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My invention relates to railway traffic con 
trolling apparatus, and more particularly, to an 
interlocking control system for governing the 
movement of traffic through a track layout com 
prising a plurality of track sections intercon 
nected by track switches which may be variously 
arranged to form different traffic routes. 
One object of my invention is the provision, in 

a System of this character, of an illuminated dia 
gram of the track layout in the signal cabin or 
other point of control, which visually indicates 
different traffic routes through the track layout 
as these are established by the operator, and 
Which also indicates the progress of trains over 
Such routes. Another object of my invention is 
the provision of an “all-relay' route interlocking 
System for operating the switches and signals for 
the different traffic routes under the control of 
manually operable contacts, push buttons or the 
like, which are preferably mounted on the track 
diagram in locations corresponding to the ends 
of the respective routes. A further object of my 
invention is the provision of means whereby one 
or more of the track switches may be operated as 
required to establish a route by operating the two 
push buttons at the opposite ends of the repre 
Sentation of that route on the track diagram, and 
in Which One or the other of the two signals for 
gOWerning the movement of traffic Over that route 
Will then clear automatically, the traffic direction 
established being dependent upon the relative 
Order of the operation of two push buttons. 
Other objectS, purposes and features of my inven 
tion Will be pointed out as the description pro 
Ceeds. 
My invention is an improvement upon that 

disclosed in a Copending application, Serial No. 
14,868, for Interlocking control apparatus, filed 
April 5, 1935, by Earl M. Allen and Howard A. 
Thompson. 

I will describe four forms of apparatus embody 
ing my invention, and Will then point out the 
novel features thereof in claims. 

Referring to the accompanying drawings, Figs. 
iA to 1H, inclusive, taken together, illustrate dia 
grammatically the circuits for a route interlock 
ing System embodying One form of my invention, 
together With a plan of the track layout to be 
controlled, shown in the upper portion of Fig. 1E, 
and a suitable control panel, shown in Fig. 1A, 
Which contains a track diagram constituting a 
miniature representation of the track layout. 
Fig. 2 shows the additional circuits that are re 
quired When an intermediate signal such as sig 
nal 2 is included in the track layout. It is to be 
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understood, therefore, that the second form of 
Iny invention includes the apparatus of the first 
form together With that of Fig. 2, and that in the 
first form the intermediate signal. 2 is to be 
Omitted and the relays directly associated there 
With are idle and may be omitted as hereinafter 
pointed out in detail. FigS. 3A and 3B illustrate 
an aiternative method of route Selection which 
may be used. When there are two or more differ 
ent routes between the same route ends. The 
third form of my invention is illustrated by the 
drawings for the first form together with Fig. 3B, 
but With the apparatus of Fig. 3A Substituted for 
the Corresponding portion of Fig. 1C. Fig. 4 
illustrates a modification of One of the push 
button circuits of Fig. 1B, Whereby the operation 
of only the push button at the exit end of a route 
is required to establish a route and to clear the 
Signal for an approaching train. The fourth 
form of my invention is therefore illustrated by 
Substituting the circuits of Fig. 4 for one or more 
of the corresponding circuits of Fig. 1B in the 
first form of the apparatus. Fig. 5A is a side 
view, in section, and Fig. 5B is a plan view, in 
section, of a preferred form of the structure for 
illuminating the unit portions of the track dia 
gram of Fig. 1A. 

Similar reference characters refer to similar 
parts in each of the several views. 
In order to simplify the description, I will first 

explain the functions of the several parts of the 
first form of my apparatus, and Will then de 
scribe its operation under selected conditions in 
detail, and Will then point out the distinguishing 
features of the other forms of my apparatuS. 
The track switches shown in the track plan of 

Fig. 1E, in accordance with the usual notation of 
the Signaling art, are identified by Odd numbers, 
such as 1, 3 and 5, and the Wayside signals by 
even numbers, such as 4 and 8. For the guid 
ance of the Control Operator, the corresponding 
numbers are shown on the control panel of Fig. 
1A, adjacent the SWitches of the diagram and the 
respective control buttons. The two switches of 
a crossOver bear the Sane number but are dis 
tinguished by the suffixes A and B, respectively, 
and similarly, in case of a multiple arm signal, 
the suffix A designates the top arm or high speed 
Signal, B designates a medium Speed signal, and 
C a slow Speed signal. Each botton arm C also 
serves as a "call-on' signal which may be cleared 
to admit a train to an occupied block. The One 
arm signals 2, ... and 2 are slow speed signals 
governing train movements against the normal 
direction of traffic. 

  



2 
In the circuit plans, each relay is identified by 

a letter or combination of letters, prefixed by the 
designation of the Switch or signal with which it 
is associated, and in order to enable the circuits 
to be more readily understood, they are arranged 
in the Written circuit form with similar circuits 
grouped together in the same View. In circuits 
of this form the relay contacts are not neces 
sarily adjacent the respective relays which oper 
ate them, and a contact is identified not only by 
a number but more particularly by showing the 
designation of the relay which operates it above 
the contact. Furthermore instead of showing 
the local Source of current for energizing the re 
lays, I have shown only the terminals, which are 
designated by the reference characters B and C, 
referring to the positive or supply terminal and 
to the negative or cominion return terminal, re 
Spectively, of the source. 
The push buttons of the control panel of Fig. 

1A bear the reference character P, and the cir 
cuits which they control directly are grouped to 
gether in Fig. 1B. The even-numbered push 
buttons 4P, 8P, etc., are the route buttons located 
in the track diagram at the ends of the different 
routes, and each is provided with a normally open 
Contact which may be closed by pressing the but 
ton, to energize a push button stick relay PS. 
Each route button also has a normally closed 
contact which may be opened by operating it : 
in the opposite direction, that is, by “pulling' 
the button, to effect the manual release of the 
aSSociated stick relay PS, as required. Each 
route button therefore constitutes a centrally 
biased three-position manually operable circuit : 
controller, and these are not necessarily of the 
push button form, but a "twist key' or centrally 
biased rotatable lever may also be used. Each 
Stick relay PS controls a directional route stick 
relay RS, the circuits for which are also shown 
in Fig. 1B. Each relay RS is of relatively high 
resistance or its otherwise arranged so as to be 
of the Slow pickup type. Each call-on signal is 
governed by a call-on stick relay COS shown 
in Fig. 1B, and each relay COS is controlled by 
a call-on button CP, mounted in the lower part 
of the control panel directly below the corre 
sponding route button. The apparatus also in 
cludes means for operating the track Switches or 
Crossovers individually, comprising normal and ; 
reverse switch stick relays NWS and RWS shown 
in Fig. 1B, which are controlled by the push 
buttons NP and RP of the control panel. The 
latter are similar in construction to the route 
buttons, and each may be pressed to operate a 
switch or may be pulled to cancel the individual 
Switch control. 

Fig. 1C shows circuits controlled by the stick 
relays PS and the route relays RS, comprising a 
route network consisting of interconnected cir 
cuits So arranged as to include a route circuit 
for each route through the track layout. Each 
route circuit includes a switch operating relay 
NR. Or RR, for each SWitch of the route Which re 
lays when energized cause the operation of the 
SWitches to normal or reverse as required for 
the route. Each route circuit also includes a 
signal control relay HR at each end, one or the 
other of which is included in the circuit when 
energized in order to selectively clear the signal 
for one direction or the other when the route is 
established. 
One feature of my invention relates to the 

control of the route circuits of Fig. 1C by the 
successive operation of the push buttons P for 
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the two ends of a route. When the push button 
for the entrance end of a route is operated, the 
corresponding relays PS and RS become suc 
cessively energized. Relay RS picks up before 
the operator presses the Second button and then 
connects one terminal of the local Source of cur 
rent through the winding of the associated sig 
nal control relay HR, to those route circuits 
which have one end at that point, thereby estab 
lishing that end as the entering end of the route. 
Each route relay RS is energized over a back 
contact of one or more of the SWitch Operating 
relays NR, or RR which are in series in the route 
circuits which that relay RS controls, and these 
series relays are of relatively low resistance and 
are quick acting in comparison with relays RS. 
When the push button P at the exit end of any 
one of the route in question is operated, the cor 
responding relay PS picks up, thereby complet 
ing the selected route circuit to energize the 
relay HR at the entrance end. Relay RS at the 
exit end of the route although energized momen 
tarily does not pick up because its circuit is in 
mediately opened by the operation of the ad 
jacent series relay in the energized route circuit, 
while the relay RS at the entrance end having 
allready completed its stick circuit remains ener 
gized. It follows, therefore, that each route is 
established by the Successive operation of the 
push buttons to energize the relayS PS for the 
two ends of the route, and that the traffic direc 
tion is determined by the energization of relay 
HR, at One end or the other in accordance With 
the relative order in which the two push buttons 
are Operated. 
In addition to the manual means for cancelling 

a route already mentioned, means are provided 
in accordance with a feature of my invention 
for deemergizing each route circuit automatically 
as Soon as it is entered by a train, by Opening 
the Stick circuit for the relay PS at the entering 
end. This is accomplished in Such a manner that 
the stick circuit again becomes available after a 
time sufficient to insure the release of the route 
relays, so that an occupied route may be re 
established by a second operation of the same 
push buttons, and then a "call-on' signal may 
be cleared by operating the corresponding push 
button CP. This arrangement permits a train 
to enter, at slow speed, a route already occupied 
by a preceding train, as is often desirable in 
practice. 

Fig. 1) shows the circuits controlled by the 
Signal control relays HR of Fig. 1C, comprising a 
network of interconnected circuits for controlling 
the signals. Each signal arm bearing a refer 
ence character in Fig. 1E has an Operating 
mechanism bearing the reference G. With 
identifying prefix in Fig. 1), those signal arms 
having no references being fixed markers. Each 
mechanism G is controlled over a signal circuit 
which corresponds to the route which such Sig 
inal governs and which includes contacts of the 
corresponding switch operating and indication 
relays as well as a front contact of a locking 
relay LS controlled by the opposing signal for 
the same route. The signals may be of any de 
Sired type, but as herein illustrated, it is to be 
understood that they are of the well-known 
searchlight type having a mechanism G of the 
form disclosed in the E. J. Blake Reissue Patent 
No. 14,940, of August 31, 1920. Each signal is 
provided with the uSual back lock or signal in 
dication relay GF, which, as shown in Fig. 1D, 
is energized only when the corresponding signal 
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indicates stop. For simplicity, each signal is 
arranged to indicate either clear or stop, and the 
usual circuits for controlling each signal by the 
next signal in advance to provide a third indica 
tion have been omitted. It is to be understood, 
however, that the third indication may be pro 
Vided in the System disclosed by means which 
are well known and which form no part of the 
present invention. 

Referring now to Fig. 1E, the track plan shown 
therein represents the tracks rails 8 and b of 
each of two main tracks interconnected by cross 
overs and 5, the lower track being also con 
nected to a siding by a single switch 3. While a 
Specific track layout is disclosed, it is to be under 
stood that the apparatus of my invention is 
adapted to control other track layouts that 
may involve entirely different combinations of 
SWitches and signals, the present layout having 
been chosen to illustrate the principles of my 
invention in a simple manner. As indicated in 
the drawings, the tracks are divided into Sections 
by insulated joints, the detector Sections of the 
upper track which include the track switches 
being designated by the references T and 5T, 
while those of the lower track bear the references 
3T and T. The adjacent approach sections of 
the two main tracks are designated 3T and 4T, 
respectively. Each track section is provided with 
the usual closed track circuit including a track 
battery 9 and a normally energized track relay, 
each track relay being identified by the reference 
TR, with a numerical prefix identifying the track 
section to which it corresponds. Each approach 
Section track relay controls an approach relay 
AR. Each detector section track relay controls 
a track repeating relay TP, and each relay TP 
controls a slow release repeating relay TZ. 
Relays TP and TZ, jointly control the herein 

before-mentioned circuits for effecting the auto 
natic release of the routes. 
Each track switch of Fig. 1E is actuated by a 

power-operated switch machine SM, which as 
herein disclosed may be understood to be of the 
type shown in the Zabel Patents Nos. 1,293,290 
and 1,413,280. Each switch machine is provided 
with the usual motor having its operating circuits 
controlled by the contacts of a polarized switch 
control relay WR in the manner illustrated in 
the Willard Patent No. 1,380,452, as indicated 
diagrammatically by dotted line Connections in 
the drawings, and it is to be understood that 
each SWitch or SWitches Will be operated to nor 
mal, as shown, or to reverse, when the control 
relay WR is energized and its polar contacts are 
closed to the left or right, respectively. Each 
relay WR is controlled by the switch operating 
relays NR, and RR of Fig. 1C, when route control 
is used, or by the switch stick relays NWS and 
RWS of Fig. 1B, when individual switch control 
is used. Each relay WR is also controlled by a 
switch locking relay LR. The locking relays L.R. 
are controlled in turn by the detector track relays 
TR, and by the approach locking relays LS and 
section locking relays ES and WS of Fig. 1F. 

Each SWitch machine is provided with the 
usual switch circuit controller as disclosed in 
the Zabel patents hereinbefore referred to, for 
controlling a polarized switch indication relay 
WP, as indicated diagrammatically by dotted 
line connections in the drawings. For an under 
standing of the present invention it will Suffice 
to point out that when both switch machines 
SM of the crossover or 5 are locked normal or 
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Will be energized and its polar contacts closed to 
the left or right, respectively, and that relay 
3WP is similarly controlled by Switch machine 
3SM for the single Switch 3. 

Each switch indication relay WP is provided 
with a pair of repeating relays NWP and RWP 
each of which is energized only when the polar 
ized relay WP is energized in a position corre 
sponding to that of the associated switch control 
relay W.R. 
As will be hereinafter pointed out in detail, 

the locking relays LR, together with the SWitch 
indication relays NWP and RWP control the 
route circuits of Fig. 1C in such a manner that 
a route circuit cannot be completed unless each 
SWitch of a route is either unlocked or already 
Occupies a position in accordance With that route. 
The indication relays NWP and RWEP also con 
trol the signal circuits of Fig. 1). 

Referring now to Fig. 1F, an approach locking 
relay LS is provided for each signal, and each 
relay LS is SO controlled by the indication relay 
GP for the associated signal that it can be ener 
gized only when that signal is at stop. Time 
release of the locking is provided by means of a 
time element relay TE for each relay LS, these 
being of the well-known thermal type, and each 
relay TE is governed by an associated stick relay 
TES. The locking relays LS function in a well 
known manner to provide the usual time and 
approach locking of the Switches and of opposing 
signals; thus when a signal is put to stop man 
ually, the energization of the associated relay 
LS is delayed for a predetermined time interval, 
or until the associated relay TE completes its 
cycle of operation; this delay is nullified by the 
release of the corresponding track relay TR if 
the signal is put to stop by a passing train, and 
also, in the case of the high speed signals 4A 
and 8A, if there is no train approaching and the 
corresponding approach relay AR is energized. 
Each relay LS, as shown, controls a section lock 
ing relay ES or WS, which relays provide the 
usual directional control of the SWitch locking 
and function so that when a train enters a route 
the locking of each switch ahead of the train 
Will be maintained while the locking of each 
switch in the rear of the train will be released 
as soon as the corresponding track section is 
vacated. 

Fig. 1G shows the circuits for a group of direc 
tionally controlled stick indication relays ESK 
and WSK which control lamps for illuminating 
the tracks of the track diagram of Fig. A. The 
relays ESK and WSK are controlled by the signal 
control relays HR and function in such a manner 
that when one of the route circuits of Fig. 1C is 
energized, a series of these relays for the corre 
sponding direction east or west become energized 
Successively in tandem, including one relay for 
each track Section of the corresponding route. 
Each route indication relay has a stick circuit 
controlled by a back contact of the track repeater 
relay TP for the corresponding track section, so 
that it will remain energized after a train has 
entered the route and until that section is 
vacated. 

Referring now to the track diagram of Fig. 1A, 
it will be seen that the track Sections are repre 
sented by a plurality of indicators K each com 
prising a substantially linear portion or strip, 
which as herein illustrated, is constructed as 
shown in Figs. 5A and 5B, and consists of a 
moulded member of clear glass fitting in a Slot 

reverse, the corresponding relay WP or 5WP 75 in the face of the control panel and provided at 
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the rear with an enclosure which in the case of 
the detector track indicators contains a White 
lamp W and a red lamp R, the approach indi 
cators AK being provided with red laimps only. 
Each of the moulded glasses is provided With a 
facing of opal glass to render it translucent or 
semi-opaque so that the track portion will be 
more readily seen by reflected light when not 
illuminated, and also to diffuse the transmitted 
light so as to provide uniform illumination when 
lamp W or R is lighted. 

Fig. 1 shows, in the upper part, the circuits 
for the lamps of the track diagram, and it will 
be seen that the white lamps W are controlled 
by one or more of the indication relays ESK Or 
WSK over front contacts of the track repeater 
relays TP, while the red lamps R are similarly 
controlled over back contacts of relays T. 
Furthermore, those portions which represent the 
branch tracks extending in the trailing direction 
from a track switch are also controlled by the 
switch indication relays NWP and RWP and by 
the Switch stick relays NWS and RWS, and these 
portions serve as switch indication lamps when 
the Switches are controlled individually. 
The track diagram is normally dark, but When 

the operator presses the two buttons at the end 
of a route, the energization of a relay HR, which 
results if the route is available causes the ener 
gization in tandem of a corresponding Series of 
relays ESK or WSK, thereby lighting the white 
lamps for these portions of the diagram cor 
responding to the parts of the route that are 
already established. As the operated switches 
respond, the White lanps for the corresponding 
switch indicating portions of the track diagram 
become lighted, so that a substantially continu 
ous illuminated white line corresponding to the 
established route is displayed as Soon as the 
route is fully established. When a train enters 
the approach section, the red lamp for that sec 
tion is lighted, and as the train enters each 
detector section of the route, the illumination of 
the corresponding portions of the diagram 
changes from white to red, and as each section 
is vacated, the corresponding portions become 
dark. 
The track diagram also includes an indicator 

K for each signal, each comprising a green lamp 
G and a red lamp R, which in the form illus 
trated are located adjacent the push button for 
the entering end of the route which the signal 
governs, the circuits for these lamps being shown 
in the lower part of Fig. 1H. When the push 
button relay PS for the entering end of a route 
is operated, the adjacent red lamp is lighted. 
This lanp remains lighted if the route is not 
available. When the route becomes established 
and the corresponding signal has been cleared, 
the red lamp is extinguished and the correspond 
ing green lamp is lighted. 
The signal indication lamps are arranged to be 

controlled also by an interrupter relay CT, so 
as to provide additional information by the dis 
play of flashing indications. Thus each slow 
speed signal when clear causes the display of a 
flashing green light, while each high or medium 
speed signal when clear causes the display of a 
steady green light. When a signal is put to stop 
manually, the SWitch locking will in Sone cases 
remain effective for a predetermined time interval 
as already explained, and during this interval 
the operator will be unable to establish a con 
flicting route. In order to aid the operator in 
setting up the new route as soon as it becomes 
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unlocked, the circuits are so arranged that the 
red signal indicating lamp will flash from the 
time when a route is manually cancelled until 
the locking is released, and will then become 
dark. 
I will now describe the operation of the first 

form of my apparatus under different assumed 
conditions, tracing the circuits in detail. I will 
first assume that the apparatus is in the Condi 
tion shown in the drawings, and that the Op 
erator desires to pass an approaching train from 
section 4T, Fig. 1E, over route 4-8 to section 8T. 
When the train enters section 4T the release of 
track relay 4TR opens contact , deenergizing 
the approach relay Air, which relay releases and 
closes back contact 3, Fig. 1H, to close a circuit 
for the red lamp R of the approach indicator 
4AK, this portion of the track diagram of Fig. 
1A being thereby illuminated to inform the op 
erator of the approach of the train. 
To set up route 4-8, the operator will first 

press button 4P for the entering end and then 
will press button 8P for the exit end of the route. 
The momentary operation of button AP completes 
a circuit for relay APS which may be traced in 
Fig. 1B from terminal B, contact 4 of button 
AP, relay 4PS, back contacts 5 and 6, in mul 
tiple, of relays 3RR and 5RR, to terminal C. 
It is to be noted that relay 4PS is non-responsive 
if route 6-8 is set up and relays 3RR, and 5RR, 
are both energized, in Which case no route gov 
erned by button tP is available. In the present 
instance these relays are released and therefore 
relay 4PS picks up and closes a stick circuit from 
terminal B, contact 7 of button 4P, front con 
tact 8 of relay ITP, back contact 9 of relay 
WSK, front contact 20 and winding of relay 4PS, 

contacts 5 and 6 in Inultiple to terminal C. This 
stick circuit serves to hold relay 4°S energized un 
til the train enters the route and contact 8 opens, 
or until the route is cancelled manually by open 
ing contact T. Relay PS closes a circuit from 
terminal B, back contacts 2 and 22 of relays 
ABNR, and RR, front contact 23 of relay 4PS, 
relay 4RS to terminal C. Relay PS also closes 
a circuit for indicator 4K, Fig. 1H, which may 
be traced from terminal B, front contact 24 of 
relay 4PS, back contacts 25 and 26 of relays RR. 
and BNR, red lamp R, of indicator 4K to ter 
minal C, for lighting lamp R, to display a red 
light at the entrance to route 4-8 on the track 
diagram. 
Relay 4RS picks up in about one-half second 

after becoming energized, which it is to be 
understood is before the exit button 8P is oper 
ated, and relay 4RS then closes its stick circuit 
from terminal B over contact 27, Fig. 1B, and 
also closes contact 28, Fig. 1C, connecting ter 
minal C through relay 4H.R. to the left-hand end 
of three route circuits comprising those for route 
4- ), route 4-8 over crossover 5 reversed, and 
route 4-8 over crossover reversed, respectively. 
Without tracing these circuits in detail, it will 
be apparent from the drawings that the first in 
cludes relays BNR, 3NR, 5BNR, and back con 
tact 68 of relay ORS and is open at front contact, 
29 of relay (FS; that the second includes relays 
(BNR, SNR, 5RR, and back contact f 9 of relay 
8RS and is open at front contact 39 of relay 
8PS and also at back contact 3 of relay 4PS, 
while the third includes relays RR and 5ANR 
and back contact 69 of relay 8RS and is open 
only at front contact 33 of relay 8PS. 
When button 8P for the exit end of route 4-8 

is operated, relays 8PS and 8RS will be ener 



2,244,401. S 
gized over circuits shown in Fig. 1B which are 
Similar to those already traced for relays 4PS 
and 4RS, but as soon as relay 8PS closes its front 
contact 30 the third of the above-mentioned 
route circuits is completed to terminal B and re 
lays RR and 5ANR, pickup quickly in series with 
relay 4H.R. Relay 5ANR opens back contact 32, 
Fig. 1B, in the pickup circuit for relay 8RS be 
fore this relay has time to pick up and relay BRS 
therefore remains released and its back contact 
69 in the route circuit remains closed. Relay 
8PS closes front contact 33, Fig. H, in the cir 
cuit for lamp R of indicator BK for the exit end 
Of the route, but back contact 34 of relay 5ANR 
Opens to prevent this lamp from becoming light 
ed. Back contact 25 of relay RR in the circuit 
for lamp R of indicator K for the entrance end 
of the route also opens, but this lamp is now 
energized over a branch circuit which extends 
from terminal B, front contacts 35, 36 and 37 of 
relays 4CGP, AGP, and 4RS through lamp R to 
terminal C. 

It will be noted that the energized route cir 
Cuit for route 4-8 is now disconnected from the 
rest of the route network. Relay RR, being en 
ergized, opens back contacts 38 and 39 in the 
branches Which include relays ANR, and BNR, 
respectively, While relay 5ANR opens back con 
tact 46 in the branch which includes relay 5RR. 
Relay RR also opens back contact AA, Fig. 1B, 
in the circuit for relay 2PS. It follows that the 
energized route circuit can not be interfered with 
by an attempt to set up a conflicting route, and 
that back contacts 42, 43, 44 and 45 of relays 
iANR, BNR, 2PS and 5RR in the route circuit 
for route 4-8 are held closed. As hereinbefore 
Stated, it is to be understood that signal 2 is 
Onitted from the first form of the apparatus. 
The associated relays f2XS, 2PR, 2-8HS and 
2HS are therefore idle, and the back contacts 

of these relays shown in the energized route cir 
cuit remain closed, and in practice Would be re 
placed by jumper connections in this form of the 
apparatus. The energized route circuit also in 
cludes back contact 46 of relay 5RWS, the func 
tion of which Will be described later, and front 
contacts 4 and 48 of the SWitch locking relays 
iLR and 5LR, the latter contact being bridged 
by a front contact 49 of relay 5NWP which is 
closed because croSSover 5 is normal. It Will be 
apparent, therefore, that in this instance the 
route circuit for route 4-8 Will become ener 
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gized in response to the operation of buttons P. 
and 8P even though relay 5LR is deemergized be 
cause the croSSOver is not locked and because 
croSSOver 5 already occupies a position in accord 
ance With the route. 
When the route circuit became energized, relay 
RR closed its front contact 50, Fig. 1E, com 
pleting the reverse energizing circuit for relay 
WR from terminal B, front contacts 50 and 5f 
of relays RR and LR, relay WR, front con 
tact 52 of relay L.R., back contacts 53, 54 and 55 
of relays BNR, ANR and NWS to terminal C. 
Relay WR reverses and operates the switch 
machines A-SM and B-SM to reverSecross 
over , and also opens its left-hand polar contact 
56 to release relay NWP. At the same time, re 
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lay 5ANR closes its front contact 57 to complete 
the normal energizing circuit for relay 5WR, 
thereby checking the normal position of CrOSS 
over 5. The signal control relay 4HR being in 
cluded in the energized route circuit also picks 
up and closes contact 58, Fig. 1G, to complete a 
pickup circuit for the indication relay TESK, 75 

Relay ESExupon becoming energized, closes con 
tact 59 to complete a pickup circuit for relay 
iESK from terminal B over front contact 60 of 
relay RR, relay ESEx to terminal C, and the 
latter relay picks up and completes a pickup cir 
Cuit for relay 5ESK from terminal B over its 
front contact 6 and front contact 62 of relay 
5ANR, relay 5ESK to terminal C. Relay 7ESK 
upon becoming energized closes contact 63, Fig. 
iH, to complete a circuit from terminal B over 
front contact 64 of relay 7TP to light the White 
lamp W for portion K of the track diagram, and 
Similar circuits are closed over contacts 65 and 
66 of relays ESK and TP, and over contacts 
6 and 68 of relays 5ESK and 5TP to light the 
lamps W for portions K and 5K, respectively, 
While lamp W for portion 5ANK is lighted over 
the circuit from terminal B, front contact 67 of 
relay 5ESK, back contact 69 of relay 5.NWS, front 
contacts 70 and 7 of relays 5NWP and 5TP, 
lainp W to terminal C. A circuit is prepared for 
lamp W of portion RK from terminal B, front 
contact 2 of relay ESK, back contact 73 of re 
lay RWS, front contacts 7A, 75 and 6 of relays 
RWP, 7TP and iTP, but contact 74 is open and 
an incomplete route is indicated on the track 
diagram because portion iRK remains dark. 
When the CrOSSOver switches A and B com 

plete their movement and are locked reverse, the 
SWitch indication relay WP becomes energized 
in the reverse direction, completing a circuit 
ShOWn in Fig. 1E. Which extends from terminal B 
Over its neutral contact 77 and reverse contact 
28, relay RWP, reverse contact 56 of relay WR 
to terminal C. Relay RWP upon becoming en 
ergized closes its contact is above mentioned to 
light lamp W for portion RK, thereby com 
pleting the route indication so as to display a 
Substantially continuous illuminated white line 
on the track diagram comprising a representation 
of route 4-8. 
The energization of relays 4 HR, IRR, and 

5ANR also prepared a circuit for the signal 
Jmechanism 4CG, shown in Fig. 1D, which is com 
pleted upon the energization of relay RWP. 
This circuit may be traced from terminal B, front 
!Contact 9 of relay 8LS, back contacts 80 and 
8 of relays 8HR and 8-2TES, front contacts 
82 and 83 of relays 5ANR and 5.NWP, thence over 
back contacts of relays f2HS, 2-8HS and 2XS 
(which contacts in practice are replaced by a 
jumper When signal 2 is not used), thence over 
back contact 84 of relay 2TES, front contacts 85 
and 86 of relays RWP and RR, back contact 87 
of relay (TES, front contacts 88, 89 and 90 of 
relays 4 HR, RWE and 4AGP, mechanism ACG, 
front contact 9 of relay 4 HR, to terminal C. 
Mechanism. CG therefore becomes energized to 
cause Signal GC to indicate "proceed at slow 
Speed' and its back contact 92 opens to deemer 
gize the back lock relay ACGP. 
Relay 4CGP, upon releasing, opens contact 93, 

Fig. IF, to release the approach locking relay 
iIS. Relay 4LS upon releasing opens contact 
94 to release the Section locking relay TES, and 
relay ES, by opening contact 55 releases relay 
iES, since contact 96 of relay NWP is now open. 
Relay ES is used only when signal 2 is not used, 
and in the first form of the apparatus it is to be 
understood that its contact 98, Fig. 1E, replaces 
contact 9 of relay 2LS in the circuit for relay 
SLR. Relay ES upon releasing opens contact 
91 to release 5LR, locking crossover 5 normal, 
While relay ALS opens contact 98 to release relay 
LR, locking crossover reversed. Switch 3 is 



6 
not locked because the open contact 39 of relay 
ES in the circuit for relay 3LR, is now bridged 
by the closed front contact f(0 of relay RWP. 
The energized route circuit for route 4-8 l'e- 
mains closed because contact 4 of relay LR, 
Fig. 1C, is now bridged by the closed contact C 
of relay RWP. 
When relay 4CGP releases, its contact 35, Fig. 

1H, opens to extinguish the red lamp for the sig 
inal indicator 4K and a circuit is closed from ter- I 
minal B, back contact 32 of the interrupter relay 
CT, back contact 03 of relay ACGP, lamp G of in 
dicator AK to terminal C. Relay CT has an ener 
gizing circuit including its own back contact C4 
and operates repeatedly to open its contacts at 
regularly lecurring intervals. Indicator Kthere 
fore display a flashing green indication. When sig 
nal 4C is cleared. It will also be noted that if 
signal 4A had been cleared, ACGP would have 
been energized, and relay 4AGP released, and in 
this case, lamp G of indicator 4K would have been 
energized from terminal B over front contact 35 
and back contact 35 to display a steady green 
indication. 

Referring now to Fig. 1B, it will be seen that a 
stick circuit for relay 8PS for the exit end of the 
route is now closed from terminal B, contact f(5 
of button 8P, front contacts 06 and 9 of relays 
5ESK and 4ANR, front contact fo8 and winding 
of relay 8PS to terminal C. Relay 4PS is now held 3 
energized over the stick circuit including back 
contact 9 of relay WSK as already described, 
and may be released manually by opening contact 
ii of button P. Relay 4PS releases automatically 
when a train enters the route and contact 8 of 
relay TP opens. It will also be noted that the 
individual switch control relays NWS, RWS, 
5NWS and 5RWS are now non-responsive to the 
operation of their respective push buttons, be 
cause contacts 69 and 8 of relays L.R. and SLR 
alie Opel. 

I will now assume that the approaching train 
passes signal GC at clear and enters track Section 
TT. Track relay TR releases, opening contacts 
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and 2, Fig. 1E, in the circuits for relays 
iTP and L.R. Relay TP releases and OpenS 
contact 3, deemergizing the slow release relay 
TZ, and also opens contact f8 to release relay 
iPS. Relay 4RS then releases, then relayS RR, 
5ANR, and 8PS release, and then the slow acting 
relays 4 HR, and ITZ release. Relay 4HR opens 
contacts 88 and 9, Fig. 1), deenergizing mecha 
nism 4CG to restore signal AC to stop, whereupon 
contact 92 closes, re-energizing relay ACGP. Re 
lay 4CGP closes contact 93, Fig. 1F, completing a 
pickup circuit for relay LS which may be traced 
from terminal B, contacts 93 and 4 of relays 
ACGP and 4AGP, back contacts 5, 6 and 
of relays 4TE, $COS, and 7TP, relay 4LS to ter 
minal C. Relay 4LS picks up, closing its stick cir 
cuit from terminal B over contacts 93 and 4 of 
relays 4CGP and 4AGP, contact 8 and Winding 
of relay LS to terminal C. Relay 4LS closes con 
tact 98 in the circuit for relay L.R., but relay IR 6 
is now held released by the open contact 2 of 
relay TR. When the train enters section T, 
relay TR releases and opens contacts 9 and 
f20 in the circuits for relays TP and T.R., and 
relay TP releases and deemergizes relay TZ. 
When the train vacates section 7T, relays TTR, 
7TP and TTZ pick up. Relay 7ES then picks up 
over the circuit from terminal B, contacts 94 and 
2 of relays 4LS and 7TP, relay TES to terminal 
C and closes its stick circuit from terminal B 7 
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over contact 94 and its own front contact 22, and 
contact 95 of relay 7ES in the circuit for relay fBES 
becomes closed. When the train enters Section 
5T, relay 5TR releases and opens contacts f 23 and 
F24 in the circuits for relays 5TP and 5LR, and 
relay 5TEP releases and deenergizes relay 5TZ. 
When the train vacates section f, relays ATR, 
TF and TZ pick up, and the closing of contact 
28 of relay ITR causes relay LR to become en 

ergized, thereby releasing the locking for switches 
EA and B as soon as the train passes out of sec 
tion T. Relay ES now picks up over the circuit 
from terminal B, contacts 25, 95 and 26 of relays 
2LS, ES and fTP, relay ES to terminal C, and 
closes its stick circuit from terminal B over con 
tacts 25 and 95 of relays, 2LS and 7ES and its 
own front contact 27. Contact 91a of relay ES 
in the circuit for relay 5LR, now closes, but relay 
5LR does not become re-energized until the train 
vacates section 5T and contact, 24 of relay 5TR 
ClOSes. 

It will be apparent from the foregoing that the 
apparatus of my invention provides sectional 
route locking which functions in Such a manner 
that the operator may set up a new route, such as 
route 4-0, or route 9-4, in the case illustrated, 
as soon as section T is vacated, but that croSSOver 
5 remains locked normal until section 5T is va 
cated. It is also to be noted that each Switch 
control relay WR is maintained energized While 
locked by the deemergization of the associated re 
lay LR, for example, relay WR has a normal and 
reverse holding circuit including its front neutral 
contact 28 and its normal or reverse polar con 
tacts 29 and 30 and back contacts 5? and 52 
of relay LR, which is effective to maintain relay 
WR energized in its last operated position When 

rejay LR is deenergized. It follows that relay 
fWR is conditioned to supply current to Switch 
machines A-SM and B-SM over contacts 28, 
A 29 and 30 to restore the track SWitches to their 
last operated position if they should become dis 
placed by a passing train. 

Considering now the operation of the indica 
tion apparatus in response to a train movement 
over route 4-8, it will be noted that the signal 
indicator 4K becomes dark when the train enters 
section T. This is because when relay 4CGP 
picks up, it opens contact fi3, Fig. 1H, to deener 
gize lamp C, and relay 4RS has released to Open 
contact, 37 in one circuit for lamp R, while relay 
APS has released to open front contact 24 in the 
original energizing circuit for lamp R. Although 
back contact 24 closes, contact 3 of relay 4LS 
in series therewith is opened when relay 4LS 
picks up. The approach indicator 4AK becomes 
dark when the train vacates section 4T and relay 
AAR picks up, as is obvious. The release of Irelays 
&HR, RR and 5ANR, opens the pickup circuits 
for the energized indication relays ESK Of Fig. 
16, but relay ESK is now held energized over a 
Stick circuit from terminal B over back contact 
:33 of relay 7TP and its own front contact 32. 
Relay ESK is now held energized over a stick 
circuit from terminal B over contacts 59 and 35 
of relays ESK and RWP and its own front con 
tact f34, while relay 5ESK is held energized over 
a stick circuit from terminal B over front contact 
6 of relay. ESK, back contact 37 of relay 5RWP 
and its own front, contact 36. The release of 
relay 7TP aiso opens front contacts 64 and 75, 
Fig. 1H, and closes back contacts 15 and 38, en 
ergizing the lamps R to cause the indication of the 
track portions IK and frk to change from white 
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to red, while the white lamps of the indicators K, 
5ANK and 5K for the sections ahead of the train 
remain lighted. 
When the train enters section T, relay TP 

releases to complete a new stick circuit for re 
lay ESK from terminal B over back contact 40 
of relay TP and its own front contact 39, and 
relay TP opens front contact 66 and closes back 
contact 6 to change the indication of the track 
portion K from white to red. When the train 
Vacates section T, relay ESK releases and opens 
contact 63 to cause portion TK to become dark. 
When the train enters section 5T, relay 5TE 
releases to complete a new Stick circuit for relay 
5ESEK from termina B Over back contact 43 of 
relay 5TP and its own front contact 42, and 
relay 5TP opens front contacts 68 and 7 and 
closes back contacts 7 and 44 to change the 
indication of track portions 5ANK and 5K from 
white to red. When the train vacates section 
T, relay ESK releases and opens contacts 2 
and 65 to cause portions RK and K to become 
dark. When the train enters section 8T, lamp 
R of the indicator 8AK becomes lighted. 

Finally, when the train vacates section 5T, 
contact 6 of relay SESK Opens to cause portions 
5ANK and 5K to become dark, and When it Wa 
cates section 8T, portion 8AK becomes dark, 
thereby restoring the track diagram to its nor 
inal dark condition. 

It will be noted that at least one red lamp for 
each track section, such for example, as the One 
controlled over back contact 38 of relay TP, 
becomes lighted. When the corresponding track 
section is occupied even though no route has 
been set up. These lamps therefore in addition 
to indicating the movement of a train over an 
established route also indicate the release of a 
track relay and the consequent locking of the 
SWitches under other conditions, such for exam 
ple, as would occur if a car should drift into a 
detector track Section past a stop Signal. 

It is believed that in View of the foregoing 
detailed description of the operation of the ap 
paratus under one set of conditions that its op 
eration under other corresponding conditions 
will be readily apparent Without further expla 
nation. It is obvious, for example, that if but 
tons 3P and 8P are operated in the reverse or 
der, route 8-5 will be set up and signal 8C 
will clear for a train movement from Section 8T 
to section AT, and also that, any non-conflicting 
route such as route 6-) or route 9-6, may 
be set up at the same time without interference 
by the operation of the proper buttons. Further 
more, if buttons 4P and P are operated instead 
of buttons AP and 8P, route 4-0 will be estab 
lished and signal 4A Will clear, and in this case, 
indicator AK will display a steady green indica 
tion instead of the flashing indication displayed 
when the slow speed signal 4C is cleared. 
I will next assume that the operator is unable 

to complete route 4-8 as described, due to fail 
ure of one of the switches fA or B to complete 
its movement to reverse, as Would be the case, 
for example, if there was an obstruction in the 
switch. In such a case the operator employs the 
individual switch control buttons, but first pulls 
buttons 4P to open contact 7 to cancel the route 
setup, which restores the individual control by 
releasing relay iRR, to close back contact 5), Fig. 
1E. He then presses button NP, Fig. 1B, closing 
a circuit from terminal B, contact 99 of relay 
|LR, contact 45 of button NP, relay NWS to 
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stick circuit from terminal B, contact 09 of re 
lay LR, back contact 46 of relay RWS, front 
contact 47 of relay NWS, normal contact 48 
of button NP, relay NWS to terminal C. Re 
lay NWS upon becoming energized completes 
the normal energizing circuit for relay WR, Fig. 
1E, over its front contact 55 and back contacts 50 
and 55 of relays RR and RWS. If Switches 
A and B respond and become locked normal, 
relay NWP Will become energized, completing 
the normal indication circuits for crossOver to 
illuminate portions ANK and BNK of the 
track diagram, the circuit for lamp W of portion 
ANK extending from terminal B, Fig. 1H, over 
front contacts 49, 50 and 5 of relays NWS, 
NWP, and TP, lamp W to terminal C, while 

that for portion BNK is similar and includes 
front contacts 2, 53 and 54 of relays NWS, 
NWP and 7TP, 
If the operator now presses button RP, relay 

ARWS will become energized, opening back con 
tact 46 to release relay NWS to extinguish the 
normal indication lamps and closing front con 
tact 55, Fig. 1E, to complete the reverse ener 
gizing circuit for relay WR. If Switches A and 
B now fully respond and become locked reverse 

So that relay frWP picks up, a reverse indica 
tion circuit is closed over front contact 73 of 
relay RWS to light lamp W of portion RK of 
the track diagram. The operator may now op 
erate buttons 4P and 8P to clear Signal 4C as al 
ready described, Whereupon the remaining lamps 
W for the route portions of the track diagram 
will become lighted, and relay RWS will be re 
leased when contact 39 of relay IR opens, 
cancelling the individual control. 

lt Will be apparent from the foregoing that 
the two portions of the track diagram which ex 
tend in the trailing direction from the represen 
tation of the switch serve in place of the usual 
switch indication lamps. When the SWitch is op 
erated individually. Thus portions 3NK and 
3RK serve to indicate the normal and reverse 
positions of SWitch 3, respectively, while in the 
case of crossover , as described, the two paral 
lel portions ANK and BNK provide the normal 
indication and portion RK provides the reverse 
indication. 

I will next assume that the operator wishes to 
Set up the secondary route 4-8, over croSSOver 
5 reversed, as Would be the case, for example, if 
he was unable to complete the route set-up for 
route 4-8 over crossover reversed but suc 
ceeded in restoring crossover i to normal. In 
this case he operates the individual switch con 
trol button 5RP, energizing relay 5RWS, to close 
contact 5, Fig. 1E, to complete the reverse en 
ergizing circuit for relay 5WR to reverse cross 
over 5. Relay 5RWS also opens back contact 46, 
Fig. 1C, in the route circuit Which includes re 
lays RR and 5ANR, and closes front contact 46 
in the secondary route circuit which includes 
relays BNR, 3NR, and 5RR. In this instance 
the latter circuit will be completed over contacts 
28 and 30 of relays ARS and 8PS, when buttons 
4P and 8P are operated, and then relay 5RR will 
open back contact 56, Fig. 1B, to prevent relay 
8RS from picking up. Relay 4 HR becomes ener 
gized over the Secondary route circuit, and when 
crossover 5 is locked reverse, the energization of 
relay 5RWP completes the corresponding signal 
circuit for mechanism 4CG which may be traced 
in Fig. 1D from terminal B, contacts 9, 80 and 
8 ; thence over the lower branch including con 

terminal C, energizing relay NWS to close its 75 tacts 58, 59, 60 and 6 of relays 5RWP, 5RR, 
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3NR, and BNR, contacts 87, 88, 93, 94 and 90 
of relays 4TES, 4 HR, NWP, 5RWP and 4AGP, 
mechanism &CG, contact 9 to terminal C. 
Mechanism CG upon becoming energized re 
leases relay 4CGP to lock the route. In this 
case, relay ALS is released by relay 4CGP to de 
energize relays LR and 7ES, as before, but Since 
contact it of relay RWP, Fig. 1E, is now open, 
the opening of contact 99 of relay 7ES releases 
both relays SLR and 5LR. Relay SLR upon re 
leasing opens contact f : ), Fig. 1B, to release re 
lay 5RWS, dropping contact 46, Fig. 1C, but the 
original or so-called preferred route circuit is 
now open at back contact 45 of relay 5RR and 
the new or secondary route circuit is held closed 
over front contact 63 of relay 5RR. 
The locking of crossover is released in the 

present instance when the train vacates Section 
iT, and relay iTR picks up to close contact 2 
in the circuit for relay LR. When relay 7TP 
closes its front contact 2, relay ES picks up, 
closing contact 99 in the circuit for relays 3LR, 
and 5IR. Relay 3LR becomes energized when 
the train vacates section 3T and relay 3i R. picks 
up to close contact 52, while relay 5LR remains 
deenergized until the train vacates section 5T and 
contact 24 of relay 5TR closes. 

Considering now the operation of the indica 
tion apparatus in the case described, relay 4HR 
upon becoming energized will close contact 58, 
Fig. 1G, to pick up relay ESK. Relay i ESK 
then closes a pickup circuit from terminal B over 
its own contact 64 and contact 65 of relay 
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fBNR, relay 3ESK to terminal C, and relay 3ESK 
picks up and closes a pickup circuit from terminal 
B Over its own contact 65 and contact 67 of 
relay 5R.R. relay 5ESK to terminal C. Remem 
bering that relays (NWP and 3NWP are now ener 
gized, it will be clear from Fig. H, that the lamps 
W for portions TK, BNK, 3NK, 3K and 5K of 
the track diagram will be lighted and that lamp 
W for position 5RK will become lighted when re 
lay 5RWP becomes energized, to display a com 
plete route indication, and that the illumination 
of the successive portions will change from white 
to red and then become dark as the train noves 
over the route in the manner hereinbefore de 
Scribed. 
The secondary route 4-8 over crossover 5 re 

versed may also be selected automatically under 
certain conditions, in accordance with a feature 
of my invention, as for example, when a west 
bound train moving over route 8-2 vacates Sec 
tion 5T, but stops in section iT so that relay LR, 
remains deemergized, holding crossover locked 
normal. In that case relay 5LR picks up when 
the Westbound train vacates Section 5T and relay 
5R, closes contact 24, Fig. 1E, but the preferred 
route circuit including relay RR, Fig. 1C, is held 
open at contacts 47 and f of relays L.R. and 
RWP. Since switch 3 is not involved, relay 3LR 

Will be energized, and if buttons P and 8P are 
operated, as before, a secondary route circuit will 
be closed from terminal B, contact 3) of relay 
8PS, Fig. C, back contact S3 of relay 8RS, front 
contact of relay NWP, back contact f of 
relay LR, thence over back contacts of relays 

FS. 5BNR, and 5ANR, through relay 5RR, over 
front, contact, 2 of relay 51 R, and back contacts 
of relays ÉPS and 3RR, relay 3NR, front contact 
3 of relay 3LR, back contact 39 of relay RR, 

relay BNR, front contacts i? and 28 of relays 
NWP and R.S. relay 4H R to terminal C. It will 

be seen that this route circuit can not be closed if 
the train in section T is an eastbound train, be 
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cause relay ES and consequently relay SLR will 
then be deeinergized and its contact t2 will be 
open, but that if section T is occupied by a West 
bound train, the route circuit for the secondary 
route over croSSover 3 may be closed in response 
to the operation of route buttons 4 and 8. 
I will next, assume that buttons F and P 

have been operated to clear signal A; that a 
train has na SSed the signal and is occupying route 
4-9, and that the operator wishes to clear the 
“call-on' signal to permit a following train to 
enter the same route. Signal 4C not only governs 
traffic movements ove' route i-3 as hereinbefore 
described but also serves as a call-on signal for 
routes 4-8 and 4-0, as will be apparent from 
the signal network circuits of Fig. 1D. As in the 
case of route 4-8, When the first train entered 
section iT, the route circuit was released before 
relay 7TZ closed its back contact 75, Fig. 1B. 
When this contact closes it bridges contact 8 
of relay iTP and the operator may then operate 
button 4P, and after relay 4RS picks up the op 
erator will press button &P to pick up relay 8PS 
to re-establish route 4-9. The closing of con 
tact 29 of relay 3FS, Fig. 1C, completes the route 
circuit from terminal B, contact, 29 of relay OPS, 
back contacts 68 and 37 of relays CRS and 5RR, 
relay 5BNR, front contact T6 of relay 5NWP, 
back contacts of relays SPS and 3RR, relay 3NR, 
front contact 77 of relay 3NWP, back contact 
39 of relay RR, relay BNR, front, contacts 74 
and 28 of relays 4RS and 4HR, to terminal C, so 
that relays 5BNR, 3NR, BNR, and HR, become 
energized. The corresponding signal circuit, Fig. 
1D, is now connected to terminal B over contact 

of relay 3LS and the closed contacts 79, S), 
$62, S8 and 93 of relays 5BNR, 3NR, BNR, 4 HR, 
ant NWP but is open at contact, 82 of relay 3TR 
or contact 83 of relay TTR, so that mechanism 
AG remains deenergized, relay 3AGP remains 

picked up and lamp R, of indicator AK remains 
lighted. 
The operator then pushes button 4CP, Fig. 1B, 

completing a circuit fronn terminal B, contact 84 
of button CP, relay COS, contact 35 of relay 
AAGP to terminal C, and relay 4COS picks up to 
complete a stick circuit over its own front contact 
28S and contact 8 of relay 4PS. Relay 4COS 
also completes a branch of the signal circuit just 
traced which extends from front, contact 88 of 
relay AHR, Fig. 1), over contacts 88 and 90 of 
relays ÉCOS aihd AAGP, mechanism 4CG, contact 
9 of relay 4f R to terminal C, thereby clearing 
signal 4C and releasing relays 4CGP and 3LS. 

After the Second train has passed the call-on 
signal 4C, the Operator may cancel the route and 
restore the signal to stop by pulling button 4P to 
open contact if, Fig. 1B. Relay 4COS, however, 
remains energized over a stick circuit including its 
own front contact 86 and back contact 89 of 
relay 4LS, and relay 4LS does not pick up when 
contact 93, Fig. 1F, of relay CGP closes, be 
cause its pickup circuit over back contact f : 7 of 
relay 7TP is now open at back contact 6 of re 
lay COS. The time release of the locking is 
therefore effective, this feature operating as 
follows: 
When signal C is restored to stop, a circuit is 

closed from terminal B, front contacts 93 and 
4 of relays 4CGP and 4AGP, back contact 8 

of relay ALS, back contact 90 of relay 4TES, 
through the heating element of the thermal relay 
&TE to terminal C. After a predetermined time, 
front contact if 5 of relay TE closes to complete 
a pickup circuit for relay 4TES, which relay picks 
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up and is held energized over its own front con 
tact 90 and back contact f8 of relay 4LS, de 
energizing relay 4TE by opening back contact 
90. After a predetermined cooling time, back 
contact 5 of relay 4TE closes to complete a 
pickup circuit for relay ALS over front contact 
9 of relay 4TES, as will be apparent from the 
drawings. Relay 4LS then picks up to complete 
a stick circuit from terminal B over its own front 
contact 8, and releases relay TES. Relay 
ATES upon releasing, closes the check contact 87, 
Fig. 1D, in the circuits for the signals Which COn 
trol relay 4LS. It is to be noted that this time 
delay is nullified in case the approach section is 
unoccupied, because a pickup circuit for relay 
4LS is then closed over front contact 92 of relay 
4AR. The circuits for the other LS relays of 
Fig. 1F are generally similar, and it will be evi 
dent without further detailed description that 
they operate in each case in Such a manner aS 
to prevent the operator from cancelling a route 
in the face of an approaching train and then in 
mediately setting up a different route. Since 
each signal circuit in Fig. 1D includes a front 
contact such as contact 79 or 8 for the relay 
LS for the opposing signal, it will be evident that 
a reversal of traffic direction is also prevented 
under these conditions. 
When a route has been cancelled and the time 

locking is effective, it is desirable to inform the 
operator when the time interval ends and the 
locking becomes released. This is accomplished 
in accordance with a feature of my invention by 
causing the signal indicator to display a flash 
ing red indication as long as the time locking is 
effective, as illustrated by the circuit for lamp R. 
of indicator 4K which includes back contact 3 
of relay 4LS, Fig. 1H, which has already been de 
Scribed. 
Although I have described but a few of the 

many possible operations of this form of my ap 
paratus, it is believed that the operation of set 
ting up other routes and also of setting up routes 
and clearing the signals for the opposite direc 
tion will be readily understood from the draw 
ings without further description. 
I Will next consider the second form of my in 

vention and assume that the intermediate signal 
2 is provided in the system disclosed in the 
drawings of Figs. 1A to 1H, inclusive. The relays, 
of Fig. 2 will now function in response to the op 
eration of button 2P or of the signal control, 
relay 2HR or 4HR, as will be described. Relay 
ES is not required, and it is to be understood 

that its contact 98, Fig. 1E, is replaced by con 
tact 97b of relay 2LS, and also that contact 6 
of relay ESK, Fig. 1G, is omitted, relay 5ESK 
now being controlled by relays 2-8HS and 2HS, 
as indicated on the drawings. The back contacts 
of the relays RR in the crouits for relays 2PS 
and APS may also be omitted because routes 
2-12 and 4-2 in this form do not conflict with 
route 6-8. Assuming first that buttons P and 
8P are operated to set up route 4-8 as described 
in connection with the first form of the appara 
tus, in this case when relay 4HR picks up a cir 
cuit Will be closed from terminal B, nonal Con 
tact 20 of button (2P, Fig. 2, front contact 22 
of relay 5TEP, back contact 23 of relay 2HS, 
front contacts 24, 25 and 296 of relays 4 HR, 
RR, and 5ANR, relay 2-8HS to terminal C. 

Relay 2-8HS picks up and closes its stick cir 
cuit from terminal B over contacts 29 and 202 
and its own front contact 29, and also closes 
contact 208 to pick up relay 2-8HSP. 
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Referring to Fig. 1C, it will be seen that the 

route circuit for route 4-8 initially includes 
back contact 29 of relay 2-8HS but that when 
this relay picks up the circuit is cut into two por 
tions, the left-hand portion being connected to 
termina B Over front contact 29 and the right 
hand portion to terminal C over contact 20 of 
relay 2-8HS, the continuity of the circuits be 
ing maintained while this relay is picking up be 
cause contact 29 is bridged by a circuit portion 
including resistor 2 and back contact 2.2 of 
relay 2-8HSP, which opens, as soon as the lat 
ter relay picks up. The corresponding signal 
circuit of Fig. D is likewise cut into two por 
tions, the right-hand portion being completed 
through mechanism 2G Over front contacts 23 
and 24 of relay 2-8HSP, while the left-hand 
portion is connected to terminal B. Over front 
contact 25 of relay 2-8HSP to energize mech 
anism 4CG. It follows, therefore, that in this 
case, signals AC and 2 are both cleared, while 
if the same buttons are operated in the reverse 
order to pick up relay 8HR, signal 8C will clear 
as in the first form of the apparatus. 

I Will next assume that with the apparatus as 
shown, buttons 4P and 2P are operated in that . 
order. Relays 4PS and 4RS pick up as already 
described, and the operation of button, 2P as an 
exit button completes a circuit from terminal B, 
contact 26 of button 2P, back contacts 27 and 
218 of relays 8HR and 2-8HS, relay 2PR, to 
terminal C. Relay 2PR, picks up, closing con 
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tact 29, Fig. 1C, connecting terminal B to the 
left-hand portion of the route circuit to ener 
gize relays RR and 4 HR, only, and relay RR, 
closes contact 220, Fig. 2, to complete a circuit 
from terminal B, contact 20 of button 2P, con 
tacts 222 and 220 of relays 2PR, and fFRR, relay 
2XS to terminal C. Relay 2XS picks up to 
complete a stick circuit from terminal B over 
contact 20 and its own front contact 224 and 
front contact 229 of relay RR. Relay 2PR, re 
leases when button 2P is released, but relay 
2XS closes contact 225, Fig. 1C, to maintain the 
route circuit closed until contact; 28 of relay 4RS 
OpenS, as in the first form. Relay 2XS also 
completes a connection from terminal B, front 
contact 226 of relay SWS, Fig. 1D, front contact 
227 of relay 2XS, thence as hereinbefore de 

- Scribed over contacts 88 and 9 of relay (HR, 
through mechanism ACG to terminal C. In this 
case, signal 4C will clear, but the train passing 
this signal will be held by signal 2 at stop. 

I will next assume that signal AC has been 
cleared by an operation of buttons AP and 2P, 
and that while signal 4C is at clear, buttons 2P 
and 8P are operated in that Order. It will be 
noted that when relay 2PR released, after its 
first operation, a circuit was closed from ter 
minal B, front contact 228 of relay 2XS, back 
contact 229 of relay 2PR, relay 2CK to ter. 
minal C, and that relay 2CK is now energized 
OVer a stick circuit from terminal B over con 
tact 228 and its own front contact. 23. The Sec. 
ond operation of relay 2PR therefore completes 
a circuit from terminal B, front contacts 23, 
232 and 233 of relays 2PR, 2CK and 2XS, 
back contacts 234 and 235 of relays 5ANR, and 
5RR, front contact 236 of relay SLR, or front 
contact 237 of relay 5NWP, relay 2HS to ter 
minal C, so that relay 2HS picks up to complete 
a stick circuit from terminal B, contact 2 of 
button 2P, contact 22 of relay 5TP, front con 
tact 23 and winding of relay 2HS to terminal 
C. Relay 2HS closes contact 238, Fig. 1C, to 
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complete the route circuit to terminal C for 
relay 5ANR, and also closes contacts 239 and 240, 
Fig. 1D, to complete the signal circuit for mech 
anism 2G, to clear signal 2. It Will be appar 
ent, therefore, that signals 4C and 2 may be 
cleared either by an operation of buttons 4P and 
3P or by an operation of buttons 4P and 2P 
followed by an operation of buttons 2P and 8P. 
I will now assume that signal 4C has been 

cleared by an operation of buttons 4P and 2P 
and that a train has passed signal 4C and is ap 
proaching signal f2. The release of relay TTR, 
has caused the release of relays TTP, APS, ARS, 
fRR, f 2XS, 2CK and 4H.R. and of mechanism 
ACG. If buttons 2P and SP alre noW Operated in 
that order, 2PR will become energized to com 
plete a circuit from terminal B, front contact 23 
of relay f2PR, back contacts 241, 242, 233, 234, 
235 of relays ANR, RR, 2XS, 5ANR,5RR, front 
contact 236 of relay 5LR or front contact 237 of 
relay 5.NWP, relay 2HS to terminal C, so that 
relay 2IS will pick up to effect the clearing of 
signal 2 and the operation of crossover 5 if re 
quired, as in the preceding example. In either 
case, when relay 2HS is energized, relay 5ANR 
will become energized over contact 39 of relay 
8PS, and will open back contact 234 in the pick 
up circuit of relay 2HS so that the latter relay 
will release when the train passes signal 2 and 
causes contact 202 of relay 5TP to open. 

It will be apparent from the foregoing that 
relay 2XS serves solely as an exit relay for the 
route portions 4-2 or 2-2, while relay 2HS 
serves solely as an entrance relay for the route 
portion 2-8, and that relays 2-8HS and 
2-8HSP serve to clear signal 2 along with sig 
nal 4 or signal 2 when the route buttons 4P and 
8P or 2P and 8P are operated. It is also to be 
understood that similar arrangements may be 
readily provided for the opposite direction in case 4 
it is desired to provide an intermediate signal for 
governing the movement of traffic from right to 
left into the route portions 2-2 or 2-4. 
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Since signal 2 is cleared only in response to 
the energization of relay 2-8HS or relay 2HS, 
it will be evident that the front contacts 243 and 
244 of these relays shown in Fig. 16 serve to prop 
erly control the indication relay 5ESK in place 
of contact G of relay fESK, and that contacts 
245 and 246 of these relays shown in Fig. 1H serve 
to properly control the circuits for lamp R. of 

45 

indicator 2K, and that the signal and track in 
dicators will function in the second form of the 
apparatus in a manner consistent with the opera 
tion of the first form, as hereinbefore described. 

Considering now the third form of my appara 
tus, it is to be understood that in this form Fig. 
3A replaces the corresponding portion of Fig. 1C, 
the remaining apparatus of Figs. 1A to 1H being 
Similar to that already described. Fig. 3A illus 
trates the route circuits for the two alternate 
routes 4-8 which differ from those of Fig. 1C in 
that they include contacts 30? and 332 of a stick 
relay 4-8TES, which relay is controlled by a 
thermal relay 4-8TE in the manner illustrated 
in Fig. 3B. a 
Assuming these relays to have been provided, 

if buttons 4P and 8P are operated as hereinbefore 
described, when relays APS and 3PS pick up a 
circuit is closed from terminal B over front con 
tacts 303, 304, 305 and 396 of relays 4CGP, SCGP, 
4PS and 8PS, back contact 397 of relay 4-8TEs, 
through the heating element of the thermal re 
lay 4-8TE to terminal C. Normally signal 4C 
or 8C will clear before relay 4-8TE closes its 
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front contact 308 and then contact 303 or 304 will 
open to restore relay 4-8TE to its normal cooled 
condition, but if for any reason the preferred 
route 4-8 over crossover fails to be completed 
within a predetermined time, contact 308 closes 
completing a pickup circuit through relay 
4-8TES to terminal C, whereupon this relay 
picks up closing a stick circuit from terminal B 
over its own front contact 309, front contacts 
365 and 306 of relays 4PS and 8PS and its own 
front contact 397, and also opens back contact 
30 in the preferred route circuit of Fig. 3A and 
closes front contact 302 to complete the secondary 
route circuit. The Selection of the Secondary 
route circuit is thereby effected automatically at 
the end of a predetermined time whenever the 
preferred route fails to become established, and 
relay 4-8TES is then held energized until a train 
enters the route and relays 4PS and 8PS release. 
This method of selection obviously can be further 
extended to effect the Selection of one or more 
additional routes one at a time in order when 
Such routes are provided by the tracklayout, each 
route being selected in the event the preceding 
one is not completed within a predetermined time. 

In Fig. 4, I have illustrated means whereby the 
directional route relay RS at the entrance end 
of a route is operated automatically by an ap 
proaching train, so that the operation of the 
route button at that end of a route is rendered 
unnecessary in the event a train occupies the 
corresponding approach section. In the fourth 
form of my apparatus, which I will now describe, 
it is to be understood that circuits similar to those 
of Fig. 4 replace the circuits for controlling one 
or more of the pairs of relays PS and RS of Fig. 
1B in the first form of the apparatus, the cir 
cuits of Fig. 4 as shown, being arranged to re 
place those controlled by button 4P in Fig. 1. 
Fig. 4 includes circuits for picking up relays 4PS 
and 4RS successively when button 4P is operated 
as an entrance button, and circuits for picking up 
4PS only when button 4P is operated as an exit 
button, and also includes circuits for releasing 
these relays manually or when a train enters the 
route, which are similar to those of Fig. 1B. In 
addition, Fig. 4 includes a momentary pickup 
circuit for relay 4RS which circuit is controlled 
by the approach relay 4AR and by a slow-acting 
repeater relay 4ARP. Relay 4ARP is normally 
energized over a circuit extending from terminal 
B, contact 7 of button 4P, front contacts 40 f and 
432 of relays TTP and 4AR, relay 4ARP to ter 
minal C. When a train moving from left to right 
enters section 4T, relay 4AR, releases, as herein 
before described, and completes a circuit momen 
tarily from terminal B over the normally closed 
contact 7 of button 4P, front contact 40 of 
relay 7TP, back contact 4C2 of relay 4AR, front 
contact 403 of relay 4ARP, back contact 23 of 
relay 4PS, relay 4RS to terminal C. The duration 
of this impulse is made sufficient to insure that 
relay 4RS will pick up to close its stick circuit, 
which includes its own front contact 4C4 in place 
of contact 403 but otherwise is the same as the 
circuit just traced. Contacts 3 and 37 of relays 
4AR and 4RS, Fig. 1H, complete the circuits for 
lamps R of indicators 4AK and 4K, and since 
front contact 28 of relay 4RS, Fig. 1C, is closed, 
the route circuits for routes 4-3 and 4-10 are 
connected to relay 4HR and buttons 8P and OP 
are conditioned to function as exit buttons only. 
It will be clear, therefore, that when section 4T 
is occupied by an approaching eastbound train 
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the operation of button AP as an entrance button 
is not required, but that the operation of button 
8P only or button OP only will complete the 
route circuit for route 4-8 or 4-fo and clear 
the corresponding signal 4C or 4A. If the op 
erator does not wish to set up the route for the 
train in section 4T at this time, but desires first 
to use button BP or . OP as an entrance button 
to set up route 8-6 or 0-6, for example, he will 
pull button 4P to open contact 7 momentarily to 
release relay 4RS before operating button 8P or 
OP. It is also to be noted that in Fig. 4 relay 
4RS does not pick up when a departing west 
bound train enters section 4T because in this case 
contacts 40 and 403 of relays 7TP and 4ARP 
are opened before back contact 42 of relay AAR 
closes. In the particular case illustrated, it is 
neceSaSry also to provide auxiliary means for 
Opening the secondary route circuit for route 
4-8, when the preferred route 4-8 is set up with 
out operating relay 4PS, which as shown in Fig. 4, 
comprises a back contact 405 of relay 4RS in 
series with the back contact 3 f of relay 4PS which 
serves for this purpose in the first form of the 
apparatus. It is to be understood, therefore, that 
in the fourth form of the apparatus, contacts 3 
and 405 in series replace contact 3 of relay 4PS in 
Fig. 1C.. It will be apparent from the foregoing 
description that the fourth form of my apparatus 
provides means whereby an approaching train 
may be directed over any one of a plurality of 
diverging routes merely by momentarily operating 
a Single push button associated with the exit end 
of the desired route. 
Although I have herein shown and described 

but a few forms of apparatus embodying my in 
vention, it is understood that various changes and 
lmodifications may be made therein within the 
Scope of the appended claims without departing 
from the Spirit and scope of my invention. 

Having thus described my invention, what I 
claim is: 

1. In an interlocking system for railroads, a 
track layout comprising a plurality of track sec 
tions interconnected by track switches to form 
different traffic routes, a signal for each track at 
each end of the layout for governing the move 
ment of traffic through the layout, a track dia 
gram comprising a plurality of portions provided 
With Substantially linear light sources and 
adapted to form an illuminated representation of 
said track layout, a manually operable contact 
for each track at each end of the diagram, inter 
locked route control means responsive to the 
manual Operation of a contact at One end and 
the Subsequent operation of a contact at the Op 
posite end of the diagram to operate the track 
switches as required to complete a traffic route 
between the corresponding ends of the track lay 
Out, means effective When said route is completed 
to illuminate certain portions of said diagram to 
visually indicate said route by a substantially 
continuous illuminated line, means controlled by 
said route control means for clearing the signal 
at one end of the route or the other, depending 
upon the relative order in which said contacts 
were closed, track controlled means for illumi 
nating the portions of the diagram corresponding 
to Said route by light of a different color to indi 
cate the movement of a train. Over the Successive 
track sections of the route, means cancelling the 
illumination of the corresponding portions of the 
diagram as each track section is vacated, and 
track controlled means for releasing said route 
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store the cleared signal to stop when the train 
enters the first track Section of the route. . 

2. In combination, a detector section of rail 
way track including a track switch, a track relay 
for said section, a track diagram arranged to form 
a miniature representation of said detector Sec 
tion and provided with two substantially linear 
translucent portions including one for each 
branch track extending in the trailing direction 
from the track switch, means controlled by the 
track switch and by a front contact of the track 
relay for at times illuminating a selected one of 
said portions by light of one color to indicate an 
available route over the track SWitch, and means 
controlled by the track Switch and by a back 
contact of the track relay for at times illuminat 
ing said portion by light of a different color to 
indicate that said route is occupied by a train. 

3. In combination, a detector section of rail 
way track including a track switch, a track dia 
gram comprising a plurality of Substantially 
linear translucent portions arranged to form a 
miniature representation of said track including 
one portion for each branch track: extending in 
the trailing direction from the track switch and a 
portion for the single track extending in the 
facing direction from the track SWitch, manually 
controlled means for at times illuminating one or 
the other of said branch track portions in ac 
cordance with the position of the track Switch 
and for also illuminating said single track por 
tion to indicate by a substantially continuous ill 
luminated line the available route through the 
detector section, means rendered effective when 
the detector section becomes occupied by a train 
for changing the character of said illumination 
to indicate the presence of the train, and means 
for automatically cancelling said illumination 
When the detector Section becomes vacated. 

4. In combination, a detector section of rail 
way track including a track Switch, a track dia 
gram comprising a plurality of portions arranged 
to form a miniature representation of said de 
tector section, two lamps of different colors for 
each portion for illuminating such portion, manu 
ally controlled means effective if operated when 
the detector section is unoccupied to light. One 
lamp for each portion, and means rendered ef 
fective. When the detector Section becomes occu 
pied to extinguish said one lamp for each portion 
and to light the other lamp for each portion. 

5. In combination, a detector section of rail 
way track including a track switch, a track dia 
gram comprising a plurality of portions arranged 
to form a miniature representation of said de 
tector section, two lamps of different colors for 
each portion for illuminating such portion, manu 
ally controlled means effective if operated when 
the detector section is unoccupied to light. One 
lamp for each portion, means effective when the 
detector Section becomes occupied to extinguish 
said one lamp for each portion and to light the 
other lamp for each portion, and means effective 
when the detector section is vacated to extinguish 

5 said other lamp for each portion. 
6. In combination, a track layout comprising a 

plurality of track sections interconnected by track 
switches to form different traffic routes, a track 
diagram comprising a plurality of portions ar 
ranged to form a miniature representation of 
said layout, two lamps of different colors for each 
portion for illuminating such portion, control 
means for establishing different traffic routes 
through said layout, means effective when a 

control means to cancel said route and to re- 75 route is established through said layout to light 
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one lamp for each portion of the corresponding 
route on said diagram, means effective when each 
track section of said route is occupied to ex 
tinguish the lamps for the corresponding por 
tions of the route and to then light the other 
lamps for such portions, and means effective 
when each track section of said route is vacated 
for extinguishing such other lamps. 

7. In combination, a track layout comprising a 
plurality of track sections interconnected by track 
switches to form different traffic routes, a track 
diagram arranged to form a miniature repre 
sentation of said layout, lamps of two colors for 
illuminating the tracks of said diagram, control 
means for establishing different traffic routes 
through said layout, means effective when a route 
is established to light the corresponding lamps 
of one color to visually indicate Such route on 
said diagram, means effective as each track. Sec 
tion of said route becomes occupied to light the 
lamps of the other color only to illuminate the 
corresponding section of the diagram, and means 
effective as each track section is vacated to cause 
the corresponding section of the diagram to be 
come dark. 

8. In combination, a track layout comprising 
a plurality of track sections interconnected by 
track Switches to form different traffic routes, a 
track diagram composed of strips of translucent 
material arranged to form a miniature repre 
sentation of said layout, control means for estab 
lishing different traffic routes through said lay 
out, means effective when a route is established 
to illuminate the strips which form the repre 
sentation of the corresponding route by light of 
one color, means effective as each track Section 
of said route becomes occupied to illuminate the 
strips which form the representation of that sec 
tion by light of another color, and means effec 
tive as each track section is vacated to cause the 
representation of that section to become dark. 

9. In combination, a track layOut comprising 
a plurality of track sections interconnected by 
track SWitches to form different, traffic routes, 
a signal at each route and at each end of said 
layout, a track diagram arranged to form a mini 
ature representation of said layout including two 
indication lamps of different color for each sig 
nal in a corresponding location, control means 
for establishing different traffic routes through 
said layout and for clearing the signals for such 
routes, means effective when said control means 
is operated for clearing a signal to light the cor 
responding indication lamp Of One color only, 
and means responsive to the clearing of Such 
signal for lighting the corresponding indication 
lamp of the other color Only. 

10. In an interlocking system for railroads, a 
track layout comprising a plurality of track sec 
tions interconnected by track SWitches to form 
different traffic routes, a track relay and a stick 
relay for each track section, control means for 
each route effective. when energized to operate 
the track switches as required to establish such 
route, means for maintaining said control means 
energized until the entering section of Said route 
becomes occupied, means for energizing the stick 
relay for said entering section when said control 
means is operated, means for energizing the stick 
relays for each of the succeeding sections of said 
route, each when the stick. relay for the next pre 
ceding section of Said route becomes energized, 
a holding circuit for each Stick relay closed when 
the track relay for the same section indeener 
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gized, and route indication means controlled by 
Said stick relayS. - 

11. In an interlocking system for railroads, a 
track layout comprising a plurality of track Sec 
tions interconnected by track Switches to form 
different traffic routes, a track relay and a stick 
relay for each track section, control means for 
each route effective when energized to Operate 
the track switches as required to establish Such 
route, means for maintaining said control means 
energized until the entering section of Said route 
becomes occupied, means for energizing the Stick 
relay for said entering section when said control 
means is operated, means for energizing the Stick 
relays for each of the succeeding sections of Said 
route, each when the stick relay for the next 
preceding section of said route becomes energized, 
a holding circuit for each stick relay closed. When 
the track relay for the same section is deener 
gized, route indication means controlled by front 
contacts of said stick relays and of Said track 
relays, and track indication means controlled by 
front contacts of said stick relays and by back 
contacts of Said track relays. 

12. In an interlocking system for railroads, a 
track layout comprising a plurality of track sec 
tions interconnected by track Switches to form 
different traffic routes, a track relay and a stick 
relay for each track Section, control means for 
each route effective When energized to Operate 
the track switches as required to establish Such 
route, means for maintaining said control means 
energized until the entering Section of Said route 
becomes occupied, means for energizing the stick 
relay for Said entering Section when said control 
means is operated, means for energizing the stick 
relays for each of the succeeding sections of said 
route, each when the stick relay for the next 
preceding section of said route becomes energized, 
a holding circuit for each stick relay closed when 
the track relay for the same section is deenel 
gized, a track diagram comprising a miniature 
representation of the track layout, two sets of 
lamps of different color for illuminating the 
tracks of said diagram to indicate different traf 
fic routes through said layout including one or 
more lamps of each set for each track section, 
means controlled by front contacts of the track 
relays and of said stick relays to light those 
lamps of . One set which correspond to the route 
established by the energized control means, and 
means controlled by back contacts of each track 
relay for lighting certain lamps of the other set 
to indicate the occupancy of the corresponding 
track Section. 

13. In an interlocking system for railroads, a 
tlack layout comprising a plurality of track sec 
tions interconnected by track switches to form 
different traffic routes, a track diagram compris 
ing a miniature representation of the track lay 
out, a plurality of lamps included in the tracks 
of Said diagrain for displaying illuminated rep 
resentations of the different routes through said 
layout, rollte control means for each route effec 
tive when energized to operate one or more of 
the track Switches as required to establish said 
route, an indication relay for each track section, 
means controlled by said route control means 
When energized to successively energize in tan 
den the indication relays for the successive sec 
tions of the corresponding route only, and means 
controlled by said indication relays and by the 
track Switches for lighting certain of said lamps 
to indicate the portions of said route that are 
already established and for lighting the remain 
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ing lamps for said route when the operated 
Switches assume their operated positions to 
thereby indicate a complete route on said dia 
gram as SOOn as said route is fully established 
through said track layout. 

14. In an interlocking system for railroads, a 
track layout comprising a plurality of track Sec 
tions interconnected by track switches to form 
different traffic routes, a track diagram compris 
ing a miniature representation of the track lay 
out, -a, plurality of lamps included in the tracks 
of Said diagram for displaying illuminated rep 
resentations of the different routes through said 
layout, route control means for each route effec 
tive When energized to operate one or more of 
the track Switches as required to establish said 
route, and indication relay for each track sec 
tion, means controlled by said route control 
means when energized to successively energize 
in tandem the indication relays for the successive 
Sections of the corresponding route only, a track 
relay for each track section, means controlled by 
each track relay for maintaining the indication 
relay for the corresponding track section ener 
gized until such section is vacated by a train mov 
ing over the established route, and means con 
trolled by said indication relays and track relays 
for controlling the corresponding lamps of said 
track diagram to indicate the progress of the 
train over said route. 

i5. In an interlocking System for railroads, a 
plurality of traffic routes through a track lay 
out, a manually operable contact for each route 
end for each end of the layout, means responsive 
to the Successive momentary operation of the 
contacts for the opposite ends of a route to 
establish that route through the layout, and 
Ineans dependent only upon the relative Order 
in which such contacts are operated for deter 
mining the direction of traffic movements over 
that route when established. 

i6. In combination, a track layout comprising 
a plurality of track sections interconnected by 
track Switches to form different traffic routes, 
a manually opeiable contact for each route end 
for each end of the layout, means responsive to 
the successive momentary closing of the two con 
tacts for the opposite ends of a route to estab 
lish that route through the layout, means de 
pendent only upon the relative order in which 
said contacts are closed for determining the di 
rection of traffic movements over that route when 
established, and means for automatically can 
celling the established route when a train enters 
the first track section of that route. 

17. In combination, a plurality of traffic routes 
through a track layout, a centrally biased three 
position manually operable circuit controller for 
each route end for each end of the layout, means 
responsive to the successive momentary operation 
of the circuit controllers for the opposite ends of 
a route to their first operating positions to estab 
lish that route through the layout, means de 
pendent only upon the relative order in which 
said controllers are operated for determining 
the traffic direction over that route when estab 
lished, and means for cancelling said route in 
response to a movement of one controller to its 
other operating position. 

18. In combination, a plurality of traffic routes 
through a track layout, a push button for each 
route end for each end of the layout, each pro 
vided with a single contact closed when such 
button is operated, a route relay for each push 
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corresponding direction for trafic movements 
through the layout, means effective if a push 
button for one end of the layout is operated to 
-operate the associated route relay provided said 
push button is operated before any push button 
for the opposite end is operated, and means effec 
tive to establish the route connecting the corre 
Sponding route ends of the layout if such push 
button is operated after a push button and route 
relay for the opposite end of the layout have been 
operated. 

19. In an interlocking System for railroads, a 
plurality of routes through a track layout, a 
signal for each track at each end of the layout 
for governing tile movement of traffic over said 
routes, a single norniially open manually oper 
able contact for each route end for each end of 
the layout, means responsive to the momentary 
closing in sequence of the two contacts for the 
opposite ends of a route to establish that route 
through the layout, and means dependent only 
upon the relative order in which said contacts 
are closed and effective when that route is estab 
lished to Selectively clear one or the other of the 
two Opposing signals for governing the move 
ment of traffic over that route. 

20. In an interlocking System for railroads, a. 
track layout comprising a plurality of track sec 
tions interconnected by track switches to form 
different traffic routes, a signal for each track at 
each end of the layout for governing the move 
ment of traffic over said routes, a track relay for 
each. Section, route control means for each route, 
a manually Operable contact for each route end 
for each end of the layout, means responsive to 
the nionentary closing in sequence of the two 
contacts for the opposite ends of a route to 
energize the route control means for that route, 
means controlled by said route control means 
for Operating one or more of the track switches 
as required to establish that route, means de 
pendent only upon the relative order in which 
Said contacts are closed and effective when said 
route is established to selectively clear one or 
the other of the two opposing signals for govern 
ing the movement of traffic over that route, and 
means controlled by the track relay for the 
entering track section of that route for auto 
matically releasing said route control means. 

2i. In an interlocking system for railroads, a 
railway track Switch operable to normal and re 
Verse positions, Signals for governing the move 
ment of traffic over said switch in each of its 
positions in opposite directions, whereby either 
of two routes may be set up to permit a train 
to move in either direction over the switch, a push 
button for each of said signal locations, means 
responsive to the operation of the push button 
for One end of a route followed by the operation 
of the push button for the opposite end of said 
route for automatically operating the track 
Switch to a proper normal or reverse position for 
that route, and means dependent only upon the 
relative order of operation of said push buttons 
for clearing the signal at that end of the route 
which corresponds in location to the push button 
which was operated first. 

22. In an interlocking system for railroads, a 
track layout comprising a plurality of track sec 
tions interconnected by track switches to form 
different traffic routes, a plurality of signals for 
governing the movement of traffic through said 
layout in opposite directions, a miniature track 
diagram corresponding to said track layout, a 

button, each effective when operated to select the 75 push button on said track diagram for each of 
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Said signals and in a corresponding position, 
means responsive to the actuation in Sequence of 
the two push buttons at the opposite ends of a 
route to operate one or more of the track SWitches 
as required to establish that route and to then 
clear one of the two opposing Signals governing 
the movement of traffic Over that route, and 
means dependent only upon the relative order in 
which said push buttons were actuated for de 
termining which of Said tWO signals is to be 
cleared. 

23. In an interlocking System, a track layout 
comprising a plurality of track sections inter 
connected by track Switches to form different 
traffic routes, a normal control relay and a re 
verse control relay for each Switch, a route net 
Work comprising a plurality of interconnected 
circuits each corresponding to One of Said routes 
and each of Which includes in Series the Wind 
ing of the normal or reverse control relay for 
each switch in the corresponding route, a manu 
ally controllable contact for each route end for 
each end of said netWork, means responsive to 
the successive operation of the contacts for the 
opposite ends of a route to energize the network 
circuit for said route for operating the SWitch 
control relays to establish Said route, and means 
dependent only upon the relative order in Which 
said contacts are closed for determining the 
direction of traffic movements Over Said route 
when established. 

24. In an interlocking system, a track layout 
comprising a plurality of track Sections inter 
connected by track switches to form different 
traffic routes, a normal control relay and a re 
verse control relay for each SWitch, a route net 
work comprising a plurality of interconnected 
circuits each corresponding to one of Said routes 
and each of which includes in series the Winding 
of the normal or reverse control relay for each 
switch in the corresponding route, a Stick relay 
for each route end at each end of said network, 
a pickup circuit for each stick relay including a 
manually operable contact, means responsive to 
the successive energization of the Stick relays at 
the opposite ends of a route to energize the net 
Work circuit for said route thereby operating the 
switch control relays to establish Said route, and 
means controllied by Said SWitch control relays 
for maintaining said stick relays energized until 
the entering track section of said route becomes 
occupied by a train or said route is manually 
cancelled. 

25. In an interlocking system, a track layout 
comprising a plurality of track Sections inter 
connected by track switches to form different 
traffic routes, a normal control relay and a re 
verse control relay for each switch, a route cir 
cuit network comprising a plurality of inter 
connected route circuits each corresponding to 
one of said routes and each of which includes 
in series the Winding of the normal or reverse 
control relay for each switch in the correspond 
ing route, a manually operable route button for 
each route end at each end of Said network, 
a stick relay for each route end having a pickup 
circuit controlled by the associated route button, 
means responsive to the successive energization 
of the stick relays at the opposite ends of a route 
to energize the network circuit for Said route 
thereby operating the switch control relays to 
establish said route, and means including a back 
contact of one of said switch control relays for 
preventing the energization of the stick relay for 
the end a conflicting route. 
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26. In an interlocking system for railroads, a 

plurality of railway tracks interconnected by 
track switches to form a plurality of traffic routes, 
a manually controllable contact and a Slow 
pickup route relay for each route end, a route 
network comprising a plurality of interconnected 
circuits each corresponding to one of Said routes, 
means for energizing the route relay for One end 
of a route when the associated manually con 
trollable contact is closed, means responsive to 
the closing of the manually controllable contact 
for the other end of said route after said route 
relay has picked up for energizing the network 
circuit, for said route, means controlled by Said 
network circuit. When energized to prevent the 
pickup of the route relay for Said other end 
even though the associated manually controllable 
contact is closed and to also operate the track 
switches as required to establish said route, and 
means controlled by the energized route relay for 
for controlling the direction of traffic move 
ments over said route when established. 

27. In combination, a plurality of traffic routes 
through a track layout, a manually controllable 
relay for each route end for each end of the 
layout, means rendered effective to select the 
corresponding direction for traffic movements 
through the layout if one of said relays becomes 
energized before any of Said relays for the op 
posite end of the layout is energized, and means 
rendered effective to establish the route Connect 
ing the corresponding route ends of the layout 
if such relay becomes energized after One of Said 
relays for the opposite end of the layout has 
been energized. 

28. In combination, a plurality of traffic routes 
through a track layout, a manually controllable 
stick relay and a route relay for each route end 
for each end of the layout, means for energizing 
each route relay when the associated stick relay 
becomes energized provided no Stick relay for the 
opposite end of the layout is energized, and means 
responsive to the energization of a stick relay 
for one end of the layout after a route relay for 
the opposite end of the layout has been energized 
for establishing the route connecting the corre 
sponding route ends of the layout to permit a 
traffic movement in the corresponding direction. 

29. In combination, a plurality of traffic routes 
through a track layout, a manually controllable 
Stick relay and a route relay for each route end 
for each end of the layout, means for energizing 
each route relay when the associated Stick relay 
becomes energized provided no Stick relay for 
the opposite end of the layout is energized, means 
responsive to the energization of a stick relay 
for One end of the layout after a route relay for 
the opposite end of the layout has been ener 
gized for establishing the route connecting the 
corresponding route ends of the layout to permit 
a traffic movement in the corresponding direc 
tion, track controlled means for releasing the 
stick relay Which governs the energized route re 
lay, and means controlled by Such route relay 
When released to release the Stick relay for the 
opposite end of the route. 

30. In an interlocking System for railroads, a 
track layout comprising a plurality of track sec 
tions interconnected by track switches to form 
different traffic routes, a manually controllable 
Stick relay and a slow pickup route relay for 
each route end, a route network comprising a 
plurality of interconnected circuits each corre 
Sponding to one of Said routes, means for ener 
gizing the route relay for one end of a route 
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when the associated stick relay is energized, 
means effective if the route relay for one end 
and the stick relay for the other end of a route 
are picked up to energize the network circuit 
for Said route, means controlled by said netWork 
circuit When energized to prevent the pickup of 
the route relay for said other end even through 
the aSSociated Stick relay is energized and to 
also operate the track Switches as required to 
establish said route, means controlled by the 
energized route relay for controlling the direc 
tion of traffic movements over said route when 
established, and means responsive to the occu 
pancy of the entering track Section of said route 
to release said stick relays to cancel said route. 

31. In combination, a plurality of traffic routes 
through a track layout, a push button for each 
route end for each end of the layout and one for 
an intermediate point in Said layout each pro 
Wided With a single contact closed when such 
button is operated, means effective to select the 
Corresponding direction for traffic movements 
through the layout if a push button for one end 
of the layout is operated before any push button 
for the opposite end is operated, means effective 
to establish the route connecting the correspond 
ing route ends of the layout if such push button 
is Operated after a push button for the opposite 
end of the layout is operated, and means effec 
tive. if the push buttons at one end of the layout 
and at Said intermediate point are operated to 
establish a route through the corresponding por 
tion of the track layout only. 

32. In combination, a plurality of traffic routes 
through a track layout, Said layout including two 
alternate routes between the same route ends, 
a push button for each route end for each end 
of the layout, each provided with a single con 
tact closed when such button is operated, means 
effective to Select the corresponding direction for 
traffic movements through the layout if a push 
button at One end of the layout is operated be 
fore any push button for the opposite end is 
operated, means effective to establish the route 
connecting the corresponding route ends of the 
layout if such push button is operated after a 
push button for the opposite end of the layout 
is operated, means effective when the push but 
tons for the ends of said alternate routes are 
operated for normally Selecting one of said al 
ternate routes in preference to the other, and 
means for at times selecting the other alternate 
route. 

33. In an interlocking system for railroads, a 
track layout for providing different traffic routes 
leading from a Single track Section at one end 
of the layout to any one of a plurality of tracks 
at the other end of the layout, an approach sec 
tion of track adjacent Said single track section, 
a track relay for said approach section, a manual 
ly operable contact for each of said plurality of 
tracks, and route control means controlled joint 
ly by Said track relay and by said contacts and 
responsive to the closing of any of said contacts 
after Said approach Section has become occupied 
by a train approaching Said track layout for 
establishing the route leading from said single 
track to the corresponding one of said plurality 
of tracks. 

34. In an interlocking system for railroads, a 
track layout for providing different traffic routes 
leading from a Single track Section at One end of 
the layout to any one of a plurality of tracks at 
the other end of the layout, an approach section 
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track relay for said approach section, a manually 
Operable contact for each of said plurality of 
tracks, a manually operable contact for said 
single track, means responsive to the closing of 
the contact for any one of said plurality of tracks 
after Said track relay has been deenergized by 
a train approaching said layout for establishing 
the corresponding route for Said train, and means 
at times responsive to the closing of said contact 
followed by the closing of the contact for the 
single track for establishing the same traffic 
route but for the opposite traffic direction. 

35. In an interlocking System for railroads, a 
track layout comprising a plurality of track Sec 
tions interconnected by track switches to form 
different traffic routes, an approach section ad 
joining a track Section of Said layout at one end 
of the layout, a manually operable contact for 
each route end for each end of the layout, means 
responsive to the joint operation of the two con 
tacts for the opposite ends of a route to establish 
that route through the layout, and means effec 
tive When the approach section is occupied by an 
approaching train and only the contact for the 
exit end of a route for said train is operated to 
establish that route through the layout. 

36. In combination, a plurality of traffic routes 
through a track layout, a push-pull button 
for each route end for each end of the layout, 
each provided With a single normally open con 
tact closed When the button is pushed and with 
a single normally closed contact opened when 
the button is pulled, means rendered effective 
When the two buttons for the opposite ends of a 
route are pushed to establish that route through 
the layout, means dependent only upon the rela 
tive Order in which Such buttons are pushed for 
determining the traffic direction over that route, 
‘and means effective when one of such buttons 
is pulled to cancel the established route. 

37. In an interlocking system, a track layout 
comprising a plurality of track sections inter 
connected by track switches to form different 
traffic routes, a route network comprising a plu 
rality of interconnected circuits each corre 
Sponding to one of said routes, each including 
a normal or reverse control relay for each switch 
of the route in a corresponding position, route 
Control means for each route circuit for at times 
energizing the switch control relays included 
therein to establish the corresponding route, a 
normal and a reverse stick control relay for each 
SWitch of the route, a manually operable means 
for energizing each stick control relay to op 
erate the corresponding switch individually at 
times, and means controlled by each route con 
trol means when operated for releasing the op 
erated Stick control relays for the switches of 
the corresponding route. 

38. In combination with a traffic route, a sig 
nal for governing the movement of traffic over 
Said route, manually operable control means 
for clearing the signal, two normally dark in 
dication lamps of different colors associated with 
Said control means, means effective when said 
control means is Operated or clearing said signal 
to light one of said lamps, and means effective 
upon the clearing of said signal in response to 
the Operation of said control means for extin 
guishing said one lamp and lighting the other in 
dication lamp. 

39. In combination with a traffic route, a sig 
nal for governing the movement of traffic over 
Said route, manually operable control means for 

of track adjacent Said single track Section, a 75 clearing the signal, two normally dark indica 
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tion lamps of different colors associated with Said 
control means, means effective When said control 
means is operated for clearing Said signal to light 
one of said lamps, Ineans effective upon the clear 
ing of said signal in response to the operation of 
said control means for extinguishing said one 
lamp and lighting the other indication lamp, 
time locking means controlled by Said signal for 
preventing the setting up of a conflicting route 
when said signal is at clear and for a predeter 
mined time after said signal is manually restored 
to stop, and means effective if the signal is 
manually restored to stop for intermittently 
lighting one of Said lamps to display a flashing 
indication as long as said time locking is effective. 

40. In combination, a track layout adapted to 
be arranged to form different traffic routes, Sig 
nals at the ends of said layout for governing 
traffic movements over said routes, time locking 
means controlled by each signal for preventing 
the setting up of any conflicting route when a 
signal is at clear and for a predetermined time 
after Such signal is manually restored to stop, 
Signal control means including a manually Op 
erable control key for each signal operable to 
a first position to clear the signal and to a second 
position to manually restore the signal to stop, 
a normally dark indication lamp for each control 
key, means responsive to a movement of a con 
trol key to its first position to light the associated 
indication lamp, thereby indicating which key 
has been operated, and means responsive to a 
movement of a control key to its second position 
after the corresponding signal has been cleared 
to cause the associated indication lamp to dis 
play a distinctive flashing indication as long as 
said time locking remains effective. 

41. In combination, a track layout adapted to 
be arranged to form different traffic routes, sig 
nals at the ends of said layout for governing 
traffic movements over said routes, time locking 
means Controlled by each signal for preventing 
the setting up of any conflicting route when a 
signal is at clear and for a predetermined time 
after such signal is manually restored to stop, 
signal control means including a manually op 
erable control key for each signal operable to a 
first position to clear the signal and to a second 
position to manually restore the signal to stop, 
tWO normally dark indication lamps for each 
control key, means responsive to a movement of 
a control key to its first position to light one of 
the associated indication lamps, means respon 
Sive to the clearing of the signal which Such 
control key governs for extinguishing said one 
indication lamp and for lighting the other in 
dication lamp associated with such control key, 
and means effective if the signal is put to stop 
by an operation of its control key to extinguish 
said other indication lamp and to cause said one 
indication lamp to display a flashing indication 
as long as said time locking remains effective. 

42. In combination with a stretch of railway 
track, a main signal and a slow speed signal for 
governing the movement of traffic in one direc 
tion into said stretch, manually operable control 
means for Selectively clearing said signals, an 
indication lamp associated with Said control 
means, means for steadily lighting said lamp to 
indicate when said main signal clears, and means 
for intermittently lighting said lamp to display a 
distinctive fashing indication When said slow 
Speed signal clearS. 

43. In combination with a stretch of railway 
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governing the movement of traffic in one direc 
tion into said stretch, manually operable control 
means for selectively clearing said signals, two 
normally dark indication lamps of different col 
ors associated with said control means, means ef 
fective when said control means is operated to 
clear either signal to light one of Said lamps, 
means effective upon the clearing of either signal 
to extinguish said, one lamp and to light the 
other indication lamp, and means effective only 
when said slow speed Signal is cleared to cause 
said other indication lamp to display a distinc 
tive flashing indication thereby indicating which 
signal has been cleared. 

44. In combination, a track layout including a 
plurality of track switches adapted to be arranged 
to form different traffic routes, signals for gov 
erning the movement of traffic over Said routes, 
two normally deemergized stick relays for each 
Switch, including a normal control relay and a 
reverse control relay each effective When ener 
gized to operate the Switch to a corresponding 
position, manually operable means for Selectively 
energizing said stick relays, locking means for 
each switch rendered effective to prevent its op 
eration. When a signal governing the movement 
of traffic over a route including the Switch has 
been cleared, and means controlled by the lock 
ing means for each switch to cause both of the 
associated Stick relays to be deemergized as long 
as such locking means is effective. 

45. In combination, a track layout including a 
plurality of track switches adapted to be arranged 
to form different traffic routes, Signals for gov 
erning the movement of traffic over said routes, 
two normally deemergized stick relays for each 
Switch, including a normal control relay and a 
reverse control relay each effective when ener 
gized to operate the Switch to a corresponding 
position, a pickup circuit and a stick circuit for 
each stick relay, manually operable momentary 
contact means for selectively closing the pickup 
circuits of said stick relays to effect their ener 
gization, locking means for each SWitch rendered 
effective to prevent its operation When a signal 
governing the movement of traffic Over a route 
including the Switch has been cleared, and means 
for opening both the pickup and stick circuits for 
the Stick relays for each Switch as long as the 
associated locking means is effective. 

46. In a Switch and signal control System for a 
railway track layout having at least two con 
ficting routes, control buttons for the ends of 
Said routes, route establishing means appertain 
ing to each of said routes and responsive to only 
the Sequential operation of the control buttons 
for tile ends of its route to set up that route and 
to clear a signal therefor, and means allowing 
Only one of the route establishing means for said 
two conflicting routes to be responsive to said 
control buttons at the same time. 

47. In a system of switch and signal control for 
railroads; a portion of railway track with sig 
Ilais at the opposite ends of such portion to gov 
ern trafic in opposite directions and having at 
least one intervening turnout track switch; a 
control panel; a single control button on said 
panel for each end of said track portion; and 
route establishing means associated with said 
track portion and responsive to only the sequen 
tial Operation of said buttons for the two ends 
of Said track portion to control the track switch 
and to clear one or the other of said signals de 
pending upon the sequence of operation of said 

track, a main signal and a slow speed signal for 75 control buttons. 
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48. In a switch and signal control system of the 

character described, in combination. With a mini 
ature track diagram of a railway track layout, 
a glass strip for each of the various portions of 
track represented on Said track diagram and in 
cluded in the various routes through the track 
layout, said glass strip extending for Substan 
tially, the entire length for the corresponding 
track portion on the track diagram and being 
formed with a surface to cause illumination of 
the strip as a whole by internal reflection of light 
from a concentrated light source, an indicating 
lamp location in back of each Strip on the track 
diagram, manually operable buttons on said track 
diagram for the signal locations represented 
thereby, and route establishing means respon 
sive to the joint actuation of the buttons for a 
given route for lighting the lamps for the por 
tions of track included in that route, whereby 
said route is outlined on said track diagram by 
a series of illuminated Strips of light. 

49. In a system of the character described for 
governing train movement over a track layout 
providing a number of routes between signal lo 
cations over track switches in different positions, 
certain of such routes being disposed end to end 
so as to constitute through routes, a manually 
operable button associated with each signal lo 
cation, route establishing means for each route 
between the signal locations at the ends thereof 
and rendered effective by the joint actuation of 
the two buttons for the entrance and exit ends 
of such route, said route establishing means for 
a route controlling the position of the Switch or 
Switches involved in that route and also govern 
ing the clearing of a signal at the entrance end 
of that route, electro-responsive means associated 
With a certain button for performing the Same 
function in the control of said route establish 
ing means as the manual operation of the corre 
sponding button, and control circuits Separate 
from said route establishing means for Said elec 
tro-responsive means governed by buttons at the 
ends of through routes, whereby the actuation 
of the buttons at the extreme ends of certain 
through routes will cause operation of the elec 
ro-responsive means belonging to the inter 
mediate button and act to control the Switch 
positions and signal clearing throughout such 
through route the same as if all of the buttons 
involved in such through route had been 
operated. 

50. A switch and signal control System of the 
entrance-exit type for governing train movement 
over various routes between signal locations of a 
railway track layout, said track layout providing 
at least one through route which comprises a 
piurality of adjoining routes each extending be 
tween signal locations at their respective ends, 
said system comprising a single Self-restoring 
push button associated with each signal location, 
route establishing means for each route operable 
by the actuation of the two buttons for the ends 
of that route to govern the position of all of the 
switches in that route, and to control the clear 
ing of the signal at one end or the other of Such 
route depending upon which of the two buttons 
Was first, actuated; electro-responsive means a S 
sociated with the button for each signal location 
intermediate to the extreme ends of Said through 
route, and perioinning the same function in the 
control of the route establishing means as the 
manual operation of that button; and circuit 
means for governing the energization of Said 
electro-responsive means by the operation of 

IO 

5 

20 

40 

45 

50 

17 
the buttons for the extreme ends of said through. 
route. 

51. In an interlocking System for railroads, a 
track layout including a plurality of track 
SWitches arranged to form a plurality of differ 
ent traffic routes including tWO alternative routes 
between the same points at the ends of the track 
layout, manually controlled contacts for the 
route ends at each end of the layout, a normal 
and a reverse SWitch control relay for each SWitch 
in said two alternative routes for operating Such 
Switch to a corresponding normal or reverse po 
sition, a route circuit netWork including a route 
circuit for each of said two alternative routes 
each route circuit including the normal or re 
verse Switch control relay for each SWitch of such 
route and also including back contacts of SWitch 
control relays included in the route circuit for 
the other route, selecting means for rendering 
One or the other of said route circuits energiza 
ble in response to the closing of the manually Op 
erable contacts for the common ends of Said 
two alternative routes, manual means for con 
trolling said Selecting means to govern the en 
ergization of said route circuits, and means pre 
venting a change in the condition of energization 
of said route circuits in response to the Operation. 
of Said manual means when either route circuit 
is energized. 

52. In an interlocking control System for rail 
roads, a track layout including a plurality of track 
switches and having Signals located at the ends 
of different traffic routes through said layout 
formed by the track switches, a control panel 
having thereon a miniature track diagram of the 
track layout, lamps associated with the lines of 
Said track diagram adjacent each signal location 
and at intermediate points, said lamps being 
adapted when lighted to outline the various 
routes set up between signal locations, manually 
operable buttons mounted on said panel adjacent 
signal locations represented thereon, normal and 
reverse Switch control relays for each SWitch for 
governing the operation thereof to the normal 
or reverse position, route establishing means re 
sponsive to the joint actuation of the buttons 
for any two given signal locations for energiz 
ing the normal or reverse switch control relays 
as required for all of the Switches in the route 
between said signal locations, a detector track 
section for each switch, a plurality of directional 
Stick relays two for each detector track Section, 
energizing circuits for said stick relays governed 
by the button for the signal location at the en 
trance end of the route and the SWitch control 
relays of that route, stick circuits for the di 
rectional stick relays for each SWitch closed up 
on occupancy of its detector track section by a 
train, and lighting circuits for said lamps gov 
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erned by said directional stick relayS to cause 
lighting of such lamps as mark out the route 
established by actuation of buttons and to main 
tain such lighting of the lamps of that route 
ahead of a train but not behind it as it passes 
through the detector track Sections of the route. 

53. In an interlocking control System for rail 
roads, a track layout including a Stretch of main 
track between two extreme signal locations with 
an internaediate signal location, there being poW 
er-operated track switches in each portion of 
track between any two signals, a manually oper 
able device for each of the signal locations, route 
establishing means for each portion of track 
between two signal locations responsive to the 
operation of the two manually operable devices. 
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for said tWO signal locations alone for operating 
the track Switch or switches in Such portion to 
the positions required to allow train movement 
over Such portion and for clearing the signal at 
the entrance end, electro-responsive means asso 
ciated with the device for the intermediate sig 
nal location for performing the same function in 
the control of said route establishing means as 
the manual operation of the corresponding de 
vice, and control circuits for said electro-re 
sponsive means governed by said manually op 
erable devices for the signal locations at the ex 
treme ends of said stretch of track, whereby the 
manual actuation of the devices at the extreme 
ends of Said stretch causes the operation of the 
electro-responsive means belonging to the inter 
mediate signal location to act to control the 
route establishing means for each portion of 
track between said extreme signal locations and 
clearing the intermediate signal the same as if 
the manually operable devices of all Such signal 
locations had been manually operated. 

54. In a switch and signal control system of 
the entrance-exit type wherein a plurality of in 
terlocked groups are located end-to-end, means 
for establishing a route in any given interlocked 
group and clearing the signal at the entrance 
end thereof by Imerely designating the entrance 
and exit ends of such route, and means intel'- 
connecting said route establishing means for the 
Several interlocked groups. So as to effect the 
clearing of a signal at the entrance to each of the 
groups between a designated entrance point in 
One group and a designated exit point in a Sub 
sequent interlocked group to establish a through 
route, said means requiring that a through route 
thus established may be manually restored to 
normal Only by the individual restoration of its 
component parts in the several interlocked 
groups, and means for automatically restoring 
a through route to stop as a train passes through 
its respective component partS. 

55. In a Switch and signal control system of the 
character described for governing traffic in a 
particular direction through a track layout con 
sisting of a first and second track portion ad 
joining espectively end-to-end to form a com 
posite through route between extreme entrance 
and exits points, each of such track portions pro 
viding in itself a l'oute between an entrance and 
an exit point; manually operable contact means 
for each entrance and exit point; an entrance 
relay for each entrance point; circuit means re 
sponsive to the actuation of the contact means 
for each of the entrance points for energizing an 
entrance relay for that point; circuit means for 
maintaining each of said entrance relays ener 
gized, dependent for deenergization upon passage 
of a train past that entrance point; route estab 
lishing means for each of the track portions re 
sponsive to the combined energization of the en 
trance relay for that portion and the actuation 
of the contact means for the exit point for that 
portion for setting up a route between those 
designated entrance and exit points, the route 
establishing means for the second track portion 
being also responsive to the combined energiza 
tion of the entrance relay for the fil'st track por 
tion and the actuation of the contact means for 
the exit point of the Second track portion; circuit 
means rendered effective upon setting up of a 
route through the second track portion as a re 
Sult of the combined energization of the entrance 
relay for the first track portion and the actuation 
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second track portion, for energizing an entrance 
relay for the second track portion and rendering 
the route establishing means effective for the 
first track portion as if the contact means for the 
exit point of that portion had been actuated in 
combination with the picking up of the entrance 
relay for that portion; and circuit means for 
maintaining said route establishing means for 
each portion energized dependent upon the ener 
gization of the entrance relay for that portion, 
Whereby a through route is set up by actuation 
of the contact means for the extreme ends of that 
route, and the route establishing means for each 
portion is automatically restored to normal upon 
the passage of a train through that portion. 

56. In a SWitch and signal control system of the 
entrance-exit type for a track layout including a 
plurality of interlocked groups adjoining end-to 
end, there being entrance and exit points to each 
interlocked group; manually operable contact 
means for each entrance point and for each exit 
point to each route Within each interlocked group; 
rotite establishing means responsive to the actua 
tion of Said contact means for each entrance and 
each exit point to each interlocked group for set 
ting up an available route extending between the 
entrance and exit points thus designated; route 
establishing means responsive to the actuation 
of Said contact means for an entrance point to 
One interlocked group together with the actuation 
of Said contact means for an exit point to a sub 
Sequent interlock group for setting up a route 
between the entrance and exit points of each in 
terlocked group between the entrance and exit 
points thus designated, and circuit means for 
maintaining said route establishing means for 
each interlocked group effective for each route 
Set up and dependent for restoration to normal 
llpon the manual actuation of said contact means 
for the entrance to that route within that inter 
locked group, such restoration being effective by 
interlocked groups even for through routes set 
up by end-to-end control. 

57. In a Switch and signal control system for 
railroads, a track layout having power-operated 
track SWitches for setting up routes between sig 
nal locations, normal and reverse switch control 
relays for each switch for governing the power 
Operation thereof, manually controlled route es 
tablishing means for energizing the normal or 
reverse SWitch control relay for each of the track 
Switches in any given route to establish that route 
and to clear a signal for governing traffic thereof, 
indicating lamps associated with said track dia 
gran adjacent the portions of track correspond 
ing with each Signal location and the normal and 
reverse positions of each of the track switches, 
lighting circuits for each of said lamps con 
trolled by the energization of said switch control 
relays, said lighting circuits effecting the illumi 
nation of the indicating lamp for the normal or 
reverse position of each of the track switches in 
any given route being established only after such 
track Switch has been operated into a position 
Corresponding With its respective normal or re 
verse Switch control relay then energized, and 
Said lighting circuits effecting the energization of 
the indicating lamps adjacent the signal locations 
at the ends of any given route being established 
as Soon as the Switch control relays for the 
Switches adjacent the ends of that route are en 
ergized, whereby a route being established is ini 
tially Outlined on the miniature track diagram 
and the complete response of the track switches 

of the contact means for the exit point for the 75 is subsequently indicated by filling in the outline, 
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58. In a Switch and signal control system, a 

track layout comprising parallel tracks connected 
by a croSSOver With separate track circuit sec 
tions for the opposite ends of said crossovers, a 
track relay for each track circuit section, Switch 
position contacts respectively closed when said 
croSSOVer is operated to the normal and reverse 
position, a miniature track diagram of said track 
layout, indicating means including lamps for 
illuminating linear portions of said track diagram 
representing the different positions of Said cross 
over and the portions of each track common to 
both positions, circuits closed when a given one 
of Said track relays is deemergized for lighting the 
lamp for the common portion of the correspond 
ing track and the lamp for the normal position of 
the corresponding end of said crossover, said cir 
cuit for said normal position lamp including a 
Switch position contact open when the crossover 
is in the reverse position, and a circuit including 
another contact closed when said track relay is 
deenergized and a switch position contact open 
when said crossover is in the normal position for 
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lighting the lamp of the indicating means for the 
severse position of Said CrOSSOWer. 

59. In an interlocking System, a plurality of 
routes through a track layout each including a 
track SWitch, a control panel comprising a repre 
sentation of Said track layout having a route but 
tOn for each route end, a route Selector controlled 
by the buttons at the opposite ends of the routes 
for Operating the track Switch, a normally in 
active Switch controller having a normal and a 
reverse control position for individually operating 
the track SWitch, a normal and a reverse indica 
tion lamp for indicating the position of the Switch, 
a circuit for each lamp each including a contact 
closed When the SWitch is operated by said selec 
tor to the corresponding normal or reverse posi 
tion, each said contacts being bridged by a con 
tact closed when said controller is operated to a 
corresponding control position, and switch indi 
cation means for completing the circuit for the 
normal or reverse indication lamp. When the 
switch occupies the corresponding position. 
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