 of relay Nin the pick up 
circuit of the entrance relay 3N. In other words, 
the response of the relay fM to the operation of 
the control button NX prevents the picking up 
of an opposing entrance relay but permits the 
picking up of the exit relay for any route emanat 
ing from the point which such entrance relay N 
represents. This adequately provides protection 
against the clearing of opposing Signals. 
With the entrance relay N and the exit relay 

3X both picked up, the route relay -3 is ener 
gized by a circuit closed from (--), through a 
circuit including front contact 32 of relay f N, 
back contact 33 of relay fX, windings of route 
relay -3, front contact 34 of relay 3X, to (-). 
As soon as the route relay -3 picks up, clos 

ing its neutral contacts, the reverse switch ma 
chine control relay WR is picked up over its 
control wires indicated by the dotted line 35 so 
as to cause the reverse operation of the switch 
machine SM through circuits indicated as in 
cluding front contact 36 of lock relay L. 
The picking up of the relay WR opens back 

contact f C causing the correspondence relay NCR 
to be immediately deenergized. During the op 
eration of the track switch, the relay WP is of 
course deenergized, opening front contacts 2 
and 5 so that both correspondence relays NCR. 
and RCR must remain deenergized. Upon the 
completion of the reverse operation of the track 
switch TS, the relay WP is energized with the 
opposite polarity so that its polar contacts are 
actuated to the left and its neutral contacts are 
picked up, thus completing the energizing cir 
cuit for the reverse correspondence relay RCR. 
As soon as the reverse correspondence relay 

RCR has been picked up, indicating the track 
Switch to be in correspondence with the relay 
WR, then the lock relay L. is dropped away (by 
means not shown), so that an energizing circuit 
is closed for the signal B by a circuit closed 
fron (--), through a circuit including back con 
tact 40 of relay L, front contact 4 of relay RCR, 
wire 42, front contact 43 of route relay -3, polar 
contact 44 of relay -3 in a right hand posi 
tion, Over the control line Wire indicated by 
dotted line 45 (through such selections as are 
usually required in practice) to the signal B. 
This causes the signal B to change its indication 
from stop to clear. 

IndicationS.-As soon as the manipulation of 
the control buttons on the control machine has 
caused the energization of the route relay -3, 
indications at the ends of the route thus to be 
set up are given to the operator by the energiza 
tion of the indicators NK and 3XK. Indicator 
NK is energized by a circuit closed from (--), 

through a circuit including front contact 46 of 
relay -3, polar contact 47 of relay -3 in a 
right hand position, indicator NK, to (-). At 
the same time, the exit indicator 3XK is illumi 
nated by a circuit closed from (--), through a 
circuit including front contact 48 of relay -3, 
polar contact 49 of relay -3 in a right hand 
position, indicator 3XK, to (-). 

Inasmuch as the entrance and exit relays N 
and X for conflicting routes and opposing direc 
tions are completely interlocked, it is unneces 
sary to interlock the route relays of conflicting 
routes. Also, when a route relay is picked up, 
it is indicative of the fact that there is no con 
ficting route established on the control panel 
so that the illumination of the indicators imme 
diately advises the operator that he has done 
nothing contrary to his prior manipulations, 
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The passage of a train is indicated by the ill 
lumination of the track Occupancy indicator TK. 
For example, the occupied condition of the de 
tector track section for the track Switch TS de 
energizes the track relay I opening front con 
tact 9 to deenergize the relay TP Which closes 
back contact 50 to energize the track indicator 
TK by an obvious circuit. 
Automatic restoration.-The deenergization of 

the track repeating relay TP upon the passage 
of a train past the signal B opens front con 
tact 30 which is included in the stick circuit 
for the exit relay 3X so that this relay 3X imme 
diately drops away and in so doing opens front 
contact 39 which in turn deemergizes the en 
trance relay N. The dropping of these relays, 
of course, deenergizes the route relay f--3 there 
by returning the signal B to stop and restor 
ing the system to normal. The dropping away 
of the route relay -3 deemergizes the indi 
cators NK and 3XK which indicates to the 
Operator that the route is no longer clear. 

However, a train may still be on such route as 
indicated by the illuminated condition of the 
track indicator TK, and the route is protected 
during the time that the train remains in the 
detector track Section; as the deenergized cons 
dition of the track relay T maintains the lock 
relay L. deenergized which in turn positively pre 
Wents the operation of the Switch machine SM at 
Open front contact 36. 
Manual restoration.--Let us assume that the 

route above described is established with the 
signal B cleared, and that for one reason or an 
other, the operator desires to return such route 
to "at stop' conditions before it is accepted 
by a train. All that is necessary on the part of 
the operator to accomplish this result is for him 
to actuate the control button NX which opens 
front contact 28 included in the stick circuit 
for the relay 3X. As soon as the relay 3x drops 
away, the route relay -3 is obviously deerner 
gized. Also, the entrance relay N is again re 
leased. In other Words, the opening of front 
'contact 39 of relay 3X upon its dropping away 
does not deemergize the relay N at that time as 
the back contact 20 of the control button NX is 
closed, but upon the release of the self-restoring 
control button NX the entrance relay fN drops 
away according to its slow acting characteristics. 
Thus, the System is restored to normal condi 
tions by merely the operation and release of the 
governing entrance button. 

Conflicting route protection-Let us consider 
the system to be at normal and that the operator 
Sequentially actuates the control buttons 2NX 
and NX in that order. The actuation of the 
control button 2NX closes a pick up circuit for 
the relay 2N from (--), through a circuit in 
cluding back contact 54 of relay 3N, back con 
tact 55 of control button 2NX, windings of relay 
2N, back contact 56 of relay 2X, back contact 
5 of relay N, to (-). 
The picking up of the relays 2N and X closes 

an energizing circuit for the route relay -2 from 
(-), through a circuit including front contact 
65 of relay 2N, back contact 66 of relay 2X, wind 
ings of relay f-2, front contact 67 of relay IX, 
to (-). Such energization of the route relay 
-2 actuates its polar contacts to the left and 
picks up its neutral contacts so that the track 
Switch TS is controlled to a normal position and 
the signal 2 is cleared, in a manner analogous to 
that described for the route from signal B to 
signal 3. 
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Under such conditions it is obviously impossi 

ble to establish a route from the signal. A to 
the signal 2. In the first place, this is prevented 
by the fact that the relay fM can not be picked 
up with the relay X energized by reason of Open 
back contact 2. 
Neither can a route be cleared from the signal 

fB to the signal 3 because the relay N can not 
be picked up upon the actuation of the control 
button NX under such circumstances, nor can 
the actuation of the control button 3NX cause 
the picking up of the relay 3N inasmuch as the 
back contact O of the relay 2N is open and the 
relay 3X can not be picked up because it re 
quires the closure of front contact 27 of relay N 
in order to receive energy upon the actuation of 
the control button 3NX. 
From the above consideration of conflicting 

routes, it is apparent that the entrance and exit 
relays are adequately interlocked to prevent the 
establishment of a conflicting route. 
The occupied condition of the detector track 

section not only prevents the operation of the 
track switch TS by deemergizing the lock relay L. 
(through means not shown, but well understood 
in the art), but also prevents the registration of 
an entrance-exit manipulation by the relays N 
and X. This is because the open front contacts 
30 and 62 of relay TP, prevent the closure of the 
Stick circuits for th exist relays X. Thus, any 
actuation of the buttons NX is only temporarily 
repeated by the relays N. and X and then imme 
diately drop away so that Such route is not con 
Summated upon the detector track Section be 
coming unoccupied. 

Having thus described an interlocking System 
of the entrance-exit type as one Specific embodi 
ment of the present invention, it is to be under 
stood that various modifications, adaptations and 
alterations may be made to meet the require 
ments of practice without in any manner depart 
ing from the spirit or scope of the invention ex 
cept as limited by the appended claim.S. 
What I claim is: 
1. In a control System for a railway track lay 

out having a plurality of routes each including at 
least one track SWitch and having signals for 
governing traffic over such routes, a control panel, 
Self-restoring control buttons for the ends of Said 
routes, an entrance relay and an exit relay aSSO 
ciated with each control button, circuit means for 
energizing an entrance relay upon the actuation 
of its associated control button only provided 
there is no entrance relay picked up for the oppo 
site ends of the routes emanating from such 
point, circuit means for energizing each exit relay 
upon the actuation of its control button Only pro 
vided an entrance relay is energized for the oppo 
Site end of a route With Which it is associated, 
and route establishing means for setting up each 
route and clearing a signal for allowing the pas 
sage of traffic thereover in response to the ener 
gization of an entrance relay for one end of that 
route and an exit relay for the opposite end of 
that route. 

2. In an interlocking System for a railway track 
layout having a plurality of routes with Signals 
for governing traffic Over such routes, a self 
restoring control button for each end of each 
route there being but one button for those routes 
having common ends, a slow acting entrance re 
lay for each control button, an exit relay for each 
control button, circuit means for energizing each 
slow acting entrance relay upon the actuation of 
its associated control button only provided there 

S 
is no entrance relay energized for the opposite 
ends of the routes associated therewith, circuit 
means for energizing each exit relay Only pro 
vided there is an entrance relay energized for the 
opposite end of an associated route, a holding cir 
cuit for each of Said slow acting relays closed pro 
Vided an associated exit relay is picked up while 
Said slow acting relay is still picked up, and route 
establishing means associated with each of Said 
routes and responsive to the joint operation of 
an entrance relay at one end of its route and an 
exit relay at the opposite end of its route to set 
up Such route and clear the signal for the end 
of the route having its entrance relay picked up. 

3. In an interlocking system for a railway track 
layout having a plurality of routes with signals 
for governing traffic over such routes, a self-re 
Storing control button for each end of each route 
there being One button for those routes having 
Common ends, a slow acting entrance relay for . 
each control button, an exit relay for each con 
trol button, circuit means for energizing each 
slow acting entrance relay upon the actuation of 
its aSSociated control button only provided there 
is no entrance relay energized for the opposite 
ends of the routes associated therewith, circuit, 
means for energizing each exit relay only pro 
vided there is an entrance relay energized for the 
opposite end of an associated route, holding cir 
cuit means for maintaining energized a picked up 
entrance relay and picked up exit relay depend 
ent upon Said entrance button for said picked up 
entrance relay in a non-actuated position said 
holding circuit means being rendered effective 
only providing the exit relay is picked up while 
Such entrance relay is still picked up. 

4. In a system for the control of railway track 
Switches and signals, a track layout having a plu 
rality of routes each including at least one track 
Switch with signals for governing the passage of 
traffic thereover, self-restoring control buttons 
for the ends of said routes, an entrance and an 
exit relay associated with each of said control 
buttons, circuit means for energizing an entrance 
relay upon the actuation of its associated control 
button only providing there is no entrance relay 
for an opposite signal in a picked up condition, 
circuit means for energizing an exit relay upon 
the actuation of its associated control button only 
provided in an entrance relay for the opposite 
end is picked up and only provided there is no 
exit relay for a conflicting route picked up, a 
route relay for each of said plurality of routes, 
circuit means for energizing a route relay only 
when an entrance relay at one end of its route is 
picked up and an exit relay for the opposite end 
of its route is picked up, and means controlled 
by each route relay to establish Such route by the 
operation of said track Switch and to clear the 
signal at the end of Such route having its en 
trance relay picked up. 

5. In a control system for an interlocking plant 
having track sections interconnected by a track 
switch to form a plurality of different routes and 
having signals for governing traffic in opposite 
directions over the different routes, Self-restor 
ing control buttons for the ends Of Said routes, 
an entrance relay and an exit relay aSSociated 
with each of said control buttons and distinc 
tively energized thereby in accordance with the 
sequence of operation of its control button With 
respect to the control button for the opposite 
end of an associated route to thereby designate 
the entrance and exit ends of Such route by ener 
gizing the entrance relay only for the entrance 
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6 
end and the exit relay. Only for the exit end, cir 
cuit means for maintaining distinctively ener 
gized said entrance relay and said exit relay for 
the opposite ends of each route dependent upon 
the unoccupied condition of the associated route, 
route establishing means for each of said routes 
controlled by the distinctive energization of the 
relay means at the opposite ends of its route and 
effective to Set up that route and clear the signal 
for the end of such route designated as the en 
trance end by the distinctive energization of said 
relay means for that end, whereby the passage of 
a train through a particular route causes the de 
energization of the relay means for the opposite 
ends of such route to thereby restore Said signal 
at the entrance end of such route to stop. 

6. In a control system for an interlocking plant 
having track sections interconnected by a track 
Switch to form a plurality of different routes and 
having signals for governing traffic in opposite 
directions over the different routes; self-restor 
ing control buttons for the ends of said routes; 
relay means associated With each of said control 
buttons and distinctively controlled thereby in 
accordance with the sequence of actuation of its 
control button with respect to the control button 
for the opposite end of an associated route to 
thereby designate the entrance and exit ends of 
such route; circuit means for maintaining dis 
tinctively energized the relay means for the op 
posite ends of each route dependent upon the 
unoccupied condition of the associated route, and 
also dependent upon the control button for the 
entrance end of Such route remaining in a non 
actuated position and not being again actuated 
in the same way; and route establishing means 
for each of Said routes controlled by the distinc 
tive energization of the relay means at the oppo 
site ends of its route and effective to set up that 
route and clear the signal for the end of such 
route designated as the entrance end by the 
distinctive energization of said relay means for 
that end; whereby the passage of a train through 
a particular route causes the deenergization of 
the relay means for the opposite ends of such 
route to thereby restore said signal at the en 
trance end of such route to stop; and whereby a 
route set up and signal cleared therefor can be 
restored to stop by another actuation of the con 
trol button at the entrance to such route in the 
same Way Which effected the distinctive control 
of its aSSociated relay means for designating it 
as the entrance end of Said route. 

7. In a control system for an interlocking plant 
having track sections interconnected by a track 
Switch to form a plurality of different routes and 
having signals for governing traffic in opposite 
directions over the different routes; self-restor 
ing control buttons for the ends of said routes; 
Separate entrance and exit relays associated with 
each of said control buttons and distinctively 
Controlled thereby in accordance With the se 
quence of operation of its control button with 
respect to the control button for the opposite 
end of an associated route to energize the en 
trance relay for one end and the exit relay for 
the other end and thereby designate the entrance 
and exit ends of Such route; circuit means for 
maintaining distinctively energized the relays for 
the opposite ends of each route only provided the 
associated route is unoccupied, said circuit means 
being rendered inactive by a second operation 
in the same direction of the button for the en 
trance end; and route establishing means for 
each of said routes controlled by the distinctive 
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energization of the relays at the opposite ends 
of its route and effective to set up that route and 
clear the signal for the end of such route desig 
nated as the entrance end by the distinctive ener 
gization of said relay for that end; whereby the 
passage of a train through a particular route 
causes the deenergization of the relays for the 
opposite ends of such route to thereby restore said 
Signal at the entrance end of such route to stop. 

8. In a Switch and signal control System for 
railroads; a track layout having a plurality of 
routes between signal locations; a control panel 
having a miniature track diagram of said track 
layout; Self-restoring manually operable buttons 
On said track diagram at points corresponding 
to said signal locations, there being a single but 
ton for each signal; an entrance relay and an 
exit relay for each of Said buttons; circuit means 
for energizing an entrance relay at the entrance 
end of a route upon the actuation of its associe 
ated button; means responsive to the energization 
of an entrance relay for opening the energizing 
circuit means of the entrance relays for all routes 
leading to the route end with which such ener 
gized entrance relay is associated; circuit means 
for energizing an exit relay at the entrance end 
of a route upon the actuation of its button fol 
lowing the actuation of the button for the en 
trance end of such route only if the associat 
ed entrance relay for such exit end is main 
tained deemergized by reason of the open con 
dition of its energizing circuit; and route estab 
lishing means responsive to the energization 
Of an entrance relay for One end of a route and 
the exit relay for the other end of the route for 
Setting up that route and clearing the signal at 
that end of such route having its entrance relay 
picked up, whereby the sequential actuation of 
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the buttons at the opposite ends of any given . 
route causes the clearing of the signal at that 
end of Such route having its button first actu 
ated. 

9. In a Switch and signal control system for rail 
roads; a track layout having a plurality of routes 
between signal locations, each route including at 
least one track switch; a control panel having a 
track diagram representing said track layout; 
manually operable control buttons on said track 
diagram for the ends of said routes, there being 
Only one button for each signal and each button 
being of the Self-restoring type; an entrance 
i?elay and an exit relay for each of said control 
buttons, said entrance relays being relatively 
slower acting than said exit relays; circuit means 
for energizing an entrance relay upon the actua 
tion of its associated control button; circuit 
means for energizing an exit relay upon the man 
llal Operation of its corresponding control button 
dependent upon the energized condition of an 
entrance relay for the opposite end of an associ 
ated route; means responsive to the energization 
of an exit relay for opening the energizing cir 
cuit means for the corresponding entrance relay; 
and route establishing means responsive to the 
energization of the entrance relay for one end 
of a route and the exit relay for the other end 
of the route for setting up that route and clear 
ing a signal at the entrance end thereof. 

10. In a control system for power-operated 
track Switches and signals; a track layout having 
a plurality of routes each including at least one 
track SWitch and such routes having Signals at 
the opposite ends thereof; a control panel hav 
ing a miniature track diagram of Said track lay 
out; a single self-restoring manually operable 
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control button for each of said signals and lo 
cated on said track diagram at points correspond 
ing to said signal locations; an entrance relay 
and an exit relay for each of said control but 
tons; circuit means for energizing the entrance 
relay at one end of a route and the exit relay at 
the other end of the route when the control but 
tons for the ends of such route are operated in 
that sequence; route establishing means con 
trolled by the energization of the entrance relay 
at One end of a route and the energization of the 
exit relay at the opposite ends of that route for 
setting up the route and clearing the signal at 

7 
the end for which the entrance relay is ener 
gized; stick circuit means for each entrance relay 
for maintaining such entrance relay energized 
dependent upon the energized condition of the 
exit relay at the opposite end of the route for 
which the entrance relay is then energized; and 
stick circuit means for each exit relay for main 
taining such exit relay energized dependent upon 
the unoccupied condition of the route with which 
it is then associated and including a normally 
closed contact of the control button at the en 
trance end of such route. 

FRANK BENEDICT, 
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