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Patented Nov. 10, 1942 2,301,297 

UNITED STATES PATENT OFFICE 
RAILWAY TRAFFIC CoNTROLLING 

APPARATUS 

Lloyd W. Lewis, Pittsburgh, Pa., assignor to The 
Union Switch & Signal Company, Swissvale, 
Pa., a corporation of Pennsylvania. 

Application January 25, 1939, serial No. 252,803 
(C. 246-134) 56 Claims. 

My invention relates to railway traffic control 
ling apparatus for governing the movement of 
traffic through a track layout comprising a plu 
rality of track sections interconnected by track 
switches which may be variously arranged to 
form different traffic routes. More particularly, 
my invention relates to an interlocking control 
System having an illuminated diagram of the 
track layout in the signal cabin or other point of 
control, provided with push buttons or the like 
at locations corresponding to signal locations on 
the diagram, for controlling the track switches 
and signals to permit train movements over the 
Several routes. 
One object of my invention is the provision of 

an improved arrangement of circuits for Seelct. 
ing each route in response to the Successive op 
eration of the control buttons for the two ends of 
the route, which, arrangement is particularly 
adapted to the control of large and complicated 
track layouts. 
Another object of my invention is the provision 

of improved means for operating the switches by 
individual levers when desired, together with 
means for indicating such operation by distinc 
tively illuminating corresponding portions of the 
track diagram. 
A further object of my invention is the provi 

Sion of means for Operating a 'call-on' signal or 
the like in response to the operation of only the 
button at the entrance to the route which such 
Signal governs and Without the use of an auxil 
iary button as heretofore used. Other objects, 
purposes and features of my invention will be 
pointed out as the description proceeds. 
My invention is an improvement upon those 

disclosed in the copending applications, Serial 
No. 14,868, for Interlocking control apparatus, 
filed April 5, 1935, by Earl M. Allen and Howard 
A. Thompson, Serial No. 118,609, for Railway 
traffic controlling apparatus, filed December 31, 
1936, by John M. Pelikan, Serial No. 196,435, for 
Railway traffic controlling apparatus, filed March 
17, 1938, by Ronald A. McCann, and Serial No. 
224,165, for Railway traffic controlling apparatus, 
filed August 10, 1938, by Henry S. Young. 

I shall describe tWO forms of apparatus en 
bodying my invention and one modification 
thereof, and shall then point out the novel fea 
tures thereof in claims. 

Referring to the accompanying drawings, Figs. 
1A to 1H, inclusive, taken together illustrate dia 
grammatically the circuits for a route interlock 
ing system embodying the first form of my in 

O 

chosen to illustrate my invention is shown in the 
upper portion of Fig. 1F, and a suitable control 
panel containing a track diagram constituting a 
miniature representation of this track layout is 
shown in the upper portion of Fig. 1G. Figs. 2A 
to 2E, together with Figs. 1F, 1G and 1H, illus 
trate the circuits and apparatus for the second 
form of my invention. 

Fig. 3 illustrates an auxiliary System of signal 
control which may be used with either form of 
my invention by Superimposing these circuits 
upon those of Fig. 1D or Fig. 2D. 
Considering the drawings for the first form of 

my invention in detail, Figs. 1A and 1B show the 
primary route selecting circuits and relays con 
trolled directly by the push buttons P of the con 
trol panel of Fig. 1G. Figs. 1C and 1D show the 
circuits for switch control relays WR and signal 

' control relays HR, respectively, which relays are 

3. 5 

43 

50 

governed by the relays of Figs. 1A and 1B. 
Fig. 1E shows the circuits for a series of white 

lamps for at times illuminating the tracks of the 
operator's track diagram of Fig. 1G. . . 

Fig. 1F shows the track relays TR for the vari 
ous sections of the track layout, a switch indi 
cation relay WP with typical circuits for the re 
peating relays it controls, two types of circuits for 
the approach locking relays AS employed in the 
systern of my invention, and the circuits for sec 
tion locking relays ES and WS. 

Fig. 1G contains the circuits for a series of red 
lamps for at times illuminating the tracks of the 
operator's track diagram shown therein, and also 
shows the circuits for red and green lamps for 
the signal indicators GK located in the push but 
tons P of the diagram. Fig. G also shows, in 
the lower portion of the operator's panel, a series 
of switch levers W by means of which the switch 
es may be operated individually, or optional 
routes may be selected manually. The circuits 
controlled by the levers W are shown in Figs. 1A, 
B, 1C and 1E. - 
Fig. 1H shows a signal circuit network for en 

ergizing the mechanism G for the signals. and 
also shows the signal indication relays RGP. 

FigS. 2A to 2E, inclusive, illustrate modifica 
tions of the corresponding views of Figs. .1A to. 
1E, respectively, as employed in the second form 
of my invention, both forms employing the same 
drawings Figs. 1F, 1G and 1H, as already men 
tioned. 

Fig. 3 shows an auxiliary control system in 
which the buttons P may be used to control the 
Signals individually, without operating the route 

vention. A plan of the track layout which I have 55 selecting apparatus, when a route has been estab 

  



2 
lished by the operation of the individual switch. 
leverS W. 

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

In order to simplify the description, I shall 
first explain the functions of the several parts of 
the first form of my apparatus, and shall then 
describe its operation in detail, after which I 
shall point out the distinguishing features of the 
second form and shall describe the operation of 
the auxiliary apparatus of Fig. 3. 

Referring first to Fig. 1F, it will be seen that 
the track plan as shown represents tWO parallel 
main tracks interconnected by crossOvers , 5 
and 7, the lower track being connected to a siding 
by a single SWitch 3, For simplicity each pair 
of track rails is represented by a single line in the 
plan. While a specific track layout is disclosed, 
it is to be understood that the apparatus is 
adapted to control any track layout encountered 
in practice, including 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 drawing, 
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 4T, 3T and TT. 
It is to be understood that each track section is 
provided With the usual closed track circuit in 
cluding a track battery B and a normally ener 
gized track relay, each track relay being identi 
fied by the reference TR, with a numerical pre 
fix identifying the track section to which it cor 
responds, as illustrated, for example, by the re 
lay TTR for Section T. Each detector Section 
track relay Such as relay TTR controls a slow 
pick-up, slow-release repeating relay, such as re 
lay TTP, having a circuit extending from one 
terminal B of a Suitable local source of current 
over the front contact of the track relay, through 
the Winding of the repeating relay to the other 
terminal C of the same source. 
Each track Switch of the layout is actuated by 

a power-operated Switch machine SM, as illus 
trated for switches 7A and 7B, which may be 
understood to be of the type shown in the Zabel 
Patents Nos. 1,293,290 and 1,413,820. 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 for relay 
TWR by dotted line connections in the drawing, 
and it is to be understood that each switch or 
pair of switches Will be operated to normal, 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 in the manner illustrated in Fig. 2C, 
as hereinafter pointed out. 

Each SWitch machine is provided with the USLla 
switch circuit Controller as disclosed in the Zabel 
patents hereinbefore referred to, for controlling 
a polarized switch indication relay such as the 
relay TWP. For an understanding of the pres 
ent invention it will suffice to point out that when 
both Switch machines A-SM and TB-SM of 
the crossover 7 are locked normal or reverse, the 
corresponding relay TWP will be energized and 
its polar contacts closed to the left or right, re 
spectively. It is also to be understood that relays 

IO 
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2,301,297 
similarly controlled by the switch machines for 
the crossovers and 5 and the Single SWitch 3. 
Each Switch indication relay WP controls a 

pair of Switch correspondence relays such as the 
relays TNWC and TRWC, each of which is ener 
gized only when the polarized relay WP is ener 
gized in a position corresponding to that of the 
associated Switch control relay WR. 

Signals 4A and A are high Speed signals gov 
erning main line train movements and each is 
provided with a distant signal f3 or 24. Each of 
the signals 2, 4C, 6, 8, 10C and 2 is a slow speed 
signal, while signals 4C and C also serve as 
"call-on' signals to admit a train to an occu 
pied block, being controlled for this purpose by 
the manually governed call-on stick relays 4COS 
and OCOS shown in Figs. 1A and 1B, respec 
tively. 
The signals may be of any desired type, but 

as herein illustrated, it is to be understood that 
they are of the Well-known searchlight type hav 
ing a mechanism. G of the fornin disclosed in the 
E. J. Blake Reissue Patent No. 14,940, of August 
31, 1920, which mechanisms are controlled in the 
manner shown in Fig. 1H. Each signal is pro 
Vided with the usual back lock or signal indica 
tion relay RGP, as shown, which relay is ener 
gized only when the corresponding signal indi 
cates stop. Each relay RGP controls an ap 
proach locking relay AS of corresponding num 

... ber such as the relay 4AS or 2AS of Fig. F, and 

3 5 

40 
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CO 
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also controls the lamps of the associated signal 
indicator GK of Fig. 1G, 

Each slow speed signal is arranged to indicate 
either clear or stop. A “distant' relay DR, con 
trolled by the next signal in advance, controls 
the polarity of the current supplied to the mech 
anism G for each high speed signal 4A or A to 
provide a third, or caution indication. The cir 
cuits for relays D are omitted since they form no 
part of the present invention and suitable cir 
cuits are well known. 
The manual control of the signal mechanisms 

G by the route buttons is effected by means of 
the signal control relays HR, shown in Fig. 1.D. 
Each signal control relay HR and the back lock 
relay for the signal it controls governs the ap 
proach locking relay AS for that signal. For each 
slow Speed signal the locking relay is controlled 
like relay 2AS in Fig. 1F, which relay is released 
whenever the corresponding control relay 2HR is 
energized to clear signal 2, and is picked up au 
tomatically when signal 2 is put to stop by a 
train entering a route governed by signal 2. 
Relay 2AS may be picked up by putting signal 2 
to Stop manually, in which case its energization 
is delayed for a measured time interval by means 
of a time element relay 2TE in a well known 
manner. Relay 4AS and the similar relay GAS, 
aSSociated. With the high Speed signals, operate in 
a similar manner except that a longer time 
interval is provided by operating the time ele 
ment relay 4TE through a complete cycle by 
the use of an auxiliary stick relay ATES, and 
further, the time delay is nullified in case sig 
nal 4 or 0 is manually put to stop when an ap 
proach ZOne in the rear of the signal is unoc 
cupied. As will be apparent from the drawing, 
this is accomplished in the case of signal 4 by 
means of an approach relay AAR controlled by 
the track relays 2 TR, and 9TR. 
The approach locking relays AS control a group 

of Section locking relays ES and WS, also shown 
in Fig. 1F, one relay ES or WS being provided 

WP, 5WP and 3WP, shown in Figure 1H, are 75 for each direction for each detector section. 

  



2,301,297 
These relays function in such a manner that 
When a signal is cleared, a series of relaySES or 
WS including one for each section of the route 
which the signal governs will be released, these 
relays becoming reenergized successively. When 
the corresponding track sections are vacated. 
The section locking relays ES and WS and the 
detector section track relays TR control the 
switch locking relays LS of Fig. 1C, which relayS 
in turn govern the circuits for the Switch con 
trol relays WR in such a manner that When a 
signal control relay HR becomes energized to 
clear the signal for a route, the circuit for the 
control relay WR for each switch of the route 
is opened to electrically lock the Switch in the 
position it then occupies, as required for the 
route. As will be hereinafter explained in de 
tail, the switch locking relays LS also control 
the circuits of the signal mechanisms G of Fig. 
1H in such a manner that the clearing of a Sig 
nal in response to the operation of its control 
relay HR is made dependent upon the locking 
of each switch of the corresponding route, while 
the relays AS also control the signal circuits 
to provide time and approach locking for Oppos 
ing signals. 
One feature of my invention resides in an ar 

rangement of the control apparatus whereby the 
relays are segregated in two groups in Order 
to simplify and to reduce the cost of construc 
tion. One group comprises all of those relayS SO 
far described, which relays have to do With the 
safety of train operation and it is to be under 
stood that these relays are of the standard, type 
generally employed in the railway signaling art. 
The second group of relays includes those Which 
are used only for communication purposes such as 
the relays of Figs. A and 1B which govern the 
selection of routes in response to push button 
operation, and the indication relays which con 
trol the lamps of the operator's control panel. 
These relays are preferably Small quick acting 
relays of a type such as that shown in my Pat 
ent No. 1815,947, granted July 28, 1931, for Elec 
trical relays, and are preferably mounted in a 
compact array in the control cabinet at the 
rear of the operator's panel. 

Referring now to Fig. 1G, it will be seen that 
the track diagram is composed of a plurality of 
linear units or elements each comprising an in 
dicator bearing the reference K with identifying 
prefix. Each of these indicators is preferably 
arranged as disclosed in the Pelikan application 
hereinbefore referred to, comprising a strip of 
translucent material arranged to be illuminated 
by one or the other of a pair of lamps mounted 
in an enclosure at the rear of the strip. Each 
pair of lamps includes a white lamp, the circuit 
for Which as already mentioned is ShoWin in Fig. 
1E, and a red lamp, as shown at the right in 
Fig. 1G. The approach indicators 4AK and OAK 
employ red lamps Only. . 
A push button P for operating circuit control 

Iers as shown in Figs., 1A and 1B and containing 
a centrally located signal indicator GK is located 
at the point corresponding to the location of 
each signal on the track diagram. These but 
tons are preferably of the type disclosed in a 
pending application, Serial No. 123,014, filed 
January 29, 1937, for Circuit controllers, by W. E. 
Smith, but for an understanding of the present 
invention it will suffice to point out that each 
button P is biased to a mid-stroke position and 
has one or more normally open contacts. Such 
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which contacts, become closed when the button 
is pushed, and also a normally closed contact 
which opens when the button is pulled. The lens 
or bull's eye of the indicator GK in the center of 
the button is arranged like the track indicators 
to be illuminated by one or the other of a pair 
of lamps mounted in an enclosure at the rear. 
In normal operation, all the track switches are 

controlled as required to establish the different 
routes and the signals for the established routes 
are cleared solely by the operations of the but 
tons P for the ends of the routes, the traffic di 
rection which is established being dependent 
upon the relative order in which the buttons at 
the two ends of a route are operated. In Systems 
of this character, however, it is desirable at times 
to operate the switches individually and for this 
purpose the control panel is provided with an 
auxiliary switch lever W for each Switch or Cross 
over, as shown. These levers are preferably of 
the type shown in my Patent No. 1,887,273, issued 
November 8, 1932, for Circuit controllers. Each 
lever W normally occupies a central position 
from which it may be moved to left or right to 
operate the corresponding switch control relay 
WR of Fig. 1C to its normal or reverse position, 
but the circuits are so arranged that such opera 
tion is effective only if the lever is moved. When 
conditions are proper for operating the SWitch as 
manifested by the energization of the correspond 
ing switch locking relay. LS. Each lever W con 
trols the white lamps of Fig. E, for the portions 
of the track diagram comprising the representa 
tion of the switch or crossover it controls, in such 
a manner as to indicate the actual position of 
the track Switch. Whenever the lever is moved 
from its center position. 
The indication relays for governing the lamps 

of the control panel, include a switch indication 
relay for each position of each switch or croSS 
over, such as the relays TNWK and TRWK of 
Fig. 1F, which relays, as will be clear from the 
drawing are repeaters of the correspondence re 
lays NWC and 7RWC, respectively, and also in 
clude an indication relay. SP for each track Sec 
tion of the layout. The relay SP for each sec 
tion is controlled by the section locking relayS 
ES and WS for the same section, as shown in 
Fig. 1F. The route selecting apparatus con 
trolled directly by the buttons P includes a set of 
route selector relays for each direction, each set 
including a relay for each Switch section of a 
route. Each route selector relay has a directional 
designation E or W following a designation of 
the number and position of the track Switch with 
which it is associated. Thus, for example, there 
are three route selector relays ANW, RW and 
BNW associated with crossover and two relays 
3NW and 3RW associated with Switch 3 for the 
direction right to left. Each route Selector relay 
at the entrance to a route serves also as an en 
trance stick relay and such relays may be identi 
fied by the Suffix S following the route designa 
tion. Thus associated with crossover f for the 
direction from left to right, the route selector 
relay ANES is controlled by button 2P and re 
layS RES and BNES are controlled by button 
4P. In addition, an exit stick relay XS is pro 
vided for each route exit. 
In the first form of my apparatus the initial 

operation of any route button causes the ener 
gization of a preliminary route selector for each 
available route for which the Operated button 
marks the entrance end, each preliminary route 

as are shown for buttons 2P and 4P in Fig. 1A, 7 selector comprising a series of tandem-connect 

  



4. 
ed relays which includes the entrance stick re 
lay for the entrance section and a relay for the 
corresponding direction for each remaining sec 
tion of the route, such as the relays BNES, 3NE, 
5BNE and FBNE for route 4-2, for example. 
These relays are interlocked to prevent the en 

ergization of similar relays for conflicting routes 
having different entrance ends, and each is ar 
ranged. So that it will not become energized when 
the corresponding switch is locked in a position 
which is not in accordance with the route with 
which the relay is identified. The energization 
of the last relay of each series lights the white 
lamp for the indicator for the exit end of the 
corresponding route to indicate the available exit 
points on the track diagram, and also marks 
the button for that end as an exit button, ren 
dering the preliminary selectors it controls non 
responsive. 
The subsequent operation of any button mark 

ing the exit end of a route causes the energiza 
tion of a final route selector for that route only, 
each final selector comprising a series of tandem 
connected relays which includes the exit stick re 
lay controlled by the exit, button and the route Se 
lector for the other direction for each remaining 
section, such as the relays f2XS, TBNW, 5BNW, 
3NW and BNW for route 4-2, for example. 
The energization of the final selector for the Se 
lected route releases the energized preliminary 
selectors for the other routes having the same 
entrance end, the relays remaining energized 
comprising one for each direction for each Sec 
tion of the Selected route. The pair of energized 
relays for each section such as the relays 3NE 
and 3NW for switch 3 control the corresponding 
switch or switches as required for the route by 
energizing the relays WR of Fig. 1C, and also 
control the lighting of the corresponding por 
tion of the track diagram. 
When a route is fully established by the oper 

ation of the track switches, a representation of 
the complete route is displayed as a continuous 
illuminated strip on the track diagram, the 
switches are locked electrically by the operation 
of a signal control relay HR, Fig. 1D, and the sig 
nal at the entrance end of the route then clears 
automatically. 
I shall now describe the operation of the first 

form of my apparatus under different assumed 
conditions, tracing the circuits in detail. I shall 
first assume that the apparatus is in the normal 
condition as shown in the drawings, and that the 
operator desires to clear signal 4A to pass an 
approaching train over route 4-2. When the 
train enters section 2 iT, Fig. 1F, the release of 
track relay 2TR opens contact 9 and deener 
gizes the approach relay 4AR, which relay re 
leases and closes back contact , Fig. 1G, to close 
the circuit, for the red lamp of the approach in 
dicator 4AK, this portion of the track diagram 
of Fig. 1C being thereby illuminated to inform 
the operator of the approach of the train. 

Normalily, all the track and signal indication 
lamps are dark, and each button P is free to 
be operated to establish the entrance to a route. 
To set up route 4-2, the operator will first 

press button 4 P momentarily. This causes the 
energization of the two route selector relays 
ARES and BNES for the diverging routes 4-8 
(Gr 4-i 3) and 4-2. The circuit for relay 
SRES may be traced in Fig. 1A from one ter 
minal B of a suitable source of current, contact 
3 of track relay 4TR, contact 4 of button 4P, 
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back contact 5 of relay RW, relay RES, back 75 
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contact f6 of relay 5BNW, middle contact 7 
of switch lever W, back contacts 18, 20, 22 and 
23 of relays BNW, 2XS, ANES and RWK, 
front contact 25 of relay LS to the other ter 
minal C of the same source. The Circuit for 
relay BNES extends from terminal B over con 
tact 3 of relay 4TR, contact 26 of button 4P, 
back contact 21 of relay BNW, relay (BNES, 
back contacts 23 and 29 of relays RW and 4XS, 
front contact 30 of relay NWK to terminal C. 
Relays RES and BNES upon becoming ener 
gized complete stick circuits over their contacts 
3 and 32 extending to terminal B at contact 
3 over the normally closed "pull' contact 33 of 

button 4P. 
The operation of either of these relays lights 

the red lamp for indicator 4GK to mark button 
4P as an operated entrance button by closing a 
circuit in Fig. 1G from terminal B, back con 
tact 34 of relay 4COS, front contact 35 of relay 
firGP, contact 36 of relay RES or contact 37 
of relay BNES, through the red lamp of indi 
cator 4GK to terminal C. 

Relay RES upon becoming energized com 
pletes a circuit fron terminal B at its contact 
38, Fig. 1B, over back contacts 39 and 4t of re 
lays 8XS and 5ANES through relay 5ANE, back 
contact 4 of relay 5RW, middle contact 42 of 
lever 5W, front contact 43 of relay 5NWK to 
terminal C. Relay 5ANE picks up and completes 
a circuit from terminal B at back contact 44 of 
relay 5ANWS, contact 45 of relay 5ANE through 
relay ANE, contacts 46 and 47 of relay RWS, 
contact 48 of relay 2XS, contact 49 of lever 
TW, contact 59 of relay 7 NWK to terminal C. 
At the same time, the energization of relay 
BNES completes a circuit from terminal B at 

its contact 5, Fig. 1A, for relay 3NE, which 
circuit extends over back contacts of the con 
flicting relays 6XS and 3RES to terminal C at 
a front contact of relay 3NWK. Relay 3.NE 
picks up and closes its contacts 52 and 53, Fig. 
1B, to connect terminal B to the circuits for 
relays 5BNE and 5RE. The circuit for relay 
5BNE is completed to terminal C at front con 
tact 43 of relay 5NWK and relay 5BNE picks 
up but relay 5RE is prevented from picking up 
because its circuit is now open at back contact 
54 of the conflicting relay 5ANE. Relay 5BNE 
upon picking up connects terminal B at contact 
55 to the circuit for relay TBNE, which circuit 
is completed to terminal C at contact 50 of 
relay 7 NWFX so that relay TBNE picks up and 
by Opening contact 56 in the circuit for the 
conflicting relay TRE prevents that relay from 
picking up in response to the energization of 
relay 5ANE. 

It Will be seen therefore that the operation 
of button 4P causes the energization of the pre 
liminary selector for route 4-9 comprising the 
relays RES, 5ANE and TANE, and that for 
route 4-f2 comprising the relays BNES, 3NE, 
5BNE and BNE. The circuits for the conflict 
ing relays 5RE and TRE have been opened, as 
above described, and in addition, the circuit for 
relay ANES which conflicts with relay RES 
has been opened at contact 57 of relay RES, Fig. 
A, and the circuit for relay 3RES which con 

flicts With relay 3.NE has been opened at con 
tact 58 of relay 3NE. 
The energized relays RES, ANE and TBNE, 

by closing contacts 59, 60 and 6 f, respectively, 
in Fig. 1E, cause the white lamps for the exit 
Section indicators K, GK and 2K, respec 
tively, of the track diagram, to be lighted to 
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thereby indicate the available exits for the 
routes governed by signal 4. This informs the 
operator that each of the buttons 8P, OP and 
2P has been marked as an exit button and now 

controls an exit relay instead of an entrance 
relay. Button 8P normally controls an entrance 
stick relay 5ANES over its contact 62, Fig. 1B, 
but this circuit is now open at contact 63 of 
relay 5ANE, and a circuit for the exit relay 8XR 
has been prepared from terminal B at contact 
38 of relay RES over contact 64 of button 8P, 
contact 65 of relay 8XS, relay 8XR, contact 66 of 
relay 5ANW to terminal. C. The operation of 
contacts 6i and 68 of relays 7ANE and 1BNE 
places the exit stick relays (XS and 2XS under 
the control of buttons OP and 2P, respectively, 
in place of relays ANWS and TBNWS. Relay 
TRWS has been rendered nonresponsive to the 
operation of button 2P by the opening of con 
tact 55 of relay TBNE. 
The operator now completes the selection of 

the desired route by momentarily operating the 
corresponding exit outton. Since route 4-2 is 
to be selected, he will operate button 2P, com 
pleting the circuit for relay 2XS from terminal 
B, contact 59 of relay ATR, contact 70 of but 
ton 2P, front contact 68 of relay 7BNE, back 
contacts 7 and 72 of relays RWS and BNWS, 
relay 2XS to terminal C. Relay 2XS picks up 
and completes a stick circuit over its contact 73 
and back contact 4 of relay TRE, which extends 
to terminal B at contact 55 of relay 5BNE. 

Relay i2XS upon becoming energized causes 
the successive energization of relays 5BNW, 3NW 
and BNW, these relays together with relay 2XS 
comprising the final selector for route 4-2. 
The circuits for these relays are generally similar 
to the selector circuits previously traced, the cir 
cuit for relay 5BNW including front contacts 75 
and 76 of relays 2XS and BNE, and the circuits 
for relays 3NW and BNW including front con 
tacts and 79, Fig. 1A, of relays 5BNW and 
3NW, respectively. Relay 5BNW also closes con 
tact 78 in the circuit for relay 3RW but that re 
lay does not pick up because its circuit includes 
contact 53 of relay 3NE which is now open. 

Relay BNW upon becoming energized opens 
contact 8 in the circuit for relay RES and 
since contact 80 of relay BNES bridging con 
tact 8 is also open, relay RES releases and Con 
sequently relays 5ANE and TANE release, ex 
tinguishing the white lamps for indicators K 
and OK and reconditioning buttons 8P and CP 
and also 2P as entrance buttons, so that these 
buttons may now be operated to establish a 
parallel route 4-8 or 4- ). Button 6P, which 
controls a conflicting route, remains nonopera 
tive. Relay BNW by closing contact 8, Fig. 1E, 
lights the white lamp for indicator 4K to mark 
the completion of the route selection. The Se 
lector relays for route 4-2 are now electrically 
isolated from the relays for all conflicting 
routes. 

Since it has been a SSumed that all SWitches 
are normal, no switch operation is required in 
the present case and the white lamps for each 
of the switch sections TBNK, 5BNK, 3NK and 
ABNK of Fig. Ebecome lighted as Soon as the se 
lection of the corresponding route portion is com 
pleted, that is, upon the closing of contacts 82, 84, 
8s and 88, Fig. 1G, of relays 2XS, 5BNW, 3NW 
and BNW, respectively, since contacts 83, 85, 81 
and 89 of relays BNE, 5BNE, 3NE and BNES 
are also closed. 
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completes a circuit in Fig. 1D to energize the 
Signal control relay 4 HR, which circuit may be 
traced from terminal B over back contacts 90 
and 9 of relays 7BNWS and TRWS, front con 
tacts 92, 93 and 94 of relays BNE, TNWK and 
5NWK, front contacts 95, 96, 97 and 98 of relays 
3NWK, NWK, iBNW and (BNES, relay 4HR to 
terminal C. 
My apparatus is So arranged that the clearing 

of a signal in response to the operation of its 
control relay is made dependent upon the lock 
ing of each SWitch of the route which such sig 
nal governs, as described in the Allen and 
Thompson application hereinbefore referred to. 
The initial result of the operation of relay 4HR is 
to Open back contact 99, Fig. 1F, in the circuit for 
relay 4AS, which relay therefore releases and 
opens its contact 00 to release the section lock 
ing relay 4ES. Relay 4ES in turn opens contact 
of to release relay 3ES. Relay 3ES upon re 

leasing, opens contacts 62 and 103 in the cir 
cuits for relays 5ES and 7ES, releasing relay 
TES. Relay 5ES, which is associated with a sec 
tion 5i not included in route 4-2, is not re 
leased because contact fü2 is bridged by the 
closed contact G4 of relay 5NCR. Relay 4AS, by 
closing back contact f65, Fig. 1H, prepares a cir 
cuit over contacts 106 and 37 of relay 4 HR, for 
the Signal mechanism 4AG. 

Relays 4ES, 3ES and 7ES, by closing their re 
Spective back contacts G8, 69 and fo, Fig. 1F, 
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cause the energization of the corresponding in 
dication relays 4SP, 3SP and iSP, and these re 
lays close contacts in the circuits of Fig. 1E for 
each of the White lamps for the tracks indica 
tors for route 4-f2. It follows that indicators 
BK, 3K and TK now become lighted in response 
to the closing of contacts if i, if 2 and 3 of the 
SP relays, to complete the strip lighting for the 
route; that is, a substantially continuous white 
line corresponding to route 4-2 is now dis 
played on the track diagram to indicate that the 
route is fully established. 
At the same time, contacts 4 and if 5, Fig. 

1C, of relays 4ES and TES open to release the 
Switch locking relays LS and TLS, respectively, 
and relay 3ES opens its contacts 6 and 7 to 
release relays 3LS and 5LS, thereby electrically 
locking the Switches by opening the circuit for 

50. each of the polar stick relays WR. The closing of the back contacts of the LS relays completes 
the Signal circuit, which may be traced in Fig. 
1H from terminal B, contact 8 of relay 2AS, 
contact 9 of relay 7 NCR, back contacts 20 and 
2 of relays 7 LS and 5LS, contact 22 of relay 
5NCR, back contact 23 of relay 3LS, contact 24 
of relay 3NCR, back contact 25 of relay LS, 
contact 26 of relay NCR, back contact 05 of 
relay 4AS, contact 06 of relay 4HR, normal po 
lar contacts 27, 28, 29 and 33, relays WP, 
3WP, 5WP and TWP, contacts 3i, 32 and 33 
of the track relays TTR, 3TR and 4TR, thence 
over the pole-changer contacts 34 and 35 of 
the line relay 4DR through the winding of mech 
anism 4AG to terminal C at contact CT of re 
lay 4H.R. 

Signal 4A now clears and relay 4RGP releases 
in response to the opening of back contact 36 
of mechanism 4AG, and at its contact 35, Fig. G., 
relay 4RGP controls the circuits for indicator 
4GK to cause the indication displayed by the lens 
in button 4P to change from red to green. 

If now the approaching train enters the first 
detector section 4T of the route, relay 4TR will 

Relay IBNW upon becoming energized also 75 release and by opening contact 3, Fig. 1A, will 

  



cause relay BNES and consequently all the route 
selector relays for route 4-2 to release, and 
relay BNES will release relay 4H.R. Mechanism 
AAG releases in response to the opening of con 
tact 33 of relay 4TR, and its circuit is also 
opened at contacts 96 and 8 of relay 4H.R. 
Relay 4RGP now picks up, and by opening its 
back contact 35, causes indicator 4GK to become 
dark. Relay. ARGP also completes a pick-up 
circuit for relay 4AS Which may be traced in 
Fig. 1F from terminal B, back contact 37 of 
mechanism 9G for the distant signal 19, con 
tacts 99 and 33 of relays 4HR, and 4RGP, back 
contact 39 of the slow acting repeater 4EP of 
the track relay for Section 4T through relay 
AAS to terminal C. Relay 4AS therefore picks 
up and completes its stick circuit at contact 40. 
Relay 4AS also closes contact 09, Fig. 1F, in 
the circuit for relay AES, which relay however, 
does not pick up until section -4T is vacated to 
close contact 3 of relay 4TR. It follows there 
fore that relays 4SP, 3SP and SP are held en 
ergized by relay 4TR as long as section 4T is 
occupied. Relay ATP by opening its front con 
tact 42, Fig. 1E, extinguishes the white lamps 
for the indicators 4K, fBNK and B K and by 
closing its back contact 43, Fig. 1G, lights the 
corresponding red lamps for these indicators as 
long as Section AT remains occupied. 
Since contacts such as 86 and 8 of relays 

3NW and 3.NE in the circuits for the white lamps 
for the indicators for route 4-2 are now 
bridged by contacts of the corresponding SP 
relays such as contact 44 of relay 3SP, it is 
apparent that the white lamps for the unoccu 
pied sections in advance of the train will be main 
tained lighted by the relays SEP until these Sec 
tions become occupied, the indicators for the 
sections becoming red successively in response 
to the release of relays 3TP and TTP, and then 
becoming dark as these relays pick up when the 
train vacates the corresponding sections. Thus 
when section 4T is vacated, relay 4TR picks up 
closing contact 44 to energize relay 4ES, there 
by releasing relay ASP, which is quick acting, and 
opening contacts such as in the circuits for 
the white lamps for the indicators for section 
4T, before the slow acting relay 4TP controlled 
by relay 4TR has closed its front contact 42 
in these circuits. Relay 3ES does not pick up 
as long as contact 45 of relay 3TR remains 
open and consequently relays 3SP and TSP are 
held energized by relay 3TR, as long as section 
3T is occupied, and similarly, relay TSP is held 
energized by relay TR as long as section TT is 
OCCupied. 
One advantage of this arrangement is that 

it provides a distinctive “approach locked' indi 
cation of the track SWitches. ASSume, for ex 
ample, that route 4-2 is cancelled manually 
by “pulling' button 4P to open contact 33 in 
the stick circuit for relay BNES momentarily, 
before the train enters the route. This will re 
lease the route selector relays and cause indica 
tor 4GK to become dark, but if the approach 
zone is occupied, relay 4AR will be in its released 
position and the reenergization of relay 4AS will 
be delayed until the time element measured by 
relays ATE and 4TES is completed. Conse 
quently, the relays SP will remain energized 
and the white lights for the locked route will 
not be extinguished until the time element is 
completed, this indication being distinctive be 
cause the indicators GK for both ends of the 
route are dark. It is also evident that if the 
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section locking relay ES or WS for any section 
fails to pick up after a train passes through the 
section, the white lamps for the section will 
become lighted as Soon as the Section is vacated 
to indicate that condition. It follows that the 
normally dark condition of the panel indicates 
that these relays are properly energized. 

I shall next aSSuine that with the apparatus in 
the normal condition as shown that buttons 4P 
and 2P are operated in the reverse order, but 
ton 2P being operated first so as to set up route 
f2-4 for a train movement from right to left. 
In response to the operation of the entrance 

button f2P, Fig. 18, a circuit is closed over its 
Contact 3 and back contact 68 of relay TBNE 
to pick up relay 7BNWS, and another circuit is 
Closed over its contact f46 and back contact 47 
of relay TRE to pickup relay 7 RWS, and these 
relays complete stick circuits at contacts 48 
and 49 extending to terminal B over the closed 
contact 59 of button 2P and contact 69 of 
relay TTR. 

Relay 7BNWS, by closing contact 5, picks 
up relay 5BNW and at the same time relay 
RWS closes contacts 52 and 53 to pick up 

relays 5ANW and 5RW. The circuit for relay 
5ANW includes back contact 54 of relay 5ANE 
and is Completed to terminal C at contact 43 
of relay 5NWK while that for relay 5RW ex 
tends to terminal C at contact f 55 of relay 5LS, 
and While both relays are energized momentarily 
Only relay 5ANW will remain energized, the cir 
cuit for relay 5RW being opened at back contact 
153 of relay 5BNW. Relay 5RW has a corre 
Sponding back contact 4 in the circuit for relay. 
5BNW, but if this contact opens momentarily, 
it is without effect because contact 4 is now 
bridged by the closed back contact ST of relay 
5R.E. 
Relay 5BNW by closing contacts 77 and 78, 

Fig. 1A, picks up relays 3NW and 3RW, and relay 
5ANW by closing contacts 58 and 59, picks up 
relays ANW and RW. 
Relay 3NW energizes relay (BNW over the 

circuit which extends from terminal B at con 
tact 79 of relay 3NW through relay 3BNW, con 
tacts f6) and 29 of relays 5BNW and 4XS, con 
tact 3 of relay NWK to terminal C. Relay 
BNW picks up and by opening its contact 6, 

bridging contact 6 of relay 5BNW which is now 
open, releases relay RW. 
Three preliminary route selectors are now en 

ergized; one for route f2-2 comprising relays 
TRWS, 5ANW and ANW, one for route 2-4 
comprising relays TBNWS, 5BNW, 3NW and 
fBNW, and one for route 2-6 comprising re 
lays TBNWS, 5BNW and 3RW, the white lamps 
of the corresponding exit indicators 2K, 4K and 
6K being lighted by the closing of contacts 62, 
84 and 227 of relays ANW, EBNW and 3RW. 
The conflicting route buttons 8P and OP have 

been rendered nonoperative by the opening of 
contacts 66 and 64 of relay 5ANW and by the 
opening of contact 45 of relay TRWS, respec 
tively. 

Buttons 2P, 4P and EP have been conditioned 
as exit buttons and now control their respective 
exit relays 2XS, 4XS and 6XS. Since route 2-4 
is to be selected, the operator now operates but 
ton 4P completing the circuit for relays 4XS from 
terminal B. at contact 3 of relay, 4TR, contact 
26 of button 4P, front contact 27 of relay. IBNW, 
back contactS 65 and 66 of relays RES, and 
BNES, relay 4XS to terminal C, and relay 4XS. 

picks up completing a stick circuit at its contact 
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63 extending to terminal B at contact 9 of 

relay 3NW. 
Relay 4XS upon picking up, closes itS Con 

tacts (67 and 68 and energizes the final se 
lector for route 2-4. Contact 6, Fig. 1B, is 
in series with the open back contact 69 of relay 
BNW and is therefore ineffective, but contact 
168, Fig. 1A, which is in series with the front 
contact of relay BNW completes the cir 
cuit for relay 3.NE which picks up and closes con 
tacts 52 and 53. Contact 53 is not effective to 
pick up relay 5RE because the circuit is now open 
at contact 56 of relay 5BNW, but relay 5BNE 
picks up in response to the closing of contact 52 
and in turn closes its contact 55 to pick up re 
lay BNE, and the latter relay by closing its con 
tact 6 lights the entrance indicator. 2K, there 
by completing the selection for route f2-. 
When relay 3NE picked up it released relay 

3RW by opening its back contact 58, and When 
relay BNE picked up it opened the circuit for 
relay RWS at contact 56, thereby releasing re 
lays TRWS, 5ANW and ANW and extinguishing 
the white lights for Sections 6K and 2K. The re 
maining operations are Similar to those already 
described, except that relay 2HR will become 
energized in place of relay 4H.R. and Signal 2 
will clear in place of signal 4A. 

Returning now to a consideration of route 
4-2, I shall assume that the operator desires 
to clear the call-on signal AC to admit a Second 
train to section 4T while that section is occupied 
by a first train moving from left to right. A 
connection to terminal B for picking up relay 
BNES becomes available at back contact f of 

relay 4TP shortly after relay 4TR releases, and 
it follows that the route may be set up again by 
operating buttons P and 2P as previously de 
scribed. Relay 4HR will pick up, but mechanism 
4AG Will remain deemergized because its circuit 
is open at contact 33 of relay ATR and indica 
tor AGK will continue to display a red light 
after the exit button 2P is operated. 
To clear signal AC for route 4-2, the opera 

tor will again press button &P after he has picked 
up relay 4 HR as above described, the operation 
of button 4P in this case completing a pick-up 
circuit for relay 4COS from terminal B, Contact 
7 of relay iTP, contact 26 of button AP, front 

contact 27 of relay BNW, back contact 65 of 
relay IRES, front contact f 66 of relay (BNES, 
contacts 2 and 73 of relays 4RGP and 4 HR, 
relay 4COS to terminal C, and relay 4COS will 
pick up to complete a stick circuit over contact 
73 and its own contact 74 which extends to 

terminal B over contact 3 of relay 4TR or con 
tact 7 of relay 4TP. 

Relay 4COS completes a circuit in Fig. 1H for 
mechanism 4CG which is a branch of the cir 
cuit for mechanism 4AG already described ex 
tending from terminal B at contact f 8 of re 
lay 2AS to contact 3 of relay 4HR and thence 
over contact i? 5 of relay 4COS, contact 76 of 
mechanism 4AG, the winding of mechanism 4CG, 
contact 67 of relay 4HR to terminal C. 

Signal 4C now clears, relay 4RGP releasing due 
to the opening of contact 77 of mechanism 4CG. 
When relay 4COS picked up, it caused indica 

tor 4GK to display a distinctive flashing red in 
dication by closing its front contact 34, Fig. 1G, 
which is connected to terminal B Over contact 
78 of a continuously operating flasher relay CD. 
When signal AC clears, indicator 4GK will dis 
play a continuous flashing green indication due 
to the closing of back contact 35 of relay 4RGP. 
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Since relay, BNES is now energized over back 
contact of relay 4TP, it will not release if 
the Second train enterS Section AT before the first 
train Vacates that Section. In this case, the 
operator Will cancel the route manually by pull 
ing the button AP to open the Stick circuit for 
relay BNES. 
I shall next aSSurne that With the apparatus 

in the normal Condition, as ShoWn, that the 
Operator presses buttons F and 3? in that, or 
der to establish route 4-8. The result of press 
ing button AP under this condition has already 
been described. When button &P is operated, 
the pick-up circuit in Fig. B already traced for 
relay 8XR Will become closed at contact 63, re 
lay 8XR Will pick up and will prepare a circuit 
for relay 8XS extending from terminal B at 
contact 38 of relay iRES, contact 79 of relay 
8XR, through relays 8XS and 82xR, contact, 66 
of relay 5ANW to terminal C, but relay 8XS does 
not pick up at this time because it is short cir 
cuited by a connection to terminal B at contact 
33 Over contacts 64 and 65. When button 8P is 
released, however, relay 8XS picks up in series 
With relay BXR and maintains both relays en 
ergized. 
Relay 8XS upon picking up closes contacts 83 

and 8, Fig. 1A, in the circuits for relays iANW 
and R.W. The circuit for relay ANW is open 
at contact 5 of relay RES and only relay RW 
picks up, lighting the entrance indicator SK by 
closing its contact 82, Fig. 1E. By opening its 
back contact 28, Fig. 1A, relay RW releases re 
lays BNES, 3NE, 5BNE and BNE, thereby re 
Conditioning buttons 6P and 2P as entrance out 
tons and causing indicator 2K to become dark. 
Relay 8XS, by opening contact 39, releases relays 
5ANE and ANE, reconditioning buttons SP and 
OP as entrance buttons and causing indicator 
CE to become dark. 
In Fig. iC, relay RW completes a circuit from 

terminal B at contact 83 of relay LS through 
the right-hand winding of relay WR, contacts 
84, 85 and 86 of relays LS, RW and RES to 

terminal C. Relay fWR is a stick polar relay 
arranged to remain in its last operated position 
When deenergized and it now reverses, Closing its 
right-hand contacts to operate switches A and 
fB to reverse, at the same time releasing relays 
NWC and NWK, which are controlled in the 
Same manner as the corresponding relays for 
CroSSOver 7 shown in Fig. 1F. Relay NWK by 
closing contact f87, Fig. 1G, completes a circuit 
Over back contact 88 of relay RWK for the red 
lamp for the diagonal indicator R.K. Since the 
White lamps for indicators K and 4K are now 
lighted due to the closing of contacts 59 and 82 
of relayS RES and RW, respectively, a distinc 
tive indication is provided on the track diagram 
indicating that switches fA and B are unlocked 60 

65. 
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fi, 

or in transit. 
It Will also be seen that since the circuit for 

the red lamp RK over back contacts 8 and 88 
is independent of the route control, a distinctive 
indication will be displayed in the event a track 
Switch becomes displaced at any time from its 
proper. normal or reverse position, so that the 
Operator may promptly take the proper action 
to correct the defect. 
When SWitches f complete their movement and 

become locked reverse, relay WP becomes en 
ergized in the reverse direction and relays fRWC 
and RWP pick up. Relay RWE opens the cir 
cuit for the red lamp for indicator RK and at 
contact f89, Fig. 1E, completes a circuit over con 
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tacts 90 and 9 of relays RW and 8XS for the 
white lamp of indicator R.K. Fhe white lamps 
for indicators 4K, RK and K are now lighted, 
indicating that route 5-8 is fully established. 

Relay AHR, now becomes energized over a cir 
cuit in Fig. 1D from terminal B, contacts 92, 93, 
f34 and 95 of relays 8XS, RWK, RW and 
RES, relay 4HR to terminal C. Relay 4HR, 

picks up, releasing relay 4AS by opening contact 
99, and relay AAS releases relay 4ES by opening 
contact 9, but relay 3ES does not release as 
previously described, contact of relay 4ES in 
its circuit being now bridged by the closed contact 
96 of relay RCR. Relay LS is released by the 
opening of contact 4 of relay 4ES but it is the 
only switch locking relay released and upon the 
closing of the back contact 22 of this relay a 
circuit is completed for mechanism 4CG which 
may be traced in Fig. 1H from terminal B at 
contact 98 of relay WS, over contact 99 of 
relay 4 HR, back contacts 20, 20 and 202 of re 
lays NCR, 2HR, and LS, contact 203 of relay 
RCR, back contact 05 of relay 4AS, contact 06 

of relay 4 HR, reverse contact 27 of relay WP, 
contact 76 of mechanism 4AG, the winding of 
mechanism ACG, contact 07 of relay 4HR to ter 
minal C. Signal 4C will therefore clear and in 
dicator 4GK will change from red to green as in 
the case previously described. 

It Will be noted that the circuit just traced is 
connected to terminal B Over contact 98 of relay 
5WS. This relay is controlled by relay 3AS as 
shown in Fig. 1E and contact 98 therefore func 
tions like contact f8 of relay 2AS in the circuit 
for mechanism 4AG to provide time locking of 
opposing signals. 
By referring to Figs. 1E and 1G it will be seen 

that when the train enters route 4-8, the white 
lamps for indicators AK and RK Will be ex 
tinguished and the red lamps lighted by the oper 
ation of contacts f2 and 204 of relay 4TP, in 
dicator K also becoming red due to the closing 
of contact 205 of relay TP when the train enters 
Section T. Indicator 4K becorines dark when 
the train vacates section 4T but the red lamp for 
indicator RK is maintained lighted over contact 
206 of relay TP until the locking of switches is 
released as the train vacates section T. This 
arrangement has the advantage that it warns the 
Operator that route 4-2, for example, although 
unoccupied, cannot be set up because switch B 
is locked reverse by a train occupying section T. 

I shall next assume that after having set up 
route 4-8 as above described, the operator pushes 
buttons 8P and OP to set up route 8-0. 

Button 8P serves as an entrance button as long 
as relay 5ANE is deenergized, that is, not only 
When no button Such as 4P in the rear has been 
operated, but also following the release of relay 
5ANE after button 8F has been Operated as an 
exit button. In the present case, button 8P is 
operated again after route 4-8 has been set up 
as above described, and the closing of its contact 
62 completes the circuit for relay 5ANES, which 
relay upon picking up closes contact 4 to pick 
up relay 5ANE, and the latter relay closes con 
tacts 45 and 207 to pick up relays 7ANE and TRE. 
The White lanps for the exit indicators K and 
2K become lighted due to the closing of contacts 

-60 and 298 of relays ANE and TRE, marking 
buttons 9P and 2P as exit buttons. 
Button f OP is now operated, completing a cir 

cuit from terminal B at contact 209 of relay 5TR, 
contact 20 of button OP, front contact 67 of 
relay TANE, back contact 2 fl of relay 7ANWS, 75 circuits for relays 
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relay OXS to terminal C. Relay f CXS picks 
up, closing contact 2 2 to complete its stick cir 
cuit extending to terminal B over contacts 44 and 
45 of relays 5ANWS and 5ANE. Relay. GXS at 
contact 213 connects terminal B to a circuit, one 
branch of which extends over front contacts 2 i4 
and 54 of relays TANE and 5ANE through relay 
5ANWS to terminal C at contact 43 of relay 
SNW.K. Another branch of this circuit extends 
over front contact 2 5 of relay ANE through 
relay 5RW, but this branch is Open at contact 54 
of relay 5ANE. Relay 5A NWS picks up and at 
contact 2 6 closes its stick circuit extending to 
terminal B over contacts 2i and 23. Reiay 
0XS opens its back contact 2, thereby releas 

ing relay RE and extinguishing the white lamp 
for indicator 2K. This completes the route se 
lection, and since the remaining operations in 
Wolved in the clearing of signal 8 are similar to 
those previously described, a detailed explanation 
is believed to be unnecessary. 

It has already been explained that when the 
entrance button 4P is operated, both buttons 8P 
and OP become exit buttons. A feature of my 
invention is the provision of “through routing' 
past intermediate signals, the apparatus being so 
arranged that if buttons 4P and P are oper 
ated in that order, the two routes 4-8 and 8 
will become established without operating button 
8P, precisely as if button 8P were operated twice 
in Succession prior to the operation of button BP 
as above described. 
ASSunning that with the apparatus in its nor 

mal condition as shown, that button 4P is oper 
ated. The preliminary selector comprising re 
layS RES, 5ANE and 7ANE will become ener 
gized and if button BP is operated while relay 
ANE is energized, relays XS and 5ANWS will 
become energized as already described. Button 
8P not having been operated, relay 5ANWS upon 
becoming energized completes a pick-up circuit 
for relay 8XR, which may be traced from termi 
nal B, contact 38 of relay RES, contacts 2 8 and 
2 9 of relays 5ANES and 5ANWS, contact 65 of 
relay 8XS, relay 8XR, contact 6 of relay 5ANW 
to terminal C. Relay 8XR, picks up and con 
pletes a pick-up circuit for relay 5ANES from 
terminal B at contact 29 of relay 5TR, contacts 
220 and 22? of relays 5ANWS and 8XR, through 
relay 5ANES to terminal C at contact 43 of relay 
5NW.K. Relay 5ANES picks up, closing its stick 
circuit at contact 222, and by opening contact 
2 i8 causes relay 8XS to pick up in series with 
relay 8XR, and relay 8XS closes contact f8 to 
pick up relay RW, thereby completing the se 
lection of the through route 4-0. 

It will be seen that when a train passes signal 
4C to enter route 4-0, relays RES, 8XR, 8XS 
and RW will be released by the opening of con 
tact 3 of relay 4TR without effect upon the re 
lays 5ANES, etc. for route 8-0, the latter re 
lays being released when the train passes signal 
8, by the Opening of contact 209 of relay 5TR. 

I shall next assume that the apparatus is in the 
normal condition as shown and that buttons IP 
and AP are operated in that order to set up 
route O-4. The operation of button 3P picks 
up relay ANWS over back contact 6 of relay 
TANE and relay 7ANWS closes contacts 223 and 
224 in the circuits for relays 5ANW and 5R.W. 
Relays 5ANW and 5RW pick up, relay 5ANW 
Opening contacts 66 and 64 to render relays 
8XR, 8XS, 5ANES and 5ANWS nonresponsive, 
and closing contacts 58 and 59, Fig. 1A, in the 

ANW and R.W. Relays 
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ANW and RW pick up and light the white 
lamps for the exit indicators 2K and 4K. Re 
lay 5RW closes contacts 225 and 226 in the cir 
cuits for relays 3NW and 3RW. Relays 3NW 
and 3RW pick up, relay 3NW closing contact is 
in the circuit for BNW but this relay does not 
pick up because its circuit is open at contact 23 
of relay RW. Relay 3RW closes contact 227 
lighting the white lamp for the exit indicator SK. 

ASSunning that the exit button AF is now op 
erated, relay 4XS is picked up over front contact 
5 of relay RW, closing contact 67 to pick up 

relay SANE, and relay 5ANE closes contact 45 
to pick up relay 7ANE. When relay AXS picks 
up, the opening of its back contact 29 releases 
relay ANW, since contact 228 of relay RW is 
now open. When relay 5ANE picks up, the open 
ing of its back contact 54 releases relays 5RW 
and consequently relays 3NW and 3RW release. 
This completes the selection for route 2-4. 
It Will be noted that relay 5ANWS is operated 
only when a route for traffic moving from left 
to right is being set up, and that relay 5ANW is 
Operated only when a route from right to left 
is being set up. These relays are interlocked, 
the circuit for each relay including a back con 
tact of the other and serve as directional stick 
relays to properly govern the apparatus asso 
ciated with the intermediate button 8F when 
the traffic direction is determined by the relative 
Order of operation of buttons at other locations. 
An important feature of my invention is the 

provision of means for insuring proper opera 
tion when the track layout provides a plurality 
of alternative routes between the same route 
ends, there being a number of such situations 
in the layout chosen, as is obvious from the draw 
ings. Considering the two routes 4- for ex 
ample, route 4-ft over reverse is chosen as 
the preferred route over the one including 5 
reversed because it frees a parallel route 6-2. 
This choice is effected in a very simple manner 
by merely omitting one of the cross checks for 
the route selector relays which are ordinarily 
provided When no alternatives exist. 
ple, in the case of routes 4-2 and 6-2, it will 
be seen that the corresponding relays 3.NE and 
3RES are fully cross checked, the circuit for each 
relay including a back contact of the other. In 
the case of the alternative routes 4-3 over 5: 
5 normal and 5 reversed, the circuit for relay 
5RE includes back contact 54 of relay 5ANE, but 
there is nothing to prevent the energization of 
relay 3ANE if terminal B is connected to both 
relays at the same time, the back contact 57 of i, 
relay SRE in the circuit for relay SANE being 
bridged by back contact 4 of relay 5RW, conse 
quently only the route 4-e Over 5 normal be 
connes established when both are available. If 
for any reason relay 5ANE is prevented from 
picking up, as would be the case for example, 
if SWitches were locked normal by a train oc 
cupying section it, relays BNES, 3.NE, SERE and 
ANE would pick up in response to the operation 

of the ent:ance button P, but relay RES would 
be prevented fron picking lip because its circuit 
would be open at contact 25 of relay LS, this 
relay occupying its released position when section 
T is occupied. The operation cf the exit, but 
ton GP would then pick up relays GXS, SRW, , 
3NW and BNW to complete the selection for 
the secondary route 4-9 over 5 reversed. 
When relays SRE and 55W are both energized, 
the circuits for relays BNE, SBNW, SANE, 
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4? and 57 of relays 5RE and 5RW so that the 
Secondary route when established is isolated and 
is not interfered with if the preferred route 
Subsequently becomes available. For the Oppo 
site direction similar provisions are included in 
the circuits for relays ARW and BNW, route 
A-4 over reversed being chosen as the pre 
ferred route and route 3-4 over normal as 
the Secondary route. Similar provisions per 
mit the automatic selection at times of the “run 
around' routes - f2 and 2-4 over and 7 
reversed, as will be apparent from the drawings. 
My apparatus is also arranged so that any 

Secondary route may be selected at will by the 
operator by the operation of one or more of the 
individual switch levers W which define such 
route. This is accomplished by including con 
tacts cf the levers W at the proper points in the 
route selector relay circuits. For example, as 
Sume that Switch 7 remains reversed and does: 
not respond to the operation of buttons &P and 
2P to establish route 4-2 over normal. The 
Operator after cancelling the set up by pulling 
button 4P momentarily will reverse lever W to 
agree with the position of the crossover 7 and 
Will then reoperate the entrance button 4°. In 
this case, relays RES, 5ANE and RE Will be-, 
conne energized, and also relays BNES and 3.NE, 
but the circuit for relay. TBNE is open at con 
tact 49 of lever 7W, Fig. 1B, which contact now 
occupies its right-hand position. The opera 
tion of the exit button 2P will then cause re 
lays 2XS, 5RW and RW to pick up, relay RW 
releasing relays BNES and 3.NE, thereby com 
pleting the selection of the “run-around' route 
4-2 over and 7 reversed. Similarly, the sec 
Ondary "run-around' route 4-2 over 5 and 7 
reversed may be selected by reversing both levers 
5W and W, and the secondary route 4-0 or 
8-4 over 5 reversed may be selected by re 

Versing lever 5W or W, respectively. In no case 
however, can a route set up be interfered with by 
an inadvertent movement of a switch lever after 
the route is established. In the case described 
involving lever 7W, for example, it will be ap 
parent that Since contact 229 of relay TRE is 
Open, the circuits for the conflicting route se 
lectors BNE, etc. are held open at back contact 
47 or 48 of relay RWS or 2XS, if lever W is 
moved to close contact 9 after the route is es 
tablished. On the other hand, when a route 
including crossover 1 in its normal position is 
set up, relay ANE or 7BNE will be energized 
to close contact 23 or 23, and in this case the 
opening of contact 49 as the result of an inad 
Vertent movement of lever W to reverse is With 
out effect. Furthermore, relay TWR is nonre 
Sponsive to the Operation of lever W after a 
route is established because relay TS is the 
released. 
The arrangerinents for operating the track 

switches individually will be readily apparent 
from a consideration of Fig. 1C. For example, if 

(.5 
lever W is moved to the left or right while relay 
ELS is energized, a circuit is completed from 
terminal B, contact f83 of relay LS, through 
the left-hand or right-hand winding of relay 
WR, contact 232 or 84 of relay LS Over the 

left-hand or right-hand contact 233 of lever W 
to terminal C, to operate the contacts of relay 
EWR to a position to correspond with that of 
the lever contact. In systems employing indi 
Vidual Switch levers it is desirable to arrange 
the levers so they are ineffective unless oper 

5ANES, SANW and 5ANWS are open at contacts 75, ated while the switch locking is released. This 
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is accomplished in a novel maaner in the pres 
ent system by providing each lever W. With a 
center contact which must be closed in Order to 
effect the energization of the associated locking 
relay LS. Thus relay LS has a pick-up circuit 
which extends from terminal B at contact 
of relay 4ES over front contacts of the locking 
and track relays for sections T and 4T, through 
the winding of relay (LS, contact 233 to terminal 
C, the lever contact 233 being bridged by a 
front contact of relay LS when that relay be 
connes energized. es 

Since switches will remain locked unless W 
is restored to its center position and the operator 
may fail to note an inadvertent displacement of 
a Switch lever from that position, it is desirable 
to indicate such displacement on the track dia 
gram and to also distinctively indicate the oper 
ation of the track Switch when it is operated in 
dividually by the corresponding lever W. This 
is accomplished in a novel manner by providing 
normal and reverse contacts of each lever, Such 
as contacts 224, 225 and 226 of lever W, in the 
circuits for the white lamps for each of the in 
dicating sections for the corresponding Switch, 
as shown for sections ANK, RK and BNK in 
Fig. 1E, for example. It will be apparent that 
Whenever lever W is moved to left or right, the 
white lamps ANK and BNK Will become lighted 
over circuits including contacts 224 and 226 of 
lever W and contacts 22 and 223 of relay 
fNWK, respectively, or lamp RK will become 
lighted over contact 225 of lever fW and contact 
89 of relay RWK, depending upon the actual 

position of the track Switch, irrespective of 
whether lever W occupies its left-hand or right 
hand position. If the SWitch responds to the 
lever operation, the lamp which became lighted 
as a result of the lever movement, becomes dark, 
but then the red lamp for indicator RK becomes 4 
lighted over the circuit of Fig. 1G including back 
contacts 8 and 88 of the Switch indication re 
lays to display the transit indication, and the 
white lamp for the position to which the switch 
is operated becomes lighted when the Switch Con 
pletes its operation. On the other hand, if the 
switch fails to respond to the lever movement be 
cause it is locked or because it already occupies 
the required position, the lamp which became 
lighted as the result of lever movement remains 
lighted. It follows that the normal dark condi 
tion of the indicators is obtained only when lever 
W is in its center position, and that the arrange 
ment indicates individual Switch lever operation 
in a distinctive manner and also gives the oper 
ator full information as to how the switch re 
sponds to such operation. 
The second form of my invention as disclosed 

in Figs. 2A to 2E, inclusive, differs principally 
from the first form in the employment of a dif 
ferent arrangement of route Selector circuit.S. in 
the Second form a pair of route relays NER aid 
RR is provided for each. Single switch and three 
route relays ANR, RR and BNR for each cross 
over. The exit relays XS are not required, ex 
cept for the intermediate signal 8, and the route 
selector relays are employed in only one direction 
at a time. 
To explain the second form of the apparatus, i. 

shall first assume that the apparatus is in the 
normal condition as shown and that the Operator 
desires to clear signal GA. 
To set up route 4-2, the operator will oper 

ate buttons 4P and 2P as previously described. 
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circuits over contacts 3, f4 and 26 to pick up re 
lays fRES and BNES, energizing the preliminary 
Selectors for routes 4-0 and 4-2 and lighting 
the exit lamps precisely as described in coinec 
tion with the first form of the apparatus. 

Likewise, relays 3.NE, SANE and BNE at coin 
tacts 58, 54 and 5S open the circuits for the con 
ficting relays SRES, 5RE and TRE in Figs. 2A and 
2B. 
When the exit button 2P is operated, a circuit 

is closed from terminal B at contact 69 of relay 
TER, Over its contact and front contact 68 

of relay BNE to energize the route relay BNR, 
which relay picks up and closes a stick circuit 
Over its contact 229 extending to terminal B over 
contact 23 of relay BNE, and also closes con 
tact 23, Fig. 2A, to pick up the route relay 3NR, 
over a circuit including contact 232 of relay 3.NE. 
Relay 3NR, upon becoming energized, closes con 
tact 233 to pick up the route relay BNR over a 
circuit including contact 234 of relay BNES. 
Relays BNR, 5BNR, 3NR, and BNR open their 
respective back contacts 235, 236, 237 and 238 in 
the circuits for the corresponding RE and RW 
relays, thereby isolating the route circuits for 
l'oute 4-2. The Cpening of contact 238 of relay 
BNR, releases relay RES and the remaining 

energized route selector relays associated with 
the diverging routes 4-8 and 4-9. 
Assuming the Switches to be already in the 

position required for route 4-2, as shown, the 
operation of the route relays completes a circuit 
for relay HR, which may be traced in Fig. 2D 
from terminal B at back contact 9) of relay 
FBNES and front contacts of the route relay NR 
and the corresponding indication relay NWFS for 
each Switch of the route, thence Over front COn 
tact 93 of relay BNES through relay 4HR to 
terminal C. Relay 4HR becomes energized and 
affects the clearing of signal 4A as eXplained 
in connection with Figs. IF and 1H in the de 
scription of the first form of the apparatus. 
In Figs. 2C and 2E only a portion of the cir 

cuits are shown, these being generally similar to 
the circuits of Figs. 1C and 1E already described, 
differing therefrom only in that each pair of 
route selector relay contacts which is closed in 
Fig. 10 to complete the selection of a route por 
tion, such as contacts 85 and 86 of relays RW 
and RES, is replaced in Fig. 2C by a single route 
relay contact, such as contact 239 of relay RR, 
having the corresponding function. Similarly, 
each pair of contacts such as contacts 83 and 89 
of relays fBNW and BNES for completing the 
circuit for the white lamp of indicator BNK in 
Fig. 1E is replaced in Fig. 2E by a single contact 
such as contact 240 of relay BNR. The Opera 
tion of relays WR by the circuits of Fig. 2C and 
the lighting of the track diagram lamps is ef 
fected in the same manner in the Second form 
of the apparatus as already described. 

I shall next assume that with the apparatus of 
the second form of my invention in the normal 
condition as shown that buttons 2P and AP are 
operated in that order to set up route 2-4. 
Button 2P when operated completes the circuits 
for relays (BNWS and TRWS at contacts 79 and 
35 to energize the preliminary selectors for 
routes 2-2, 2-4 and 2-6 and to light the 
exit indicators 2EK, 4X and 6K, as eXplained in 
the description of the first form of the apparatus. 
When the exit button 4 is operated, a circuit 

is completed at contact 25 over front contact 27 
The operation of button 4P of Fig. 2A completes 75 of relay (BNW to energize relay BNR, which 
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relay picks up and closes its stick circuit at its 
contact 24; extending to terminal B at contact 
242 of relay BNW. Relay. BNR, opens its back 
contact 33 in the circuits for relayS RES and 
RW and closes contact. 243 to complete a cir 

cuit over contact 224 of relay 3NW to energize 
relay 3NR. Relay 3NR, picks up, opening back 
contact 23 in the circuits for relays 3RES, 3RW 
and 3RR, thereby releasing relay 3RW and clos 
ing contact 245, Fig. 2B, to complete a circuit 
over contact 246 of relay 5BNW for relay BNR. 
Relay 5BNR picks up, opening its back contact 
236 in the circuits for relays 5RE, 5RW and 5RR, 
and closing its contact 24 to complete a circuit 
over contact 23 of relay BNWS for relay BNR. 
Relay BNR picks up, opening its back contact 
235 in the circuit for relay iRW to release the 
preliminary selector relays for route 2-2. This 
isolates the circuits for route 2-4 and completes 
the selection. 
I shall next assume that route 4-2 has been 

Set up as above described in connection with the 
Second form of the apparatus, but that signal 
4-A fails to clear due to the route being occu 
pied by a train, and that the operator desires 
to operate the call-on signal 4-C to permit, a 
Second train to enter route - f2. The call-on 
Signal 4-C may be cleared by operating button 
AP aS in the first form of the apparatus. It will 
be clear from Fig. 2A that Single the energization 
of relay BNR completes the selection of route 
4-2, its front contact 249, Fig. 2A, closes at the 
proper time to place relay GCOS under the con 
trol of button EP for the purpose stated. 

I Shail next aSSUEile that the operator desires 
to establish routes A-8 and 8-0. The opera 
tion of button 4P picks up relay RES, closing 
contact 38, Fig. 28, to prepare circuits for relays 
8XR, and 3XS and to pick up relay 5ANE, the 
latter relay opening contact 63 to prevent the 
energization of relay SANES when button 8F 
is Operated. Relay 8XR picks up over the cir 
Cuit including contacts 64; and 65 when button 
8P is pressed and relay 83S becomes energized 
in Series with relay 8XR, when button 8P is re 
leased, as previously described, relay &XS closing 
contact 25, Fig. 2A, to pick up relay RR to 
complete the selection of route 4-8, relay 5ANE 
releasing due to the opening of contact 39 of 
relay 3XS, restoring the circuits for route 8-) 
to normal. 
- ASSunning that utton SP is now operated as an 
entrance buytoia, the closing of contact 62 con 
pieties a circuit for relay SANE which picks up 
again and by closing contact 35 reenergizes re 
lay ANE. The exit button P is now operated, 
a circuit being Completed at its contact 2 over 
front cOntact of relay ANE to energize relay 
7ANR. Relay ANR, picks up, closing its stick 
circuit at COintact 232 and at contact 252 complet 
ing a circuit Oyer front contacts 253 and 25 of 
relayS 5AI38 and SANES to pick up relay 5ANR, 
this coinpleting the selecticn of route 8- ). 
- Through routing is also provided in this form 
of the appalats. If buttons &P and SP are op 
erated in order, button &P not being operated, re 
lay 5ANE Will be energized over contact, 38 of 
relay ARES and back contacts 39 aid 53 of relays 
8XS and SANES and will pick up relay ANE, 
and coSequently relay ANR will become ener 
gized CVer front cointact i. When button SEP is 
Operated as previously described in this case, 
when relay ANR, picks up, the closing of its 
contact 252 completes a circuit over contact, 253 
of relay 5ANE and back contact 253 of relay 
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5ANES to energize an auxiliary relay 8PBR 
which serves like relay 5ANWS in the first form 
of the apparatus to pick up relays 8XR, 8XS and 
SANES. Relay 8XR picks up when contact 255 of 
relay 8PBR, closes, this contact bridging contact 
64 of button P. Relay EANES picks up over 
contact 2 of relay 3PBR When contact 22 of 
relay 8XR, closes and the operation of contact 
254 of relay 5ANES releases relay 8PBR, and also 
completes the circuit for relay 5ANR. The open 
ing of contact 255 when relay 8PBR releases per 
nits relay 2XS to pick up in series with 8XR. It 
is evident therefore that the effect of the opera 
tion of relay 8PBR is the Sarne as if button P 
Were operated twice and that routes 6-8 and 
8-2 are selected in a nainner very similar to 
that described in connection with the first form 
Of the apparats. 

If buttons P and F are operated in the re 
verse order, relays TANWS, BANW, RW, RR, 
ANR and ANR, Will pick up in that order to 

complete the selection of route 2-4 and button 
3P Will be rendered non-operative begause the cir 
cuit for relay 5ANES will be open at contact 64 
of relay 5ANW, in Fig. 2B, and because relays 
iANES and RES Will be prevented from picking 
Up to prepare the pick-up circuit for relay 8XR 
due to the energization of relays RR and RW, 
respectively, in Fig. 2A. m 

It Will be evident from the explanation of the 
individual operation of the track Switches in the 
foregoing description of the first form of the ap 
paratuS that the SWitch levers W constitute an 
auxiliary System of control which may be used to 
establish routes Without operating the route but 
tons or route selecting relays, and after a route 
has been established in this manner and has been 
indicated by the lighting of the track airps for 
the Switch Sections of the control panel, the 
prope" Signal may be cleared by operating the en 
trance and exit buttons for the established route. 
foWever, in order to insure against interruptions 
of Service to the maximum extent, it may be de 
Sirable to provide an auxiliary Systern for clearing 
the Signals Under the conditions ninentioned 
Which is independent of the route buttons so as 
to permit train movements over routes estab 
lished by individual lever operation without op 
erating any of the route selecting apparatus. 

Oile manner in which this result may be at 
tained is illustrated in Fig. 3. This view shows 
an auxiliary circuit network for the signal control 
relayS HR which is so arranged that it may be 
Superimposed either upon the circuits for these 
relays shown in Fig. 1D in the first form, or 
upon those of Fig. 2D in the second form of the 
apparatus. When the modification shown in Fig. 
3 is used, each relay HR is provided, in addi 
tion to its energizing circuit controlled by the 
route Selecting relays, with an auxiliary pick-up 
circuit and a Stick circuit. Each auxiliary pick 
up circuit is controlled by a push button which 
Inay be independent of the corresponding route 
button P, but preferably each Such circuit in 
cludes a, normally open “pull' contact of the as 
Sociated button P and these circuits are arranged 
in a route network corresponding to the track 
layOut and including contacts of the levers W 
as shown in Fig. 3. It is to be understood that 
Wires 276 to 28, inclusive, in Fig. 3 are the Wires 
connecting the relays HR to the route network 
Circuits of Fig. 1D or 2D as indicated by the 
Similarly designations of corresponding wires in 
those views. It will be seen, therefore, that 
When Fig. 3 is used, relay 4HR has connections to 
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the normally open contacts 266 and 267 as shown 
in Fig. 3, in addition to the connections to the 
normally open contacts 95 and 98 of Fig. 1d, and 
that each remaining relay HR is similarly ar 
langed. 
To explain the modification shown in Fig. 3, 

I shall assume that with the track Switches nor 
mal, as shown, the Operator noves lever W to 
the right or reverse control position and evers 
5W and W to the left or normal control posi 
tion to establish route 4- or 0-4. The White 
lamps for indicators SANEX, 5BNK, ANK and 
7BNK of Fig. 16 will become lighted due to the 
closing of the lever contacts 25, 258, 259 and 
26, Fig. 1E, because Switches 5 and already 
occupy the positions required for the route and 
contacts 26 and 2S2 of relay 5NWK and con 
tacts 263 and 264 of relay NWK are closed. The 
movement of lever W by closing right-hand con 
tact, 233 causes relay WR to reverse, releasing 
relays NWC and NWK, relay NWK by clos 
ing its back contact 87, Fig. 1G, lighting the red 
lamp for indicator RK, this indication changing 
to White as soon as switches complete their 
movement to reverse due to the opening of back 
contact 88 and the closing of contact 89, Fig. 
1G. Route 4-0 may then be traced On the dia 
gram by observing the indicators RK, 5 ANK 
and TANK. Although indicators 5BNK and 
7BNK are also lighted, they do not indicate a 
complete route because indicators 3NK and 3RK 
remain dark. 

I shall now assume that the operator pulls 
the entrance button 4P momentarily. This com 
pletes a circuit in Fig. 3 which may be traced 
from terminal B at right-hand contact 265 of 
lever W, the lower contact 266 of button 4P, re 
lay 4HR to terminal C. Relay 4HR picks up and 
upon the release of the button the Stick circuit 
for relay 4 HR is completed from terminal B at 
contact 265 over the upper contact 266 of button 
4P, contact 26 and winding of relay 4HR to ter 
minal C. As previously described, the energiza 
tion of relay 4 HR, causes the release of relayS 
4AS, AES and L.S. Relay 4ES upon releasing 
energizes relays 4SP and SP to complete the 
strip lighting for route 4-8 by lighting the white 
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lamps for indicators 4K and K but the red lamp 
in button 4P is not lighted. A circuit for mech 
anism 4.CG is completed in Fig. 1H as previously 
described to clear signal 4C and relay ARGP re 
leases to light the green lamp for indicator 4GK. 
When the train enters route 4-8, the Oper 

ator will restore lever W to the center position 
which it normally occupies, thereby releasing re 
lay 4 HR and closing the center contact 233, Fig. 
1C, of lever W to permit the release of the switch 
locking. 

In order to establish the portion 8-9 of the 
route and to clear signal 8, the operator Will pull 
button 8P momentarily to pick up relay 8HR over 
the circuit of Fig. 3 extending from terminal B 
at back contact 268 of relay OHR, the upper 
contact 289 of button OP, left-hand contacts 
2 and 27 of levers W and 5W, the lower Con 
tact, 22 of button &P, relay 8HP to terminal 
C. Relay 8HR picks up and upon the release 
of button 8P completes its stick circuit at con 
tact 23, clearing signal 8 and completing the 
strip lighting for route 8-9. Relay 8HR is 
released subsequently upon the restoration of 
levers 5W and TW to their center positions. 

Similarly, the Operator may clear signal C 
to permit a train movement over route (-4 by 
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pulling button 8P momentarily instead of but 
tons P and EP. in this case a circuit is com 
pleted from terminal B at contact. 265 of lever 
FW, the upper contact, 263 of button 4P, back 
contact. 267 of relay 4HR, right-hand contacts 
24 and 25 of lever W, back contact 273 of 
relay 8HR, the upper contact 22 of button 8P, 
left-hand contacts 2 and 20 of levers 5W and 
TW, the lower contact 269 of button 0P, relay 
HR to terminal C, and relay OHR picks up to 

complete its stick circuit at its front contact 268. 
It will be apparent from the foregoing that each 

button P may be used for four or five different pur 
poses without confusion. If a button is pushed 
When the associated indicators are dark, it SerWeS 
as an entrance button, the response of the ap 
paratus to such operation being indicated by the 
steady lighting of the red lamp in the button and 
by the lighting of the exit indicator for each 
available route for which the location of the Op 
erated button is an entrance point. When the 
exit, indicator adjacent to the button has been 
lighted by the operation of a button for the oppo 
site end of a route, the button is marked as the 
exit, button for such route and the response to 
its operation under this condition is indicated by 
the lighting of the remaining track indicators for 
the route as the route becomes established and 
also by the extinguishing of the exit indicators 
for other routes having the same entrance point 
at the opposite end of the track diagram. Each 
button for the entrance to a route having a cail 
on signal is marked as a call-on button after the 
corresponding route has been set up, provided 
the red indication of the button indicator persists 
and its operation as a cail-on button is indicated 
by the display of a flashing indication by the but 
ton indicator. If the button is pulled momen 
tarily after it has been operated as an entrance 
button, the corresponding entrance stick relay 
will be reieased to cancel the route set up, caus 
ing the indicator to becoine dark. Finally, in 
accordance with the modification shown in Fig. 
3, if the button is pulled momentarily after a 
route has been established by individual lever 
operation, it serves as an emergency lever by 
means of Which the Signal for the route may be 
cleared. Without operating tile route selecting re 
lays. Furthermore, the single lens in the button 
provides four distinctive light indications in ad 
dition to its normal dark condition. 

It is obvious that the control and indicating ap 
paratus of the control panel as herein disclosed 
is extremely compact, a feature which is highly 
desirable in apparatus of this character in order 
to enable large and complicated track layouts to 
be more conveniently controlled by a single op 
erator. 

In the foregoing I have explained but a few of 
the many possible operations of the apparatus 
cf my invention, but it is believed that since the 
remaining operations are carried out in a manner 
generally similar to those described, that they 
Will be readily understood Without further ex 
planation. 
Although I have herein shown and described 

but two forms of apparatus embodying my in 
Vention aid One modification thereof, it is un 
derstood that various changes and modifications 
may be made therein within the scope of the 
appended claims Without departing from the 
Spirit and SCCpe of my invention. 

Having thus described my invention, what I 
claim is: 

1. In an interlocking control system, a track 
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layout including parallel tracks interconnected 
by track switches adapted to form different 
traffic routes, entrance and exit buttons for the 
ends of the routes, preliminary and final route 
selecting circuits for each route, Switch indica 
tion and locking relays controlled by traffic con 
ditions in said track layout and having contacts 
for controlling said circuits in accordance with 
the position and locked condition of the track 
Switches in the corresponding routes, a contact 
controlled by each entrance button for energiz 
ing the preliminary circuits for each route hav 
ing its entrance end marked by such button, 
provided each SWitch of Such route is in the re 
quired position or is free to be operated thereto 
as manifested by said Switch indication and lock 
ing relay contacts, a contact controlled by each 
button marking the exit end of a route having 
its preliminary selecting circuits fully energized 
for energizing the final selecting circuits for such 
route, Selecting relays governed by said energized 
preliminary circuits and rendered effective as 
Said circuits become energized to open contacts 
controlling the preliminary selecting circuits for 
Conflicting routes having different entrance 
ends, route relays governed by the energized final 
Selecting circuits and rendered effective as said 
circuits become energized to open contacts con 
trolling the preliminary selecting circuits for con 
ficting routes having different exit ends, and 
means comprising the route relays controlled by 
Said energized final circuits for operating the 
track SWitches as required to establish the corre 
Sponding route. 

2. In an interlocking control system, a track 
layout including parallel tracks interconnected 
by track switches adapted to form different 
traffic routes, a single route button for each 
route end, a preliminary and a final electrore 
Sponsive route Selector for each route, contacts 
controlled by said selectors in circuits for con 
trolling the selectors for conflicting routes, con 
tacts controlled by each route button normally 
effective upon operation of the button to ener 
gize the preliminary selector for each available 
route having its entrance end marked by such 
button, means controlled by each energized pre 
liminary Selector for rendering the contacts con 
trolled by the route button for the exit end of 
the corresponding route effective to control the 
final selector for such route and at the same 
time rendering Such button ineffective to control 
the preliminary selectors for any route having 
its entrance end marked by such button, means 
Controlled by the energized preliminary and final 
Selectors for any route for opening said contacts 
in circuits controlling the Selectors for conflicting 
routes whereby but one preliminary selector and 
but one final selector remain energized in re 
sponse to the operation of the buttons for the 
opposite ends of any route, and means controlled 
by said energized final Selector for operating the 
track Switches as required to establish the cor 
responding route. 

3. In an interlocking control System, a track 
layout including parallel tracks interconnected by 
track Switches adapted to form different traffic 
routes, a single route button for each rCute end, a 
preliminary and a final electroresponsive route 
selector for each route, contacts controlled by Said 
selectors in circuits for controlling the selectors 
for conflicting routes, means controlled by each 
route button normally effective upon operation 
of the button to energize the preliminary selec 

10 

5 

30 

40 

60 

70 

75 

13 " 
tor for each available route having its entrance 
end marked by such button, means controlled by 
the second of any two route buttons to be oper 
ated to mark the opposite ends of a desired route 
and rendered effective upon energization of the 
preliminary Selector controlled by the first Oper 
ated route button to energize Only the final Se 
lector for such route in response to the operation 
of such second button, means controlled by each 
energized preliminary selector for opening Said 
contacts in circuits controlling the Selectors for 
all conflicting routes not having the same en 
trance end, means controlled by Said energized 
final selector for opening said contacts in cir 
cuits controlling the selectors for the remaining 
conflicting routes, and means controlled by Said 
energized final selector for operating the track 
Switches as required to establish said desired 
route. 

4. In an interlocking control system, a track 
layout including parallel tracks interconnected 
by track switches adapted to form different 
traffic routes, a single route button for each route 
end, a preliminary and a final electroresponsive 
route selector for each route, a particular Selector 
relay included in each preliminary Selector which 
becomes energized only when each track SWitch 
of the corresponding route Occupies the position 
required for the route or is free to be operated 
to such position, contacts controlled by Said Se 
lectors in circuits for controlling the selectors 
for conflicting routes, means effective When the 
button for one end only of a route is operated 
to energize the preliminary Selector for each 
available route having one end marked by Such 
button, means effective When the button for the 
opposite end of a route is operated following this 
operation of the button for one end of such route 
to energize the final selector for Such route, pro 
vided said particular selector relay in the pre 
liminary selector for Such route is energized, 
means controlled by the energized selectors for 
opening said contacts in circuits for Selectors 
for conflicting routes, and means controlled by 
said energized final selector for Operating the 
track Switches as required to establish the cor 
responding route. 

5. In an interlocking control system, a track 
layout including parallel tracks interconnected 
by track switches or CrOSSovers adapted to form 
idifferent traffic routes, entrance and exit but 
tons for the ends of the routes, a preliminary 
and a final selector for each route each compris 
ing a series of tanden-connected relays includ 
ing one for each Switch or croSSOver of the route, 
the relays of each series becoming successively 
energized when current is supplied to the first 
relay of such series, a circuit for each Such re 
lay including back contacts of relays included in 
the Selectors for conflicting routes, means Con 
trolled by each entrance button for Supplying 
current to the first relay of the preliminary Se 
lector for each available route having its en 
trance end marked by said button to energize One 
or more series of relays to thereby open said con 
tacts in the circuits for the selectors for conflict 
ing routes having different entrance ends, means 
controlled by the energized preliminary Selector 
relay for the switch or crossover nearest the exit 
end of each such route to condition the button 
marking that end of the route to function as an 
exit button, means responsive to the operation 
of any route button so conditioned for energizing 
the final selector relays for such route thereby 
opening the back contacts of such relays to re 
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lease the energized preliminary selector relays 
for routes having different exit ends, and neans 
controlled by each energized final selector relay 
for operating the aSSociated track Switch or 
Crossover as required to establish the correspond 
ing route. 

6. In an interlocking control System, a track 
layout including parallel tracks interconnected 
by track SWitches and crossovers adapted to form 
different trafic routes, entrance and exit out 
tons for the ends of the routes, a preliminary and 
a final Selector for each route each connprising 
a Series of tandern-Connected relays including 
one for each SWitch or crossover of the route, the 
relays of each series becoming successively ener 
gized When current is supplied to the first relay 
of Such series, a circuit for each Such relay in 
cluding back contacts of relays included in the 
selectors for conflicting routes, means controlled 
by each entrance guitton for supplying current to 
the first relay of the preliminary selector for each 
available route having its entrance end narked 
by said button to energize cine or more series of 
relays to thereby open said contacts in the cir 
cuits for the selectors for conflicting routes hav 
ing different entrance ends, means controlled by 
the energized preliminary selector relay for the 
SWitch or crossover nearest the exit end of each 
such route to condition the button narking that 
end of the route to functicn as an exit button, 
means responsive to the operation of any but 
tOn SO COnditioned for energizing the final Selec 
tor relays for Such route thereby opening the 
back contacts of such relays to release the ener 
gized preliminary Selector relays for routes hav 
ing different exit ends, and a SWitch control cir 
cuit for each SWitch or crossover controlled 
jointly by the energized final selector relay and 
by the preliminary Selector relay for the sane or 
CrOSSCVer for operating that Switch or crossover 
to normal or reverse as required to establish the 
corresponding route. 

7. In an interlockiing control System, a track 
layout including parallel tracks interconnected 
by track switches and crossovers adapted to form 
different traffic routes, locking relays for the 
switches and crossovers which when deenergized 
prevent their operation, indication relays con 
trolled by the Switches and croSSovers to indicate 
their positions, entrance and exit buttons for the 
ends of the routes, a prelininary and a final 
route selector for each route each coin prising a 
series of tandem-connected route relays includ 
ing one for each switch or crossover in the cor 
responding route, a circuit for each route relay 
including back contacts of route relays of selec 
tors for conflicting routes in Seities with cGintacts 
of indication relays closed only when the cor 
responding Switch or circSSCVer is in the position 
required for the route said indication relay con 
tacts being bridged by contacts of the SWitch 
locking relay for the same switch or crossover 
closed Cnly when such locking relay is energized, 
means normally responsive to the operation of 
the button for the entrance end of any desired 
route for successively energizing the preliminary 
Selector Irelays for Such route, provided the route 
is available as manifested by the condition of 
said indication and locking relay contacts, means 
controlled by Said preliminary selector relays 
When ail are energized and responsive to the oper 
ation of the button for the exit end of the Sane 
route for energizing the final selector relays for 
each Switch or CrOSSOVer cit such route, and means 
controlled by each energized final selector relay 
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for. Operating the corresponding track Switch or 
crossover as required to establish the desired 
Oute. 
8. In an interlockiing control Systern, a plu 

rality of trafic routes through a track layout in 
cluding rovable tirack Switches and/or cross 
oves, route buttons for the ends Cf the routes, 
a preliminary and a final Selector for each route 
each including a relay for each Switch or cross 
over of the route, means responsive to the mo 
ninentary operation of the button marking one 
end of a particular route for energizing the pre 
inninary SelectOr relays for each route having 
the Sane One end, the energization of each Sch 
i"elay ceing dependent. Upon the position and 
locked condition of the aSSociated track Switch 
Or CrOSSOVer means responsive to the Subsequent 
operation of the button for the other end of Said 
particular route for energizing the final Selector 
relays for said particular route only, but only if 
Such route is available as manifested by the ener 
gization of the preliminary selector relays for 
Such route, and means controlled by the ener 
gized final Selector relays for establishing Said 
particular route and for releasing the energized 
relays for routes conflicting therewith. 

9. In an interlocking control system, a plu 
rality of traffic routes through a track layout 
including movable track Switches, route buttons 
marking the ends of the routes, a selector relay 
for the exit end of each route, means normally 
responsive to the operation of any route button 
for energizing the selector relay for the exit end 
of each of the available routes which has its 
opposite end marked by the operated button, and 
means responsive to the subsequent operation of 
a button marking the exit end of a selected route 
having its selector relay energized for releasing 
all such relays except the one for the selected 
route and for operating the track Switches as re 
quired to establish such route. 

10. In an interlocking control system, a plu 
rality of traffic routes through a track layout in 
cluding movable track switches, route buttons for 
the ends of the routes, there being only one route 
button for each route end in said track layout, a 
selector for each direction for each route, means 
normally responsive to the Cperation of any route 
button for energizing the selector for one direc 
tion for each route having one end raaiked by 
such button, means responsive to the subsequent 
operation of the route button for the other end 
of a selected one of said routes for releasing all 
said selectors except the one for the selected 
route and for operating the track switches as 
required to establish Such route, and means de 
pendent only upon the relative order in which the 
buttons for the two ends of a route are operated 
for deterrinining the direction of traffic move 
metS over that ruite when established. 

11. In combination, a track layout comprising 
a plurality of track sections interconnected by 
track switches to form different traffic routes, 
route buttons for the ends of the routes, there 
being only one route utton for each route end in 
said track layout, a selector for each route, means 
normally responsive to the momentary operation 
of any route button for energizing the selector 
for each rCute having its entrance end marked 
by such route button, means responsive to the 
Subsequent InnCrinentary operation of the button 
for the Other end of a selected one of said routes 
for releasing all said selectors except the one for 
the Selected route and for operating the track 
SWitches as required to establish that route, and 
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means for automatically releasing said one se 
lector when a train enters the first track section 
of the route. 

12. In an interlocking control System, a track 
layout comprising a plurality of track sections 
interconnected by track switches to form differ 
ent routes, route buttons for the ends of the 
routes, a preliminary selector for each route in 
cluding a selector relay for the exit end of such 
route, a final selector for each route, means re 
sponsive to the momentary operation of the but 
ton marking the entrance end of diverging routes 
for energizing the preliminary selector for each 
such route to thereby pick up the selector relay 
for each available exit, means controlled by the 
track relay for the track section at said entrance 
end for maintaining said preliminary selectors 
energized, means responsive to the Subsequent 
momentary operation of the button for the exit 
end of a selected One of Said routes having its 
selector relay picked up for energizing the final 
selector for the selected route, means controlled 
by said final selector for releasing all said pre 
liminary selectors except the one for the Selected 
route, means controlled by the preliminary selec 
tor for the selected route for maintaining Said 
final selector energized, and means controlled by 
said final selector for operating the track 
switches as required to establish the Selected 
route. - - 

13. In an interlocking control Systern, a rail 
way track switch operable to normal and reverse 
positions for establishing different trafic routes 
over the switch, route buttons for the ends of the 
routes, two normal and two reverse control re 
lays for controlling the Switch, means responsive 
to the operation of the button for one end of a 
route over the switch for energizing one normal 
or reverse control relay, means responsive to the 
subsequent operation of the button for the other 
end of said route for energizing the other nor 
mal or reverse control relay, and means effective 
when both normal or both reverse control relays 
are energized for operating the Switch to a cor 
responding position. - 

4. In an interlocking control Systern, a track 
layout including parallel tracks interconnected 
by track switches and crossovers adapted to form 
different traffic routes, control relays for said 
switches, a route button for each route end for 
each end of said layout, means responsive to the 
successive operation of the buttons for the oppo 
site ends of a route to successively energize two 
series of said relays one series in response to the 
operation of each button each such series includ 
ing a relay for each switch or crossover of such 
route, means effective when the relays of both 
series are energized for operating the track 
switches and crossovers as required to establish 
the route, and means dependent only upon the 
relative order in which said buttons are oper 
ated for determining the direction of traffic move 
ments over said route when established. 

15. In an interlocking control System, a track 
layout including parallel tracks interconnected 
by track switches and crossovers to form differ 
ent traffic routes, control relays for said switches, 
a manually operable contact for each route end 
in said layout, a first chain of relays for each 
route each such chain including one relay for 
each Switch or crossover of the route, means 
for successively energizing the chain of relays 
for a route in response to the momentary clos 
ing of the contact for one end of the route, 

5 

O 

3 5 

40 

6) 

65 

70 

15 
chain for preventing the energization of similar 
relays for conflicting routes converging upon the 
selected route in one direction, a second chain 
of relays for each route including a relay for each 
switch or crossover of the route, means for suc 
cessively energizing the second chain of relays 
for a route in response to the momentary clos 
ing of the manually operable contact for the 
other end of the route provided the relays of 
the first chain for that route are energized, means 
controlled by the relays of the Second chain for 
preventing the energization of similar relays for 
conflicting routes converging upon the selected 
route in the other direction, and means controlled 
by each relay of the second chain for operating 
the corresponding track SWitch or crossover to 
the position required for the route. 

16. In combination, a track layout including a 
plurality of track SWitches and CrOSSOverS adapt 
ed to be arranged to form different traffic routes, 
a locking relay for each SWitch or crossover ef 
fective when deemergized to prevent operation of 
that Switch or croSSOver, a signal for governing 
the movement of traffic Over a particular route 
through the track layout, a signal control relay 
for controlling said signal, a route relay for each 
switch or crossover of said route effective when 
energized to operate that Switch or crossover to 
a position in accordance with said route, cir 
cuits for Successively energizing said route re 
lays, the circuit for each relay including a front 
contact of the locking relay for the correspond 
ing SWitch or croSSOWer, each said front contact 
being bridged by a contact closed only when the 
SWitch or crossover is in a position in accordance 
with the route, means governed by said route 
relays for energizing the signal control relay 
when the corresponding route is fully estab 
lished, means controlled by said signal control 
relay for releasing the locking relay for each 
SWitch or crossover of the route, and means con 
trolled by said signal control relay but effective 
only when the locking relay for each Switch or 
CrOSSOVer of the route is released for clearing 
said signal. 

17. In combination, a track layout including 
a plurality of track SWitches adapted to be air 
ranged to form different traffic routes, a locking 
relay for each single switch or pair of switches 
constituting a crossover effective when deener 
gized to prevent operation of the corresponding 
SWitch. Or CrOSSOVer, route buttons for the ends 
of the routes, a Selector for each direction for 
each route, means responsive to the operation of 
each route button for energizing the selector for 
One direction for each route having one end 
marked by Such button, means preventing the 
effective energization of each said selector unless 
the locking relay for each Switch or crossover of 
the corresponding route is energized or the switch 
or crossover which such locking relay controls is 
already in the position required for the route, 
meanS responsive to the subsequent operation of 
the button for the other end of a selected one 
of Said routes for releasing all said selectors ex 
cept the one for the selected route and for oper 
atting the track Switches and crossovers as re 
quired to establish such route, and means for 
releasing the locking relay for each switch or 
crossover of a route when such route is fully 
established. 

18. In an interlocking control system, a track 
layout including a plurality of track switches 
adapted to be arranged to form different traffic 

means controlled by the energized relays of Said 75 routes including two alternative routes between 
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the Sane route ends, a route button for each 
route end, an electroresponsive route Selector for 
each route, means responsive to the operation 
of each button for energizing the selector for 
each route having one end marked by such but 
ton, Said means being normally effective. When a 
button at the end of Said alternative routes is 
operated to permit the energization of the Se 
lector for but one of Said alternative routes at a 
time, neans responsive to the Subsequent oper 
ation of the button for the other end of a Se 
lected route for releasing all of Said selectors 
except the one for the selected route and for 
operating the track Switches as required for the 
route, and Selecting means for at times prevent 
ing the energization of Said Selector for One 
alternative route to thereby permit the energiza 
tion of the Selector for the other in response to 
the operation of the button at one end of said 
routes. 

19. In an interlocking control System, a track 
layout including a plurality of track switches 
adapted to be arranged to for different traffic 
routes including two alternative routes between 
the same route ends, a route button for each 
route end, an electroresponsive route selector for 
each route, means responsive to the operation of 
each button for energizing the selector for each 
route having one end marked by such button, 
said means being normally effective when a but 
ton at the end of Said alternative routes is oper 
atted to permit the energization of the selector 
for but one of Said alternative routes at a time, 
means responsive to the Subsequent operation of 
the button for the other end of a selected route 
for releasing all of Said Selectors except the one 
for the selected route and for operating the track 
switches as required for the route, and selecting 
means automatically effective in the event, a 
portion of said one alternative route is occupied 
by a train when the other is available to prevent 
the energization of the selector for said one al 
ternative route to thereby permit the energiza 
tion of the selector for the other in response to 
the operation of the button at One end of Said 
routes. 

20. In an interlocking control system, a track 
layout including a plurality of track switches 
adapted to be arranged to form different traffic 
routes including two alternative routes between 
the same route ends, a route button for each 
route end, an electroresponsive route selector for 
each route, means responsive to the operation of 
each button for energizing the selector for each 
route having One end marked by Such button, 
said means being normally effective When a but 
ton at the end of Said alternative routes is Op 
erated to permit the energization of the selector 
for but one of Said alternative routes at a time, 
means responsive to the subsequent operation of 
the button for the other end of a selected route 
for releasing all of Said selectors except the One 
for the selected route and for operating the track 
switches as required for the route, and manually 
controllable selecting means effective When op 
erated to prevent the energization of the Selector 
for said one alternative route to thereby permit 
the energization of the selector for the other in 
response to the operation of the button at one 
end of said routes. 

21. In an interlocking control system, a plu 
rality of routes through a track layout each in 
cluding a plurality of track switches, a route but 
ton for each route end in Said layout, two normal 
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Switches Which is operated singly or for each 
pair of SWitches operated as a croSSOVer, means 
responsive to the operation of each button for 
Cne end of a route through Said layOut for ener 
gizing at least one normal or reverse control re 
lay for each SWitch or crossover of Such route, 
means responsive to a subsequent operation of 
the button at the opposite end of said route for 
energizing the other normal or reverse control 
relay for each SWitch or crossover of such route, 
and means effective When the two normal relays 
or the two reverse control relays for a switch or 
CrOSSOVer are both energized for operating that 
SWitch or CrOSSover to a corresponding normal or 
reverse position. 

22. In an interlocking control system, a plu 
rality of routes through a track layout each in 
cluding a plurality of track switches, a control 
panel comprising a representation of said layout 
having a route button for each route end, means 
responsive to the operation of the button for one 
end of a plurality of diverging routes for visually 
indicating the other end of each of such routes 
On the track diagram, and means responsive to 
the subsequent Operation of the button for the 
Other end of a selected one of said routes for 
Operating the track switches as required to estab 
lish Said route and to cancel said indications 
for routes other than the selected route. 

23. In an interlocking control system, a plural 
ity of routes through a track layout each includ 
ing a plurality of track switches, a control panel 
comprising a representation of said layout having 
a route button for each route end, an indication 
lamp for the end of each route, means responsive 
to the Operation of each button for lighting the 
lamp for the opposite end of each available route 
having its one end marked by such button, and 
means responsive to the operation of the button 
for the opposite end of a selected one of said 
routes for operating the track switches as re 
quired to establish such routes and for extin 
guishing the lamps for the ends of the other 
routes. 

24. In an interlocking control system, a plu 
rality of routes through a track layout each in 
cluding a plurality of track switches, a control 
panel Comprising a representation of said layout 
having a route button for each route end, a pre 
liminary and a final Selector for each route, an 
indication lamp for the end of each route, means 
reSponsive to the operation of each button for 
energizing the preliminary selector for each route 
having one end marked by said button, means 
controlled by each preliminary selector for light 
ing the lamp for the opposite end of the corre 
Sponding route, means responsive to the operation 
of the button for the opposite end of a selected 
route having its indication lamp lighted for en 
ergizing the final selector for that route having 
its two ends marked by the operated buttons, and 
means controlled by said final selector for re 
leasing each of Said preliminary selectors except 
the one for the selected route. 

25. In combination, a detector section of rail 
Way track including a track switch, a track re 
lay for Said Section, a track diagram represent 
ing said detector section formed of a plurality of 
linear portions, SWitch control means for oper 
ating Said track SWitch to its normal and reverse 
positions, a route selector for operating said 
SWitch control means, means responsive to the 
Operation of said route selector and effective 
When the track relay is energized for illuminating 

and two reverse control relays for each of said 75 certain of Said portions including one indicating 
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the position of the switch to indicate When a 
route is available, means effective when the track 
relay is deemergized for illuminating said portions 
by light of a different color to indicate when said 
route is occupied by a train, and means inde 
pendent of Said track relay for illuminating One 
switch indicating portion only by said light of 
different color to indicate when the switch is dis 
placed from its normal or reverse position or is 
not in correspondence with its control means. 

26. In combination, a detector section of rail 
way track including a track Switch, a track relay 
for said section, a track diagram representing 
said detector section and provided with two linear 
portions arranged to be illuminated to indicate 
the position of the switch, switch control means 
for operating said switch, means independent of 
said track relay for illuminating one of Said por 
tions when the Switch is displaced from its nor 
mal or reverse position, and means effective if 
the control means is operated and said track re 
lay is energized for differently illuminating One 
of said portions or the other in accordance. With 
the position of the switch. When said switch as 
sumes a position corresponding to that of its con 
trol means. 

27. In an interlocking control System, a track 
layout comprising a plurality of track Sections 
interconnected by track switches to form differ 
ent traffic routes, a track relay for each section, 
a miniature track diagram of said track layout 
having linear portions representing the track Sec 
tions, route control means for each route effec 
tive when energized to operate the track switches 
as required to establish such route, a directional 
stick relay for each direction for each track sec 
tion, means effective when a route is fully estab 
lished for releasing selected ones of Said relays 
for one direction including one relay for each Sec 
tion of such route, an indication relay for each 
Section controlled by back contacts of the two 
directional relays for such section, means effec 
tive when the track relay and the indication re 
lay for a section are both energized for illuminat 
ing the corresponding section of the representa 
tion of the established route in the track dia 
gram, and means responsive to the movement of 
a train over such route to reenergize the stick 
relays for the route. 

28. In an interlocking control system, a track 
layout comprising a plurality of track sections in 
terconnected by track switches to form different 
traffic routes, a track relay for each section, a 
miniature track diagram of said track layout 
having linear portions representing the track Sec 
tions, route control means for each route effective 
when energized to operate the track switches as 
required to establish Such route, a directional 
stick relay for each direction for each track Sec 
tion, means effective when a route is fully estab 
lished for releasing selected ones of said relays 
for one direction including one relay for each 
Section of Such route, means. Controlled by a 
front contact of each track relay and by back 
contacts of the directional relays for the same 
Section for illuminating a portion of the represen 
tation of the established route on the track dia 
gram, means controlled by a back contact of each 
track relay for differently illuminating such por 
tion to indicate the presence of a train in the 
corresponding section, and means responsive to 
the movement of a train over such route to re 
energize the stick relays for the route to Suc 
cessively cancel the illumination of the sections 
as Such sections are Vacated. 

O 
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29. In an interlocking control system, a track 

layout comprising a plurality of track Sections 
interconnected by track Switches to form differ 
ent traffic routes, a track relay for each Section, 
a miniature track diagram comprising linear por 
tions representing the track switches in their 
normal and reverse positions such portions being 
interconnected by intervening portions to repre 
sent the track layout, route control means for 
each route effective when energized to operate 
the track switches as required for such route, a 
plurality of directional stick relays one for each 
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direction for each track section, means effective 
when each switch assumes the position required 
for a route in response to the operation of Said 
route control means to illuminate the corre 
sponding portion of the diagram to indicate the 
position of the switch, means effective when a 
route is fully established for releasing selected 
stick relays for one direction including one relay 
for each track section of such route, means con 
trolled by the directional relays for a route when 
released for illuminating Said intervening port 
tions to complete the representation of such route 
in the track diagram, means releasing the con 
trol means for route when a train enters the first 
section of such route, and means reenergizing 
each directional relay in response to the move 
ment of said train through the corresponding 
track section. - 

30. In an interlocking control System, a track 
layout comprising a plurality of track Sections 
containing track Switches adapted to be inter 
connected to form different traffic routes, a track 
relay for each section, a miniature track diagram 
of said track layout having linear portions rep 
resenting the track Sections, route control means 
for each route effective When energized to Operate 
the track Switches as required to establish such 
route, a section locking relay for each direction 
for each track section each effective when de 
energized to prevent the operation of any track 
switch in Such section, means effective when a 
route is established for releasing selected ones 
of Said relays for One direction including one 
for each section of said route, means effective 
as long as the track relay for a Section is ener. 
gized and one section locking relay or the other 
for Such section is deemergized for illuminating 
the corresponding portion of the representation 
of the established route on the track diagram, 
and means responsive to the movement of a train 
Over each section of a route to reenergize the 
locking-relay for Such Section. 

31. In combination, a detector section of rail 
way track including a track switch, a track relay 
for said section, a locking relay which when de 
energized prevents operation of the switch, a 
track diagram representing said detector section 
including portions for indicating the position of 
the track switch, lamps for illuminating said 
portions, a normal and a reverse control relay 
for operating the switch, a normal and a reverse 
indication relay for the switch, a circuit includ 
ing a front contact of said track. relay and front 
contacts of corresponding control and indication 
relays for selectively lighting the lamp for one 
of said Switch indicating portions to indicate the 
position of the Switch, means for releasing the 
SWitch control relay when a train enters a route 
including the switch but before the train oc 
cupies said detector section, and means includ 
ing a back contact of said locking relay for main 
taining Such lamp lighted until the train enters 
Said detector Section. - - - - - 
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32. In an interlocking control System, a plural 

ity of routes through a track layout each includ 
ing a track Switch, a control panel comprising a 
representation of said layout having a route but 
ton for each route end, a route selector controlled 5 
by the buttons at opposite ends of the routes for 
operating the track switch, two normally dark 
Switch indication lamps, means effective When 
said selector is operated and the switch assumes 
its normal or reverse position as required for a, 
route including said SWitch to light the corre 
sponding normal or reverse indication lamp, a 
normally inactive Switch lever having a normal 
and a reverse control position for operating the 
track Switch without operating said Selector, and 
means effective when said lever is moved to 
either control position to light the indication 
lamp corresponding to the position the Switch 
then occupies. 

33. In an interlocking control system, a plural 
ity of routes through a track layout each includ 
ing a track switch, a control panel comprising a 
representation of said layout having a route but 
ton for each route end, a route selector controlled 
by the buttons at opposite ends of the routes for 
operating the track switch, a normally inactive 
switch lever having a normal and a reverse con 
trol position for individually operating the track 
switch, a normal and a reverse indication lamp 
for indicating the position of the Switch, a cir 
cuit for each lamp each including a contact 
closed when the switch is operated by Said Se: 
lector to the corresponding normal or reverse 
position, each said contact being bridged by a 
contact closed when said lever is moved to either 
control position, and switch indication means for 
completing the circuit for the normal or reverse 
indication lamp when the switch occupies the 
corresponding position. 

34. In combination with a railway track 
switch, a locking relay which when deemergized 
prevents operation of the switch, a control lever 
having an inactive position and a normal and a 
reverse control position, a pick-up circuit for 
said locking relay controlled by traffic conditions 
and including a contact closed by said lever in its 
inactive position, a stick circuit for said locking 
relay independent of said lever contact, two nor 
mally dark indication lamps, circuits for lighting 
one said lamp or the other at times in accordance 
with the position of the switch, means for oper 
ating the track switch to normal or reverse when 
the lever is moved to its corresponding control 
position provided said locking relay is energized, 
and means comprising contacts closed when the 
lever occupies either control position for com 
pleting the circuit for lighting one indication 
lamp or the other so as to indicate the actual 
position of the switch only when said lever oc 
cupies either control position. 

35. In combination with a railway track 
switch, a locking relay which when deenergized 
prevents operation of the switch, a control lever 
having an inactive poistion and a normal and a 
reverse control position, a pick-up circuit for said 
locking relay controlled by traffic conditions and 
including a contact closed by said lever in its in 
active position, a stick circuit for said.locking 
relay independent of said lever Contact, means 
for Operating the track SWitch to normal or re 
verse effective when the lever is moved to the 
corresponding control position provided said 
locking relay is energized, and normally inactive 
indication means controlled in accordance With 
the condition of the track switch rendered effec 
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tive to indicate the actual position of the Switch 
upon the movement of said lever from its inactive 
position. 

36. In an interlocking control System, a track 
layout including parallel tracks interconnected 
by track switches adapted to form different traf 
fic routes, signals for governing traffic nove 
ments over said routes in opposite direction, a 
route button for each signal, a selector relay for 
each end of each route, means controlled by each 
button actuated when no button for a conflict 
ing or opposing signal has been actuated for en 
ergizing the selector relays for the ends of each 
route governed by the corresponding signal, 
means controlled by each button for a signal at 
the opposite end of one of said routes actuated 
after the selector relays for such route are en 
ergized for operating the track SWitches as re 
quired for the route and for releasing the en 
ergized selector relays for conflicting routes, 
and means controlled by the selector relays which 
remain energized for clearing the signal for the 
corresponding route when that route becomes eS 
tablished. 

37. In an interlocking control system, a track 
layout including parallel tracks interconnected 
by track switches adapted to form different traf 
fic routes, signals for governing traffic move 
ments over said routes including a main signal 
and a call-on signal at the entrance to a par 
ticular route, a route button for each route end, 
a preliminary and a final selector for each route, 
means responsive to the operation of each but 
ton for the entrance end of a route to energize 
the preliminary selector for such route, means 
responsive to the operation of each button at the 
exit end of a route having its preliminary Selector 
energized to energize the final Selector for Such 
route, means controlled by each final Selector for 
operating the track switches as required to es 
tablish the corresponding route and for releas 
ing the energized preliminary selectors for con 
flicting routes, means controlled by the prelim 
inary selector which remains energized for clear 
ing the signal for one direction for the COrle 
sponding route when such route is fully estab 
lished, means controlled by traffic conditions for 
at times preventing the clearing of Said main 
signal when said particular route is established, 
and means responsive to an operation of the but 
ton for the entrance to said particular route pro 
vided said main signal remains at stop after Said 
particular route has been established for clearing 
said call-on signal. 

38. In an interlocking control Syster, a track 
layout including parallel tracks interconnected 
by track Switches adapted to form differsnt traf 
fic routes, signals for governing traffic riove 
ments over said routes including a main signal 
and a call-on Signal at the entrance to a partici 
lar route, a route button for each route end, a 
preliminary and a final selector for each route, 
means responsive to the operation of each but 
ton for the entrance end of a route to ene:gize 
the preliminary selector for such route, means 
responsive to the operation of each button at the 
exit end of a route having its preliminary selec 
tor energized to energize the final Selector for 
Such route, means controlled by each final Se 
lector for operating the track SWitches as required 
to establish the corresponding route and for 
releasing the energized preliminary Selectors for 
conflicting routes, means controlled by the pre 
liminary selector which remains energized for 
clearing the signal for one direction for the cor 
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responding route when such route is fully es 
tablished, the preliminary selector for said par 
ticular route being normally effective to clear 
said main signal only, and means responsive to 
a subsequent operation of the button for the en 
trance to said particular route in the event said 
main signal fails to clear for clearing said call 
on signal. 

39. In an interlocking control System, a traf 
fic route through a track layout, signals at the 
ends of said route for governing the movement 
of traffic over said route in either direction in 
cluding a main signal and a call-on signal at one 
end, a route button for each route end, means 
effective when both buttons are operated for eS 
tablishing said route, means dependent only upon 
the relative order of operation of Said buttons 
for selectively clearing said main signal or the 
signal at the opposite end of the route, and 
means responsive to a second operation of the 
button for one end following the operation of 
the button for the opposite end of the route in 
the event said main signal fails to clear for clear 
ing said call-on signal. 

40. In an interlocking control System, a plu 
rality of traffic routes through a track layout 
including movable track switches, a single route 
button for each route end in said layout, a selec 
tor relay for the exit end of each route, means 
normally responsive to the operation of any route 
button for energizing the selector relay for the 
exit end of each available route having its en 
trance end marked by such button, an exit relay 
for each button, means responsive to the subse 
quent operation of a button for the exit end of 
any route having the associated selector relay 
already energized for energizing the correspond 
ing exit relay, and means controlled by said 
energized exit relay for releasing the energized 
selector relays for routes conflicting with the one 
having its ends marked by the operated buttons 
and for operating the track SWitches as required 
to establish such route. 

41. In an interlocking control System, a first 
signal at one end of a track layout for govern 
ing the movement of traffic over a first portion 
of a traffic route through said layout, a second 
signal at an intermediate point in said route 
for governing the movement of traffic in the 
same direction over a second portion of said 
route, a route button for each end of said route 
and for said intermediate point, a stick relay 
normally responsive to the operation of the but 
ton for said intermediate point, means respon 
Sive to the operation of the button for the exit 
end of Said route when said stick relay is ener 
gized for clearing said second signal, a selector 
relay responsive to the operation of the button 
for the entrance end of said route for rendering 
the button for Said intermediate point ineffective 
to control said stick relay, an exit relay respon 
sive to the operation of the button for said inter 
mediate point when said selector relay is ener 
gized for clearing said first signal, and means 
controlled by said exit relay for releasing said 
selector relay to render said stick relay respon. 
sive to a subsequent operation of said interme 
diate, button. 

42. In an interlocking control system, a first 
signal at one end of a track layout for governing 
the movement of traffic OVer a first poition of a 
traffic route through said layout, a second signal 
at an intermediate point in said route for gov 
erning the movement of traffic in the same direc 
tion over a Second portion of said route, a route 
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button for each end of said route and for Said 
intermediate point, a stick relay normally respon 
sive to the operation of the button for said inter 
mediate point, means responsive to the Operation 
of the button for the exit end of said route when 
said stick relay is energized for clearing Said Sec 
ond signal, a selector relay responsive to the Op 
eration of the button for the entrance end of said 
route for rendering the button for said interne 
diate point ineffective to control Said Stick relay, 
an exit relay responsive to the operation of the 
button for said intermediate point when Said 
selector relay is energized for clearing said first 
signal, means controlled by said exit relay for 
releasing said selector relay to render said Stick 
relay responsive to a subsequent operation of said 
intermediate button, and means responsive to 
the operation of the button for the exit end of 
said route following operation of the button for 
the entrance end of the route for energizing said 
exit relay and said stick relay for clearing said 
first signal and said second signal. 

43. In an interlocking control system, a track 
layout comprising a plurality of branched track 
sections each including a track SWitch, indica 
tion means for each switch for indicating its po 
sition, a track relay for each section, a miniature 
diagram of the track layout having linear por 
tions representing the track sections, means con 
trolled only by the track relay for each section for 
illuminating the representation of such section 
to indicate when the section is occupied by a 
train, and means controlled by the indication 
means for each switch for preventing the illu 
mination of the representation of that branch of 
the corresponding section. Which a train in said 
section does not occupy due to the position of 
said Switch. 

44. In an interlocking control System, a track 
layout comprising a plurality of branched track 
sections each including a track Switch, indica 
tion means for each SWitch for indicating its po 
sition, a track relay for each section, a route 
indicator comprising a miniature diagram of the 
track layout having linear portions representing 
the track sections, means for establishing differ 
ent traffic routes over Said Switches in different 
positions, means for indicating the movement of 
a train over an established route through said 
layout comprising means controlled only by the 
track relay for each section for illuminating the 
portion of the representation of the section ex 
tending in the facing direction from the track 
switch in such section, and means controlled only 
by the track relay for each section and by the 
indication means for the switch in such section 
for selectively illuminating one branch or the 
other of the representation of that section ex 
tending in the trailing direction from the switch in such section. 

45. In an interlocking control system, a track 
layout. including parallel tracks interconnected 
by track switches adapted to form different traf 
fic routes, signals for governing the movement 
of traffic over said routes, route buttons for the 
ends of said routes, route selecting means re 
sponsive to the operation of the buttons for the 
two ends of a route for establishing that route 
and for clearing the corresponding signal, aux 
iliary switch control means for each switch for 
operating the switches individually without oper 
ating said route selecting means, and auxiliary 
means for clearing each signal rendered effective 
in response to the operation of the button at one 
end only of the route which such signal governs. 

  



when the auxiliary switch control means for 
each Switch of the route has been Operated to 
the position required to establish Such route. 

46. In an interlocking control system, a track 
layout, including parallel tracks interconnected 
by track switches adapted to form different traf 
fic routes, signals for governing the movement of 
traffic over said routes, route buttons for the 
ends of said routes, route selecting means re 
sponsive to the operation of the buttons for the 
two ends of a route for establishing that route 
and for clearing the corresponding signal, a 
three-position switch control lever for each 
Switch having an inactive position, and tWO COn 
trol positions for cperating the Switch to normal 
or reverse without operating said route Selecting 
means, a route circuit network comprising Wires 
corresponding to said tracks and contacts of Said 
levers closed in their normal or reverse control 
positions including a route circuit for each traffic 
route through the layout, auxiliary meanS for 
clearing each signal comprising the route circuit 
for the route which such signal governs and a 
normally open contact controlled by the button 
for one end of a route, and means effective When 
a signal for a route has been cleared requiring 
the ever for each SWitch of that route to occupy 
its inactive position before such SWitch can again, 
be operated. 

47. In an interlocking control System, a track 
layout including parallel tracks interconnected 
by track switches adapted to form different traffic 
routes, signals for governing the movement of 
traffic over said routes, route buttons for the ends 
of said routes, route selecting means responsive : 
to the operation of the buttons for the two ends 
of a route for establishing that route and for 
clearing the corresponding signal, a three-posi 
tion switch control lever for each SWitch having 
an inactive position and two control positions 
for operating said switch without operating Said 
route selecting means, auxiliary means for clear 
ing the signal for a route without Operating Said 
route selecting means rendered effective When 
each switch of the route has been Operated to 
the required position by its control lever, and 
means effective when a signal for a route has 
been cleared requiring the lever for each SWitch 
of that route to occupy its inactive position before 
such switch can again be operated. 

48. In a switch control system of the entrance 
exit type for governing the power operation of 
track switches at the opposite ends of the Cross 
overs of a track layout to set up different routes 
for train movement between signal locations at 
opposite ends of the track layout constituting 
entrance and/or exit ends of routes, said track 
layout affording at least two alternative routes 
between the same entrance and exit signal loca 
tions by reason of two crossovers interconnecting 
two tracks, a control panel having thereon a 
miniature track diagram, route buttons located 
on said diagram at points corresponding to said 
signal locations and operable at any time to their 
actuated positions to close entrance or exit con 
tacts to identify their corresponding locations as 
entrance or exit ends of routes, a normal and 
a reverse control relay for each of said track 
switches for respectively controlling its normal 
and reverse operation, one conditioning circuit 
network having a feed point for each signal loca 
tion governing train movement from right to left 
and effective upon the application of an ener 
gizing potential to a given feed point to cause 
energization of a normal or a reverse SWitch 
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control relay for each of those track Switches 
which would be trailed in a corresponding nor 
rinal or reverse position by a train moving to 
the left over each available route from that Sig 
nal location, another conditioning circuit net 
work having a feed point for each Signal loca 
tion governing train movement from left to right 
and effective upon the application of an ener 
gizing potential to a given feed point to cause 
energization of a normal or a reverse Switch 
control relay for each of those switches which 
Would be trailed in a corresponding normal or 
reverse position by a train moving to the right 
over each available route from that signal loca 
tion, contacts of Said normal and reverse Switch 
control relays included in said one and said an 
other conditioning circuit networks to interlock 
said relays for allowing the reverse Switch con 
trol relays for the opposite ends of a croSSOver 
to be energized only if both of the normal relayS 
for the opposite ends of that CrOSSOVer are de 
energized and for preventing energization of the 
normal switch control relay each end of such 
crossover only if the reverse Switch control re 

is lays for both ends of that crossover are ener 
gized, circuit means effective upon the closure 
of an entrance contact for a particular signal 
location to supply energy to that conditioning 
network having a feed point for that signal loca 
tion, and circuit means rendered effective upon 
the closure of an exit contact to supply energy 
to that conditioning circuit network having a 
feed point for such signal location, whereby the 
closure of an entrance contact for a signal loca 
ion at the entrance to said alternative routes 
and the closure of an exit contact for the signal 
location at the exit end of Such routes causes 
both of said conditioning networks to be ener 
gized and pick up the proper switch control relays 
to establish a predetermined route only betWeen 
such signal locations. 

49. In a Switch control System of the type de 
Scribed for setting up different routes between 
signal locations at opposite ends of a track lay 
out by the power operation of track Switches 
and crossOvers in response to the designation of 
the entrance and exit ends of such routes, a 
group of Switch control relays associated with 
each of said track Switches and crossovers for 
controlling the normal and reverSe Operation of 
such switch or Crossover, one conditioning circuit 
netWork having a feed point for each signal loca 
tion governing train movement from right to 
left and effective upon the application of an 
energizing potential to a given feed point to cause 
the energization of a switch control relay for 
each of those track switches which would be 
trailed in a normal or a reverse position by a 
train moving to the left over each available 
route from that signal location, another condi 
tioning circuit network having a feed point for 
each signal location governing train movement 
from left to right and effective upon the appli 
cation of an energizing potential to a given feed 
point to cause the energization of a Switch con 
trol relay for each of those SWitches which would 
be trailed in a normal or a reverse position by 
a train moving to the right over each available 
route from that signal location, circuit means 
associated with each switch or crossover and re 
Sponsive to the energization by one conditioning 
network of a Switch control relay for a particular 
position of that switch or crossover included in 
any particular route for also causing another 
SWitch control relay of the group of relays for 
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that switch or crossover to be energized over 
the other of said conditioning circuit networks, 
circuit means responsive to the manual designa 
tion of a particular signal location as the en 
trance end of a desired route for applying energy 
to that conditioning circuit network having a 
feed point for that signal location, and respon 
Sive to the manual designation of a signal loca 
tion as the exit end of such desired route for 
applying energy to the other conditioning net 
Work having a feed point for that signal loca 
tion, whereby there are two relays energized for 
each SWitch or crossover included in any given 
route having its entrance and exit ends man 
ually designated, and switch control circuit means 
for each switch or crossOver effective to cause 
its power operation. When and only when two 
SWitch Control relays of its group of Switch con 
trol relays are energized. - 

50. In an interlocking control System of the 
entrance-exit type for setting up different traffic 
routes through a railway track layout which in 
cludes a track SWitch operable to reverse or nor 
mal to extend one or another of two alternative 
routes to a common exit, manually operable con 
tacts designating the common entrance and exit 
to Said alternative routes, a normal and a reverse 
Selecting relay for governing the operation of 
said track Switch to normal or reverse, a third 
relay aSSociated With Said track SWitch, an en 
ergizing circuit for Said reverse relay closed in 
response to the operation of Said entrance con 
tact provided said normal relay is deemergized 
and said one alternative route is available, an en 
ergizing circuit for said normal relay closed in 
response to the operation of said entrance con 
tact provided said reverse relay or Said third re 
lay is deenergized and said other alternative 
route is available, and an energizing circuit for 
said third relay closed in response to the opera 
tion of Said exit contact only When Said everse 
relay is energized for rendering said other alter 
native route unavailable When Said one route is 
Set up. w | 

51. In an interlocking control System, a track 
layout including a plurality of track Switches . 
adapted to form different traffic routes, entrance 
and exit buttons for the ends of said routes, a. 
group of at least three selecting relays for each 
single switch or crossover in said layout, each 
group including a normal and a reverse relay, 
a route circuit network controlled by the buttons 
for the route ends at one end of the track lay 
out including a circuit for one selecting relay of 
each group; another route circuit network Con 
trolled by the buttons for the route ends at the 
other end of the track layout including a circuit 
for another selecting relay of each group, said 
circuits being arranged to effect the energiza 
tion of a pair of selecting relays for each single 
switch or crossover in any route which has been 
designated by the operation of the entrance and 
exit buttons for its two ends, one relay of each 
said pair being in each netWork and each pair 
including at least one normal or reverse relay 
for selecting the required Switch position, and a 
SWitch control relay for each Single SWitch or 
crossover controlled jointly by the two relays 
of the corresponding pair for operating the aSSO 
ciated Switch or Switches to the Selected position. 

52. In an interlocking control system. Of the 
entrance-exit type for setting up different traffic 
routes through a railway track layout which in 
cludes a track switch operable to reverse or nor 
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mon exit, manually operable contacts designat 
ing the entrances and exits to said routes, a 
normal and a reverse selecting relay and a third 
relay associated with said track switch, an ener 
gizing circuit for said reverse relay closed in re 
sponse to the operation of the contact for the 
entrance to Said one route, an energizing circuit 
for said normal relay closed in response to the 
operation of the contact for the entrance to Said 
other route, an energizing circuit for said third 
relay closed in response to the operation of the 
contact for the common exit to said routes pro 
vided either said normal or said reverse relay is 
energized, and control circuits for operating said 
track. Switch to normal and reverse including 
front contacts of Said normal relay and re 
verse relay, respectively, each said circuit also 
including a contact of said third relay. 

53. A Switch and signal control System of the 
entrance-exit type for track layouts including 
parallel tracks connected by one or more cross 
Overs and affording a plurality of routes between 
entrance and exit signal locations, manually op 
erable buttons for designating signal locations to 
constitute the entrance and exit ends of desired 
routes, four SWitch control relays associated with 
each croSSover comprising two relays relating to 
the normal position and two relating to the re 
Wei'Se position, means for Operating each croSS 
Over to the normal position. When both of the re 
lays relating to the normal position are energized 
and to the reverse position. When both of the 
relays relating to the reverse position are ener 
gized, initiating circuits responsive to the oper 
ation of a, button to designate any given entrance 
Siginal location for energizing one of the normal 
Or the reverse relays for each end of a crossover 
that Would be trailed in the corresponding nor 
Ilai or reVerse position by train movement over 
any one of the available routes originating at 
Said entrance signal location, and circuit means 
responsive to the Subsequent actuation of a but 
ton to designate the exit end of a particular one 
of said available routes for energizing the other 
normal or reverse relay as the case may be for 
each of the croSSovers included in said particular 
route and thereby cause operation of said cross 
Over to the inormal or the reverse position as re 
quired to provide said route. 
54. In a SWitch and Signal control System of 

the entrance-exit type for track layouts includ 
ing parallel tracks connected by one or more 
CrOSSOVers, Imanually operable buttons for desig 
nating the signal locations of said track layout 
to constitute the entrance and exit ends of routes, 
four relays associated with each cross over and 
adapted When energized in different combina 
tions Of tWO relays each to govern operation of 
Said CrOSSOvers to the normal and the reverse po 
Sition, conditioning circuits responsive to the 
actuation of a button to designate any given en 
trance Signal location for conditioning one of 
Said relayS aSSociated with each trailed end of a 
CrOSSOVer included in any one of the available 
routes originating at Said entrance signal loca 
tion and thereby preselect the position of said 
Crossovers to conform with said routes, and cir 
cuit means responsive to the actuation of a but 
tOn to designate the exit end of a particular one 
of Said routes and controlled by the relays condi 
tioned by Said initiating circuits for energizing 
another One of the relays associated with each of 
those CrOSSovers included in said particular route 
and deemergizing those relays conditioned by en 

mal to extend one route or another to a con- 5. ergization of said initiating circuits and relating 
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to all other routes originating at the same en 
trance signal location. 

55. In an interlocking control system, a plu 
rality of traffic routes through a track layout in 
cluding movable track switches, route buttons for 
the ends of the routes, a selector for each direc 
tion for each route for rendering buttons effec 
tive to perform exit functions for the ends of that 
route, means responsive to the operation of each 
button for applying energy to the selector for one 
direction for each route having one end marked 
by such button, route completion means respon 
sive to the subsequent operation of the button for 
the other end of a Selected one of Said routes for 
rendering ineffective all said Selectors except the 
one for the selected route and for operating the 
track switches in turn as required to establish 
such route, and means dependent only upon the 
relative Order in which the buttons for the two 
ends of a route are operated for determining the 
direction of traffic movements over that route 
When established. 

56. In an interlocking control system, a plu 
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rality of traffic routes through a track layout in 
cluding movable track switches, a single route 
button for each route end in said layout, an en 
trance relay for each button, an exit relay for 
the exit end of each route, means responsive to 
the operation of each button for energizing its 
associated entrance relay and for preparing for 
operation the exit relay for the exit end of each 
available route having its entrance end marked 
by Such button, means responsive to the subse 
quent operation of the button for the exit end of 
an available route for energizing the correspond 
ing exit relay instead of the corresponding en 
trance relay, and route establishing means con 
trolled by the energized entrance and exit relays 
for any given route for initiating the operation 
of each SWitch in turn required to establish that 
given route beginning at said exit end and at 
the same time cancelling the preparation of the 
exit relays for all routes conficting With said 
given route. 

LLOYD W. LEWIS. 

  



CERTIFICATE OF CORRECTION. 
Patent 2,30l., 297. November 10, 1942. 

' LLOYD W. LEWIS. 

t is hereby certified that error appears in the printed specification 
of the above numbered patent requiring correction as follows: Page l), first 
column, line 39, claim 6, after "same" insert --switch--; and second 
column, line 70, claim ll, after "such", strike out "route" and insert the 
same before "button" in line 71, same claim; page l8, first column, lirae 
64, claim 35, for "poistion" read --position--; and that the said: Letters 
Patent should be read with this correction therein that the same may con 
form to the record of the case in the Patent Office. 
signed and sealed this 5th day of January, A. D. 1945. 

Henry Van Arsdale, 
(Seal) Acting Commissioner of Patents. 


