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UNITED STATES PATENT OFFICE 
2,300,272 

RALWAY TRAFFIC CONTROLLING 
APPARATUS 

Henry S. Young, Wilkinsburg, Pa., assignor to The 
Union Switch & Signal Company, Swissvale, 
Pa., a corporation of Pennsylvania, 

Application December 23, 1939, Serial No. 310,798 
(C. 246-134) 28 Claims. 

My invention relates to railway traffic control 
ling apparatus, and more particularly to an in 
terlocking control system for governing the 
movement of traffic through a track layout com 
prising a plurality of track sections intercon 
nected by track switches which may be variously 
arrariged to form different traffic routes. 
The System of my invention is of the route in 

terlocking type, in which the switches and sig 
nals for the different traffic routes are governed 
by nomentarily closing two contacts controlled 
by levers associated with the entering and leav 
ing ends, respectively, of the route which it is 
desired to establish, and in which the levers are 
free to be operated at any time and the inter 
locking is effected electrically by the provision 
of Suitable circuits. One feature of my inven 
tion resides in the provision of an improved ar 
rangement of route selecting circuits for a sys 
ten of this character employing a lesser number 
of relays and relay contacts than heretofore. 
Other features of my invention comprise the in 
terlocking of the route selecting circuits by means 
of indication relays controlled by the track 
SWitches and the associated locking relays in such 

Set up which conflicts with another route which 
is occupied by a train, and in the provision of 
improved Section locking circuits which function 
in Such manner that all of the switches of a 
route become locked when a train enters a route 
from either end irrespective of whether a signal 
has been cleared to permit such movement or not. 
Still 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 for Letters 
Patent of the United States, Serial No. 14,868 for 
Interlocking control apparatus, filed April 5, 1935, 
by Earl M. Allen and Howard A. Thompson now 
Patent No. 2,237,804, issued April 8, 1941; Serial 
No. 118,609, for Railway traffic controlling ap 
paratus, filed December 31, 1936, by John M. 
Pelikan, now Patent No. 2,244,401, issued June 
3, 1941; and Serial No. 252,803, filed January 25, 
1939, by Lloyd W. Lewis, for Railway traffic con 
trolling apparatus. 

I shall describe one form of apparatus embody 
ing my invention and several modifications there 
of, and shall then point out the novel features of 
my invention in claims. 

Referring to the accompanying drawings, Figs. 
1A to 1H, inclusive, taken together illustrate the 
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ing my invention. More particularly, Fig. 1A 
shows the circuits for the route Selecting relays 
controlled directly by the levers of the operator's 
control panel; Fig. 1B shows a route circuit net 
work controlled by the relays of Fig. 1 for con 
trolling route relays for governing the track 
switches; Fig. 1C shows a signal control circuit 
network for controlling relays for governing the 
signals; Fig. iD shows section locking relays for 
electrically locking the switches of a route; Fig. 
1E shows the track plan and the switch control 
and locking circuits; Fig. 1F shows the signal cir 
cuits; Fig. 10 shows the operator's control panel, 
and Fig. 1H shows the circuits for the indication 
lamps of the panel. Figs. 2, 3 and 4 illustrate 
various alternative forms of Switch control cir 
cuits which may be used in the system of my in 
vention in place of the switch control circuits 
of Fig. 1E; Fig. 5A shows an alternative arrange 
ment for the section locking relays which may be 
used in place of the relays of Fig. D; Fig. 5B 
shows a group of direction selecting relays em 
ployed when the section locking relays of Fig. 5A 
are used, while Fig. 6 shows an alternative ar 
rangement of circuit network for the route relays 
which may be used in place of Fig. 1B. 
Similar reference characters refer to similar 

parts in each of the several views. 
In order to simplify the description, I shall 

first explain the function of the several parts of 
the system of my invention illustrated in FigS. 
1A to 1H, inclusive, and shall then describe its 
operation in detail after which I shall explain 
the operation of the apparatus of Figs. 2, 3 and 4, 
5A and 5B, and Fig. 6. 

Referring first to Fig. 1E, the diagram at the 
top of the sheet represents a plan of the track lay 
out chosen to illustrate my invention in Which, 
for simplicity, each pair of track rails represent 
ing a stretch of track is represented as a single 
line. While a specific track layout is disclosed, 
it is to be understood that the apparatus of my 
invention is adapted to control any track layout 
encountered in practice including layouts that 
may involve entirely different combinations of 
switches and signals. The layout shown has 
been chosen to illustrate the principles of my in 
vention in a simple manner and represents two 
parallel tracks connected by crossovers compris 
ing the pairs of associated track Switches identi 
fied by the reference characters A and B, 5A 
and 5B and 7A and B, respectively, the lower 
main track being also connected to a siding by a 
Single Switch 3. All of the track switches are in 

circuits for a route interlocking system embody- 55 their normal positions, as shown. Train move 



2 
ments over the various traffic routes through the 
track layout are governed by the signals 2, 4, 6, 
8, and f2, which signals are normally at Stop, 
as shown. Signals 4 and 0 are two arm signals 
each having a main arm such as 4A for governing 
high speed train movements over the main track 
in the normal direction and also having a slow 
speed arm such as 4C which governs train nove 
ments Over diverging routes and also serves as a 
"call-on' signal which may be cleared to admit 
a train to an occupied block. The remaining sig 
nals are all Slow Speed Signals. 
As indicated conventionally on the track plan, 

the rails are divided into track sections by insul 
lated joints, the upper track including the de 
tector sections T and 5T, an approach Section 
OT and an advance section 2T, while the lower 

track includes the detector sections AT, 3T and 
7T, an approach section 4T and an advance Sec 
tion 2T. Each track section is provided with 
the usual track circuit having a source of current 
connected across the track rails at One end aS 
indicated conventionally by the reference charac 
ter B, and a track relay TR connected across the 
rails at the other end. 
The operator's control panel, shown in Fig. 1G, 

includes a track diagram which is a miniature 
representation of the track layout to be con 
trolled. In order to enable large track layouts 
to be more conveniently controlled from a single 
operator's position, it is advantageous to provide 
as compact an arrangement as possible and to 
this end the linear light units as used heretofore, 
as in the disclosure of the above-mentioned Peli 
kan patent, for example, have been replaced by 
lamp units K of Smaller dimensions, the present 
arrangement being an improvement upon that 
disclosed in my Patent No. 2,179,462, issued No 
vember 7, 1939. These units, for example, may 
be of the telephone lamp type such as is shown 
in the Lewis Patent No. 1,897,668, issued Febru 
ary 14, 1933, for Lamp receptacles. The indica 
tors K include a signal indicator GK having red 
and green lamps for each route entrance, a white 
exit lamp XK bearing an arrow designation for 
each route exit, and a red lamp TK for each de 
tector or approach section which is lighted. When 
the corresponding track section is occupied by a 
train. The remaining indicators K on the dia 
gram are white route lamps which are lighted 
in different combinations to represent the vari 
ous traffic routes. When each route is estab 
lished by the operator, a corresponding Series of 
route lamps becomes lighted, and these lamps 
then remain lighted as long as the track switches 
of the route remain locked even though the route 
set up is cancelled manually by the operator or 
automatically by a train entering the route. To 
conserve space, the entrance-exit route levers for 
the ends of the routes, which heretofore in Sys 
tems of this character have been located on the 
diagram, have been mounted in a row below 
the track diagram, as shown, each lever being 
identified on the panel by the number of the sig 
nal at the corresponding route entrance, and on 
the circuit plans by the reference character F 
with an identifying numerical prefix. The row 
of levers also includes a group of Switch levers 
numbered , 3, 5 and 7 for controlling the corre 
sponding track switches individually and inde 
pendently of the route control, each switch lever 
being provided with an indicator LK located di 
rectly above the lever. Each of the control levers 
P is of the three-position type and may be moved 
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2,300,272 
it normally occupies, suitable levers being shown, 
for example, in the Lewis Patent No. 1,887,273, 
issued November 8, 1932, for Circuit Controllers. 
The route levers preferably are biased by center 
ing springs in a well-known manner So as to re 
turn automatically to their center positions when 
released. 

In the circuit plans shown herein, each relay 
is identified by a letter or combination of letters 
prefixed by the designation of the switch or signal 
with which it is associated, and in order to en 
able the circuits to be more readily understood, 
they are arranged in the Written circuit form with 
similar circuits grouped together in the same 
view, and each contact is identified by a number 
and by showing the designation of the relay 
which operates it above the contact. Further 
more, instead of showing the local source of cur 
rent for energizing the relays, I have shown only 
the terminals which are designated by the refer 
ence characters B and C referring to the positive 
or supply terminal and to the negative or Com 
mon return terminal, respectively, of the local 
source of current. For example, in Fig. 1E, each 
detector or switch section track relay TR, is pro 
Wided with a slow pick-up slow release track re 
peater relay TP, the circuit for relay TP, for 
example, being normally closed from one termi 
nal B of the local Source over contact 3 of relay 
TR, through the winding of relay TP to the 
Other terminal C of the Source. 
Each track switch of the layout is actuated by 

a power operated Switch machine SM, as illus 
trated for the crossover Switches A and B. 
The Switch machines may be of the type shown 
in the Zabel Patents Nos. 1293,290 and 1,413,820, 
having a reversible motor controlled by a polar 
ized switch control relay WR, as indicated dia 
grammatically by dotted line connections in the 
drawing. It is to be understood that each switch 
or pair of Switches will be operated to normal, as 
shown, or to reverse, when the corresponding 
control relay WR is energized and its polar con 
tacts are closed to the left or right, respectively. 
Each switch machine is provided with the usual 

indication circuit controller as disclosed in the 
Zabel patents hereinbefore referred to, governing 
circuits for controlling a polarized Switch indi 
cation relay such as the relay WP which is en 
ergized with its polar contacts closed to the left 
or right only when the corresponding SWitches 
are locked normal or reverse, respectively. 
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Each switch indication relay WP in Fig. 1E 
controls a pair of Switch correspondence relays 
such as the relays NC and RC, each of which 
is energized only when the corresponding polar 
ized relay WP is energized in a position corre 
sponding to that of the associated Switch con 
trol relay WR, as will be readily apparent from 
the drawings. 
The correspondence relays NC and RC control 

the signal network circuits of Fig. 1F, and con 
trol the selection of the section locking relays 
of Fig. 1D in Such a manner as to provide a series 
of relays for each direction for each route which 
becomes deemergized to lock the Switches of a 
route when the route becomes established for a 
traffic movement in the corresponding direction. 
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 having a 
mechanism. G of the form disclosed in the E. J. 
Blake Reissue Patent No. 14,940, of August 31, 
1920, which mechanisms are controlled over a 

to the left or right from the center position which 75 signal network of interconnected circuits in the 
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manner shown in Fig. 1E. 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 stick relay AS of corresponding 
number such as the relay 4AS of Fig. 1F and 
also controls the lamps of the aSSociated signal 
indicator GK of Fig. 1.H. 

Each slow speed signal is arranged to indicate 
either clear or stop. A “distant' relay 4DR, or 
ODR, Fig. 1F, controlled by the next signal in 

advance, not shown, controls the polarity of the 
Current Supplied to the mechanism G for each 
high Speed signal AA or OA, to provide a third 
or caution indication. The circuits for relays 
DR are omitted since they form no part of the 
present invention and suitable circuits are Well 
known. 
The circuits are so arranged that the signal at 

the entrance to a route will clear automatically 
as Soon as all SWitches for the route are locked 
in the required positions. This is accomplished 
through the medium of the signal control relays 
R. shown in Fig. 1C.. In case the high speed sig 
nal 4A or BA fails to clear when the corre 
sponding route has been set up, the call-on 
signal AC or f C may then be cleared manually 
by re-operating the lever for the entrance end of 
the route to pick up a call-on stick relay, such 
as the relay 4COS or COS shown in Fig. 1A. 

Each Signal Control relay R also controls the 
approach locking relay AS for the associated 
Signal in the manner indicated diagrammatically 
in Fig. 1F. To simplify the drawings, the cir 
cuit.S for the approach locking stick relays AS 
are not shown in detail further than to indicate 
by dotted line connections that each relay AS is 
energized oinly When both the signal control relay 
R and the mechanism G for the corresponding 
Signal are deenergized. The circuits for the ap 
proach locking relayS may be arranged as dis 
closed in the Allen and Thompson application, 
or in my patent, hereinbefore referred to, to 
provide the usual time and approach locking of . 
the SWitches and of opposing signals so that 
When a signal aSSumes the stop position, the en 
ergization of the associated relay. AS is delayed 
for a predetermined time interval provided the 
Signal is put to Stop manually, this delay being 
nullified by the release of the corresponding 
track relay when the signal is automatically put 
to stop by a passing train. The approach lock 
ing relayS AS control the section locking relays 
ES and WS by means of the circuits of Fig. 1D, 
which relays provide directional control of the 
SWitch locking and function in a Well-known 
manner so that when a train enters a route, the 
locking of each switch ahead of the train Will 
be maintained While the locking of each SWitch 
in the rear of the train will be released as soon 
as the corresponding track section is vacated. 
This is accomplished by arranging the circuits 
So that When a signal is cleared, a series of 
relays ES or WS selected by the switch corre 
Spoildence relays NC and RC, and 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. E, which relays in turn govern the 
circuits for the switch control relays WR in such 
a manner that When a signal control relay R. 
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3 
becomes energized to clear the signal for a route, 
the pick-up circuit for the control relay WR 
for each switch' of the route is opened, but each 
relay WR is held energized by the relay NC or 
RC for the switch it controls to electrically lock 
the switch in the position it then occupies until 
the corresponding Section of the route is vacated. 
The SWitch locking relays LS also control the 
circuits of the signal mechanisms G of Fig. 1F in 
Such a manner that the clearing of a signal in 
response to the operation of its control relay R. 
is made dependent upon the locking of each 
SWitch of the corresponding route, while the re 
lays AS also control the signal circuits of Fig. 
iF and the route Selecting circuits of Fig. 1A to 
provide time and approach locking for opposing 
Signals. 

In order to simplify the construction, the re 
lays employed in the System herein disclosed 
are arranged in two groups. One group com 
prises all of those relays so far described which 
relays have to do With the safety of train opera 
tion, and it is to be understood 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. 1A and 1B which govern the selection of 
routes in response to route lever operation, and 
Such indication repeating relays as are required 
for the control of the route circuits and of the in 
dication lamps associated with the operator's 
Control panel. These relays are preferably Small 
quick acting relays of a type such as that shown 
in the Lewis Patent No. 1,815,947, granted July 
28, 1931, for Electrical Relays, and are prefer 
ably mounted in a compact array in the control 
cabinet at the rear of the operator's panel. 
The indication repeating relays referred to 

include a switch indication relay for each posi 
tion of each switch or crossover, such as the 
relays NWK and RWK of Fig. 1E which relays, 
as will be clear from the drawing, are normally 
deenergized repeaters of the correspondence re 
lays NC and RC, respectively, and also include 
the indication relays SP of Fig. 1H, there being 
one relay SP for each track section of the layout. 
The relay SP for each section is controlled by 
the section locking relays ES and WS as shown 
in Fig. 1H. 
The Selection of a desired route by the opera 

tion of the apparatus of my invention is effected 
in two stages, the first of which is initiated by 
momentarily rotating the button P identifying 
the entrance end of the desired route, in a direc 
tion corresponding with the desired direction of 
traffic movement, and is completed by the result 
ing energization of a selecting circuit, or a series 
of tandem-connected selector circuits, for each 
available route having the same entrance as the 
desired route, whereupon an exit indicator for 
each of these routes becomes lighted on the track 
diagram to inform the operator which exits are 
available. 
These route Selecting circuits are shown in 

Fig. 1A, the circuits for each direction being 
combined in circuit networks similar in form to 
the track layout, With movable contacts at the 
points corresponding to the locations of the 
track Switches which are operated upon the ener 
gization of any selecting circuit to isolate that 
circuit from those for routes having different 
entrance ends. 
The route Selecting apparatus controlled di 

rectly by the route levers P as shown in Fig.1.A 
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includes a route selecting or entrance stick relay 
PS for each route entrance and an exit relay XS 
for each route exit. The exit relays for the two 
directions are controlled Over the separate net 
works referred to, by the entrance relays PS, and 
govern the route relays of Fig. 1B. The circuits 
-of Fig. 1A include certain additional route select 
ing relays identified by the suffix E when asso 
ciated with circuits for traffic movements from 
left to right, and by the reference W when asso 
ciated with traffic movements from right to left. 
One such selecting relay is required for each 
Switch which forms the junction of converging 
routes provided the Switch is located in a section 
which is not adjacent the entrance end of a route, 
examples being the relays TBNE, RW and 5BNW 
of Fig. 1A. These relays are repeaters of the 
entrance relays and are not required for the en 
tering sections because then the entrance relay 
itself in a corresponding situation serves as a 
route selecting relay to select one or the other 
of the two converging routes, examples being 
the relays 2PS, 6PS, 8PS and 2PS, whereas the 
relays APS and OPS, being associated with the 
common entrance end of diverging routes, func 
tion differently. An intermediate signal such as 
signal 8 requires a pair of direction selecting 
relays, such as the relays 8E and 8W. 
The second stage of the route selection is ini 

tiated by the momentary rotation, in a direction 
corresponding with the desired direction of traf 
fic movement, of the button P for the exit end 
of a route, to energize the exit relay XS for the 
desired route, which relay in turn completes a 
route circuit in Fig. 1B or Fig. 6 to energize a 
route relay NR or RR for each switch of the 
desired route. 
These route circuits, like the route selecting 

circuits of Fig. 1A, are combined in a circuit 
network corresponding with the track layout, but 
differ in that they are non-directional, that is, 
the route relays NR and RR are connected to 
the route circuits in parallel, and each route 
circuit is arranged to be energized in response 
to the operation of the exit relay XS at either 
end. The energization of the route relays for a 
route opens contacts in the circuits of Fig. 1A 
and Fig. 1B or 6 which fully isolates the circuits 
for the selected route from the corresponding 
circuits for conflicting routes. 
This completes the selection of the desired 

route, which then becomes established automati 
cally due to the operation of the Switch control 
relays WR of Fig. 1E, hereinbefore referred to, 
by the route relays NR, and RR. When the track 
SWitches assume the required positions the proper 
'signal control relay R, Fig. 1C, becomes ener 
gized to lock the switches in the required posi 
tion, to clear the signal at the entrance to the 
selected route, and to indicate the route by light 
ing a corresponding series of lamps on the track 
diagram. 
The established route may be cancelled man 

ually by operating the entrance relay momen 
tarily in a direction opposite to that correspond 
ing to the established traffic direction, otherwise 
it will be cancelled automatically when a train 
enters the first track section. In either case, 
the route selecting circuits of Fig. 1A for each 
section of the route are maintained isolated until 
the SWitch locking for such section becomes re 
leased, this being accomplished in a novel man 
ner through the medium of the Switch indication 
-relays NWK and RWK. 

I shall now describe the operation of the appa 
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ratus of Figs. 1A to 1H, inclusive, 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 the approach section 4T, 
Fig. 1E, the release of track relay ATR closes 
back contact 4, Fig. 1H, to complete the circuit 
for the red lamp of the approach indicator 4TK, 
this indicator becoming lighted to inform the 
operator of the approach of the train. 

Normally, all the indication lamps are dark 
and each route lever P is free to be operated to 
the left or to the right to mark the entrance or 
exit to a route. 
To set up route 4-2, the operator will first 

move lever 4P momentarily to the right to pickup 
relay 4PS. The pick-up circuit for relay 4PS 
may be traced in Fig. A from terminal B, front 
contact 5 of track relay ATR, right-hand con 
tact 6 of lever 4?, back contact of route relay 
NR, relay 4PS, back contact f8 of the associat 

ed exit relay 4XS to terminal C. Relay 4PS upon 
becoming energized completes at its front contact 
9 a. Stick circuit which extends to terminal B 

at contact 5 of relay ATR over the normally 
closed contact 20 of lever 4P, and in Fig. 1H, re 
lay 4PS completes an indication circuit from ter 
minal B, hack contact 2 of relay 4COS, front 
contacts 22 and 23 of relays 4RGP and APS 
through the red lamp of indicator 4GK to ter 
minal C, thereby indicating that point 4 on the 
track diagram is an entrance point. Relay 4PS 
by closing its front contact 24, Fig. 1A, com 
pletes circuits for relays 8E and TBNE and for 
the lamps for the exit indicators 8XK, iOXK and 
f2XK, thereby indicating each available exit on 
the track diagram, and also prepares circuits for 
relays 8XS, OXS and 2XS. 
The circuit for relay 8E corresponds to route 

4-8 and extends from terminal B, contact 24 of 
relay 4PS, back contacts 25, 26, 27 and 28 of re 
lays INR, NWK, 2PS and 8XS, relay 8E, front 
contacts 29 and 30 of the approach locking re 
lays f2AS and OAS for the opposing signals 2 
and ( to terminal C. Relay 8E by closing con 
tact 3 causes lamp 8XK to be lighted and at 
contact 32, relay 8E connects relay 8XS in place 
of relay 8PS to contact 33 of lever 8P. 

Tever 8F is now conditioned to function as an 
exit lever and if moved to the right momentarily, 
relay 8XS is picked up to be held subsequently 
over its stick circuit including its own front con 
tact 28 and contact 24 of relay 4PS. As long as 
lever 8P is held reversed, relay 8E is held ener 
gized over its stick circuit including contacts 34 
and 35, but when lever 8P is restored to normal, 
relay 8E releases to reestablish lever 8P as an 
entrance lever and lamp 8XK remains lighted, 
being energized over contact 36 of relay 8XS 
after relay 8E releases. However, in the present 
instance, it is to be understood that lever 8P is 
not operated. 
The circuit for lamp 0XK corresponds to 

route 4-0 via 5 reversed and extends from ter. 
minal B, contact 24 of relay 4PS, back contacts 
37 to 46, inclusive, of various relays as designat 
ed on the drawing, lamp XK, front contact 47 
of relay OAS to terminal C. 

Lever 9P is therefore conditioned to function 
as an exit lever and if moved to the right mo 
mentarily, completes at contact 48 a branch of 
the circuit for lamp 0XK comprising a pick-up 
circuit for relay OXS, and relay OXS upon be 

12 
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coming energized completes its stick circuit at 
contact 49. However, in the present instance, it 
is to be understood that lever 9P is not to be op 
erated. 
The circuit for relay BNE corresponds to the 

main line route 4-2, and extends from termi 
nal B, contact, 24 of relay 4PS, back contacts 37 
to , inclusive, and thence over back contacts 
50 to 53, inclusive, of the relays designated on the 
drawings through relay 7BNE to terminal C. Re 
lay BNE picks up and completes a circuit from 
terminal B at its front contact 54 through lamp 
2XK, contact 55 of relay 2AS to terminal C, 
thereby lighting the exit lamp 2XK and condi 
tioning lever 2P to function as an exit lever. 
The operator therefore has a choice of three 
exit points and it will be assumed that he now 
completes the selection of the desired route 4-2 
by moving lever 2P nomentarily to the right, 
completing the pick-up circuit for relay 2XS at 
contact 56. Relay 2XS picks up and completes 
its Stick circuit at Contact 57 and is held ener 
gized in multiple with lamp 2XK over contact 
24 of relay 4PS. 
Relay 2XS upon picking up, completes in Fig. 

1B a branched route circuit for energizing a route 
relay for each SWitch of the Selected route. The 
Selected route circuit extends from terminal B 
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over contact 58 of relay f 2XS, front contact 59 
of relay 7BNE, and from this point one branch 
extends through rectifier 69, relay TNR, to ter 
minal C and another through rectifier 6, relay 
5NR to terminal C so that relays TNR, and 5NR 
are energized. When relay 5NR picks up, the 
route circuit is extended from contact 59 over 
front contact 62 of relay 5NR, and back contacts 
63, 66 and 65 of relays 5BNW, SPS and 3RR, and 
from back contact 65 one branch extends through 
relay SNR to terminal C and another branch 
through rectifier 66 and relay NR to terminal C 
So that relays 3NR, and NR are also energized. 
When relay NR picks up, it completes, in Fig. 
H, a circuit from terminal B, contact 67 of a 

fasher or interrupter relay CT, back contact 
68 of relay NWK, front contact 69 of relay iNR, 
front contact of relay LS through the red 
lamp of indicator LK to terminal C causing the 
indicator LK above lever P on the control 
panel to display a fashing indication. It is to be 
understood that each of the remaining indica 
tOrS LK is provided with circuits, not shown, 
which are similar to those for indicator LK, and 
it follows that in the present case each displays 
a fashing indication, because each of the route 
relayS NR, is energized. 

Referring now to Fig. 1A, it Will be seen that 
the route relays controlled by relay 2XS open 
the Selecting circuits for each of the diverging 
routes having the common entrance point 4 ex 
cept that for the Selected route 4-2. Thus re 
lay 5NR opens its back contact 42 in the select 
ing circuit for route 4-0 via 5 reversed, thereby 
extinguishing lamp XK, and relay NR opens 
its back contact 25 in the selecting circuit for 
route 4-8, thereby releasing relay 8E and extin 
guishing lamp 8XK. The route relays also pre 
vent closing the selecting circuits for any of the 
converging routes having the exit point 2 ex 
cept the selected route 4-2. Thus relay 3NR, 
opens the circuit for relay 6PS which controls the 
selecting circuits for the conflicting route 6-2 
and for the CrOSS route 6-0, at its back con 
tact 7. The selecting circuit for route 8 - 2, 
Which extends from terminal B at front contact 
2 of relay 8PS to relay 2XS, is now open at 
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back contact 73 of relay TNR, as well as at back 
contact 54 of relay TBNE. In the selecting cir 
cuit network for the opposite direction, the cir 
cuit for the opposing route 2-4 which extends 
from contact 8 of relay 2PS to relay 4XS is iso 
lated from the others by the open back contacts 
74, 75, 76 and 77 of relays INR, 3NR, 5NR, and 
TNR and is held open at front contact 78 of relay 
2PS, this relay being held deenergized because 

its circuit includes back contact 79 of relay 2XS 
which contact is now open. Similarly, in Fig. 1B, 
it will be readily seen that the circuits for the 
route relays RR, 3RR, 5RR and RR are each 
held open at one or more points. The selector. 
and route relays for route 4-2 are therefore 
electrically isolated from the relays for all con 
flicting routes. 

Referring now to Fig. 1E, it will be seen that 
relay NR upon becoming energized completes 
the normal Operating circuit for the switch con 
trol relay WR, which extends from terminal B, 
resistor 80, front contacts 8? and 82 of relays 
NR, and LS, relay fWR, contacts 83 and 84 of 

relays LS and INR to terminal C. Relay WR 
picks up in its normal direction, but since route 
4-2 requires all track switches to occupy their 
normal positions, no SWitch Operations are re 
quired in the present case and each of the polar 
ized indication relays such as relay WP as well 
as each of the switch control relays WR already 
Occupies its normal position, as shown, and con 
Sequently each of the normal correspondence 
relayS NC is energized over a circuit similar to 
that for relay NC which circuit extends from 
terminal B, front contact 88 and normal polar 
contact 87 of relay WP, relay NC, normal polar 
contact 86 of relay WR to terminal C. It foll 
lows that when relay WR picks up, relay NWK 
becomes energized over the circuit from terminal 
Bower front contact 85 of relay WR, back con 
tact 89a of relay IRC and front contact 89 of 
relay NC through relay NWK to terminal C. 
Each of the remaining relays WR functions simi 
larly and therefore the normal indication re 
peating relay NWK for each, Switch of route. 
4-2 becomes energized, and closes a front con 
tact such as contact 68 of relay NWK, Fig. 1H, 
to connect the lamp of the corresponding indi 
cator AIK directly to terminal B, So that each 
of the indicators LK now becomes steadily 
lighted. 

Referring now to Fig. 1C, When the relays 
NWK for all the track SWitches of route 4-2 
become energized, indicating that the route is 
fully established, a circuit is completed for the 
signal control relay 4R from terminal B, front 
contact. 90 of relay 2XS, contacts 9 to 94 of 
the relays NWK, back contact 95 of relay AXS, 
relay 4R to terminal C. Relay 4R therefore 
picks up with the result that its back contact 
96, Fig. 1F, in the circuit for relay 4AS is opened. 
Relay 4AS consequently releases and opens its 
contact 97, Fig. 1D, to release the section locking 
relay AES. Relay AES in turn opens contact 
98 to release relay 3ES, and relay 3ES upon re 
leasing opens contact 99 in the circuit for relay 
TES. Relay TES upon releasing closes back con 
tact 0 to complete the stick circuit for relay 
7WS to prevent the release of relay TWS when 
Section T. becomes occupied subsequently by the 
train moving from left to right over route 4-2, 
contact 100 being for a purpose described here 
inafter in connection with Figs. 5A and 5B. Re 
lay 4AS by closing back contact Of, Fig. 1F, 
prepares a circuit over front contacts O2 and 
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f03 of relay 4R for the signal mechanism 4AG. 
Referring now to Fig. 1H, it will be seen that 

relay. AES upon releasing completes at contact 
04 a circuit for relay ASP. Contact 04 also 

connects terminal B to the circuit for relay SP, 
but that relay does not pick up because back 
contact f G5 of relay NWK is now open. Relays 
3ES and TES upon releasing complete the cir 
cuits for relays 3SP and SP at their back con 
tacts f06 and 50, Fig. H. Relay ASP picks up 
and at contact 0 completes circuits for indi 
cators AIK and ANK, the circuit for the latter 
including the closed contact 08 of relay NWK. 
Relay 3SP picks up and at contact 09 completes 
circuits for indicators 3NEK and 5NK OVer Con 
tacts O and of relays 3NWK and 5NWK, 
respectively. Relay TSP picks up and at contact 
2 completes circuits for indicators NK and 

7K, the circuit for indicator TNK also including 
contact 3 of relay 7 NWK, so that now all the 
white lamps of the row representing route 4-2 
on the track diagram are lighted. . 
At the same time, relay AES, opens its front 

contact 4, Fig. 1E, thereby releasing the Switch 
locking relay LS which at its back contact 70, 
Fig. 1H, completes a circuit for maintaining 
lamp. LK lighted after the route relay NR is 
released. Similarly, relay 3ES opens its front 
contacts 5 and 6, Fig. 1E, to release the 
switch locking relays 3LS and 5LS and relay ES 
opens contact to release relay I S. All of 
the track switches are now locked electrically, 
the operating circuit by which the relays WR 
are controlled by the route relayS NR and RR 
being open at the front contacts of the relayS 
LS. However, the switch control relayS WR 
are held energized over holding circuits as long 
as the switches are locked, as illustrated for relay 
WR, in Fig. 1E. The closing of back contacts 
82 and 83 of relay LS, it will be seen, completes 
a holding circuit for relay WR extending over 
front contacts 8 and 9 of relay iNC to hold 
relay WR in its normal position as long aS re 
lay LS remains released. The closing of other 
back contacts of the LS relays, namely, the cone 
tacts 22, 23, 25 and 27, Figs. 1F, completes the 
circuit for the signal mechanism AAG which cir 
cuit extends from terminal B, front contacts 20 
and 2 of relays f2AS and TNC, back contacts 
22 and 23 of relays TLS and 5LS, front con 

tact 24 of relay 5NC, back contact 25 of relay 
3LS, front contact 26 of relay 3NC, back contact 
27 of relay ILS, front contact 28 of relay NC, 
back contact 0 of relay 4AS, front contact 02 
of relay 4R, back contact 29 of relay 4COS, 
normal polar contacts 30 and 3 of relayS. 
5WP and WP, front contacts 32, 33, 34 and 
35 of relays 2TR, TTR, 3TR and ATR, thence 
over the pole changer contacts 36 and 3 of 
the line relay ADR, through the Winding of mech 
anism 4AG to terminal C at contact 03 of relay 
AR. w 

Signal 4A now clears and relay 4RGP releases 
in response to the opening of back contact 38 of 
mechanism 4AG and at its contact 22, Fig. 1H, 
relay 4RGP controls the circuits for indicator 
4GK to cause the indication displayed thereby 
to change from red to green. 
I shall next assume that the approaching train 

accepts the cleared signal 4A and enters the first 
detector section AT of the route. The track 
relay ATR, and its slow-acting repeater relay 
ATP release successively, relay ATP by closing 
its back contact 39, Fig. 1H lighting the red 
lamp indicator ATK to indicate that section AiT 
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is occupied. Relay AiTR, by opening contact 5, 
Fig. 1A, releases relay 4PS, and relay APS, by 
opening contact 24, releases relay BNE. Which 
relay, in turn, releases relay 2XS, causing in 
dicator 2XK to become dark. Referring noW to 
Fig. 1B it will be seen that the route relay cir 
cuits are arranged in a novel manner So that 
the selected circuit is not interferred With by 
the release of the entrance relay and of the 
selector relay TBNE controlled thereby but re 
main intact as long as terminal B remains con 
nected to the circuit at the front contact of the 
exit relay, due to the provision of a connection 
which is completed over front contact 40 of re 
lay TNR after relay TBNE releases and drops its 
contact 59, and that the route circuit is not 
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opened to release relays NR, 3NR, 5NR, and TNR, 
until relay 2XR, releases to open contact 58. 
Heretofore in circuits of this character, it has 
been necessary either to use front contacts only 
of the selecting relays, requiring a larger num 
ber of such relays, or to employ separate net 
Work circuits for the two directions for the route 
relayS. 
When the route relays are released, relay 4R, 

Fig. 1C, is released by the opening of contact 90 
of relay 2XS, and from Fig. 1A it will be seen 
that the selecting circuit for route 4-2 remains 
isolated, and the circuit for selecting any route 
conflicting with route 4-2 governing traffic 
movements from left to right cannot be set up at 
this time because these conflicting circuitS in 
clude open back contacts such as contacts 26, 4, 
43 and 42 of the energized relays NWK in series 
With the NR, relay contacts 25, 7, 42 and T3 
hereinbefore referred to. Similarly, the circuits 
for selecting conflicting routes for governing 
traffic movements from right to left cannot be 
set up because they include the open contacts 
43 to 46, inclusive, of the NWK relays, which 
relays are held picked up by the WR relays as 
long as the switch locking remains effective. This 
arrangement is an improvement upon the ar 
rangement disclosed in my Patent No. 2,179,462, 
where the sectional release of the route Selecting 
circuits is provided by including front contacts 
of the Switch indication relays in the circuits 
and by bridging these contacts by front contacts 
of the Switch locking relays. The present ar 
rangement possesses the advantage not only of 
requiring fewer contacts, but of simplifying the 
wiring, since the locking relays are of a different. 
type and are usually located at Some distance 
from the Selecting and route relayS. 
When relay ATR releases, its contact 35 

opens, deenergizing mechanism AAG which re 
leases to put signal 4A to stop, and then relay 
4RCGP picks up and by opening its back contact 
22, Fig. 1H, restores the entrance indicator 4GK 
to its normal dark condition. Relay 4RGP also 
completes a circuit for relay 4AS at contact 47, 
Fig. 1F. Relay 4AS now picks up in the usual 
manner and at contact 97, Fig. 1D, prepares a 
circuit for relay AES, which relay, however, re 
mains deemergized as long as section AT is occu 
pied and consequently the series of lamps repre 
senting route 4-2 on the diagram remain 
lighted. It is to be understood that each of the 
track indication lamps such as 3TK and TK 
is controlled by the associated track repeater re 
lay as illustrated for lamp ATK in Fig. 1H, and 
that lamps 3TK and TK become lighted suc 
CeSSively as the train passes over route 4-2. 
When Section AT is vacated, relay ATR, 

picks up and at contact 48, Fig. 1D, completes 
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the circuit for relay AfES which picks up and 
closes its contact 4, Fig. 1E, reenergizing relay 
LS. Since relay fNR has already been re 

leased, the opening of back contacts 82 and 83 
of relay LS releases relay WR and conse 
quently relay NWK releases. Relay AES by 
opening its back contact. 94, Fig. 1H, releases 
relay ASP, extinguishing the lamps AK and 
ANK. Relay ATP also picks up and extin 
guishes lamp ATK and relay LS by opening its 
back contact 70 extinguishes lamp LK. The 
locking of Switch B is in this manner released 
behind the train as soon as the detector section 
AT is vacated so that a conflicting route such as 
the route 4-8 involving only that section of the 
Occupied route 4-2 now may be set up. 
When section 3'i is vacated, relay 3TR picks 

up completing the circuit for relay 3ES, Fig. 1D, 
at contact 9 and relay 3ES upon becoming 
energized closes contacts if 5 and 6, Fig. 1E, 
to pick up relays 3LS and 5L.S. Relay 3ES also 
opens contact 66, Fig. 1H, releasing relay 3SP, 
extinguishing lamps 3NK and 5NK. The locking 
of switch 3 is released as indicated by the track 
diagram, permitting a conflicting route such as 
4-0, 6-0 or 6-2 to be set up if desired. 
When section TT is vacated, relay TR closes 
its front contact in the circuit for relay TES and 
relay 7ES picks up, opening contact 56, Fig. 
lH, to release relay 7SP, and closing contact 

7, Fig. 1E, to pick up relay 7LS. Indicators 
NK, TK and K now become dark, thereby 

Completing the restoration of the apparatus to 
its normal condition. 

I shall next assume that with the apparatus 
in normal condition as shown that levers 3P 
and 2P are operated momentarily to the left, 
in the reverse order, button 2P being operated 
first to set up route 2-4 for a train movement 
from right to left. In response to the operation 
of lever 2P to the left, relay 2PS picks up 
and is held energized over its stick circuit and 
at contact 78, Fig. 1A, completes circuits for 
relays 8W and 5BNW, as will be apparent from 
the drawing. Relay 8W picks up and at contact 
5 connpletes a circuit for indicator 2XK. A. 
branch Of this circuit extends over contacts 3 
and 4 through relay RW, but this branch is 
open at contact 53 of relay 3PS. Relay 5BNW 
picks up and at contact 54 completes circuits 
for indicators AXK and CXK. Relay 2PS also 
completes a circuit not shown, but similar to 
that for indicator 2SK, Fig. 1H, for lighting 
the red lamp for indicator 2GK. Since route 
2- is to be selected, the operator now moves 

lever P nomentarily to the left to pick up relay 
4XS which is then held energized over its stick 
circuit including its own front contact 55 by 
relay 5BNW, which relay in turn is held ener 
gized by relay 2°S. 

Relay 3XS upon picking up closes contact 56. 
Fig. 1B, to pick up relays NR, and 3NR, and a 
branch of the circuit for these relays is com 
pleted over front contact 63 of relay 5BNW to 
pick up relays SINR, and NR. When these re 
lays pick up, indicator SXK, Fig. 1A, is extin 
guished by the opening of back contact 75 of 
relay 3NR, and relay 8W released and indicator 
2XK extinguished by the opening of back con 
tact 7 of relay TNR. The remaining operations 
are similar to those already described, and it 
will be readily apparent from the drawings that 
relay 2R, Fig. 1C, will pick up over front con 
tact 95 of relay XS as soon as each of the 
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relays NWK pick up, and that relay 2R will 75 

release relay 2AS, Fig. 1F. It will also be ap 
parent, from Figs. 1D and 1E that relay 2AS: 
upon releasing will cause the successive release 
of the section locking relays of the series COIIl 
prising relays TWS, 3WS and AdWS to release 
the SWitch locking relays LS, SLS, SIS and 
ILS to permit the clearing of signal 2 in a 
manner similar to that already described in con 
nection with signal 4. 
I shall next assume that the operator cancels 

route 2-4 manually, by moving lever 2P to 
the right to release relay 2PS and all of the 
relays controlled thereby. Signal 2 will assume 
the stop position and relay 2RGP will pickup, 
but it is to be understood that relay 2AS Will 
remain deemergized for a predetermined time 
interval to provide the usual "time locking' to 
prevent the reversal of traffic direction directly 
in advance of the train approaching signal 2. 
Under this condition, not only is front contact 
i2G of relay 2AS, Fig. 1F, held open to prevent 
the clearing of signal 4A or 4C for route 4-2, 
but contact 55 of relay 2AS, Fig. 1A, also re 
mains open to prevent the lighting of lamp 2XS 
or the energization of relay 2XS to set up route 
4-2, until the time interval has expired. 
Returning now to a consideration of route 

4-2, I shall assume that a train governed by 
signal 4A has entered the route, and that the 
operator desires to clear the call-on signal AC 
to admit - a second train to section AT While 
that section is still occupied by the first train 
moving from left to right. A connection to ter 
minal B for picking up relay 4PS becomes avail 
able at back contact 5a of relay ATP shortly 
after relay ATR is released by the first train 
entering section AT and it follows that the can 
celled route 4-2 may then be set up again by 
moving levers 4P and 2P momentarily to the 
right as previously described. Relay 4R will pick 
up, but mechanism 4AG, Fig. 1F, will remain 
deenergized because its circuit is open at contact 
35 of relay ATR, or at contact 34, 33 or 
f32 if the train has advanced beyond section 
AT, and indicator 4GK will continue to display 
a red light after the route has been fully set up. 
To clear signal 4C for route 4-2, the oper 

ator will again move lever 4P momentarily to 
the right after he has picked up relay 4R as 
above described, the operation of lever 4P in this 
case completing a pick-up circuit for relay 
4CCS, Fig. 1A, from terminal B, contact 5tt 
of relay ATP or contact 5 of relay AiTR, Con 
tact 6 of lever 4P, front contact of relay 
fNR, front contact 57 of relay 4RGP, relay 
4COS, contact 58 of relay 4R to terminal C, 
and relay 4COS will pick up to complete a stick 
circuit over contact 58, which circuit extends 
to terminal B Over its own contact 59. 

Relay ACOS completes a circuit in Fig. 1F for 
mechanism 4CG which is a branch of the circuit 
for mechanism 4AG already traced, extending 
from terminal B at contact 20 of relay f 2AS 
as already described to contact fo2 of relay 4R, 
and thence over front contact 29 of relay 4COS, 
the winding of mechanism 4CG, contact 03 of 
relay 4R to terminal C. - 

Signal 4C now clears, relay 4RGP releasing 
due to the opening of the back contact 60 of 
mechanism 4CG. 
When relay 4COS picked up, it caused indicator 

ACG to display a distinctive flashing red indi 
cation by closing its front contact 21, Fig. 1H, 
which is connected to terminal B over contact 
67 of the continuously operating flasher relay 
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CT. When signal 4C clears, indicator 4GK will 
display a continuous flashing green indication 
due to the closing of back contact 22 of relay 
4RCP. Since relay 4PS is now energized over 
back contact 5a of relay ATP, it will not release 
if the second train enters section AT before 
the first train vacates that section. In this case, 
the operator may cancel the route manually by 
operating lever 4P momentarily to the left to 
Open the stick circuit for relay 4PS at contact 20. 

I shall next assume that with the apparatus in 
the normal condition, as shown, that the oper 
ator moves levers 4P and 8P momentarily to the 
right in that Order to establish route A-8. The 
operation of lever 4P energizes relay 4PS which 
causes relay 8E, Fig. 1A, to pick up, as has already 
been described. It will be seen that the circuit 
for relay 8E includes contacts of the approach 
locking relays associated with the opposing sig 
nals 0 and 2, and the circuits are so arranged 
as to prevent the setting up of route 4-8 or 
2-8 when route 0-2, 0-4, 2-2, or route 
2-4 via reversed is set up, but not when the 
non-conflicting route fo-6 is set up. When le 
ver 8P is operated with relay 8E energized, the 
pick-up circuit for relay 8XS is closed from ter. 
minal B at contact 33 of lever 8P over front con 
tact 32 of relay 8E and relay 8XS picks up, es 
tablishing its stick circuit at front contact 28, 
and relay 8E releases due to the opening of con 
tact 35 when lever 8P is restored to normal. 
Lamp 8XK is now energized over contact 36 or 
relay 8XS and at contact f6, Fig. 1B, relay 8XS 
closes the circuit for relay RR which picks up 
to complete the route selection. 

Relay RR at contact 37, Fig. 1A, opens the cir 
cuits for lamps OXK and 2XK and also opens 
contact 62 in the circuit for relay 2PS. Relay 
RR closes contacts 63 and 64, Fig. 1E, com 

pleting the reverse energizing circuit for relay 
fWR which relay reverses and operates the track 
Switches A and B to reverse, this operation 
being indicated by the flashing of lamp LK, the 
circuit for which is closed from terminal B over 
contact 6 of the flasher relay CT, Fig. 1H, back 
contact 65 of relay RWK, front contacts 66 
and 70 of relays RR and LS, lamp LK to ter 
minal C, lamp LK becoming steadily lighted 
when the switches complete their movement to 
reverse to energize relays WP, RC and RWK. 
When relay RWK picks up, the closing of its 

contact f67, Fig. 1C, completes a circuit for relay 
4R extending to terminal B at contact 68 of 
relay 8XS and relay 4R picks up, releasing re 
lays 4AS, AfES and LS and thereby completing 
a circuit in Fig. 1F for the signal mechanism 4.C. 

Referring to Fig. H, it will be apparent that 
relay AES now completes the circuits for relay 
SP as well as that for relay ASP and that the 
route indicator lamps AK, RK and K are 
lighted to indicate route 4-8 on the diagram. 
I shall next aSSume that the operator sets up 

route 8-fo by moving levers 8P and f OP momen 
tarily to the right. It will be seen that lever 8P 
serves as an entrance lever as long as relay 8E 
is deenergized, that is, not only when no lever in 
the rear such as 2P or 4P has been operated, but 
also following the release of relay 8E after relay 
8XS has been energized. Since relay 8E is now 
deenergized, the closing of contact 33 of lever 8P 
completes the pick-up circuit for relay 8PS which 
relay picks up closing front contacts 44 and 72 
to energize the exit indicators (XK and 2XK. 
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48 of lever GP causes relay OXS to become en 
ergized. 

Referring now to Fig. 1B, it will be seen that a 
circuit is now closed from terminal B, contact 
i 69 of relay GXS, rectifier 60a of relay TNR to 
terminal C. Relay 7NR, therefore picks up and 
completes a branch circuit from terminal B at 
contact f69 over front contact TO of relay iNR, 
back contact fit of relay OPS, front contact 72 
of relay 8PS, rectifier 6ta, relay 5.NR to terminal 
C. Relay 5NR picks up and at its back contact 
74 disconnects the branch circuit which extends 

over back contact 12 of relay 8PS through relay 
5RR to terminal C. The circuits are arranged so 
that relay 5RR does not become energized upon 
the closing of back contact 72 following the re 
lease of relay 8PS, but relay 5.NR is held ener 
gized over its front contact 74 until terminal B 
is disconnected from the branched route circuits 
by the opening of contact 69 of relay OXS. 
The remaining operations involved in completing 
the set-up for route 8-0 and the clearing of 
Signal 8 are similar to those already described 
and a detailed description is believed to be un 
neceSSary. 
I shall next assume that the apparatus is in the 

normal condition as shown and that levers OP 
and 4P are moved momentarily to the left in that 
order. There are two routes O-4, a preferred 
route over crossover reversed and a secondary 
route over 5 reversed, the arrangement being 
Such that the preferred route is selected automat 
iCally if available. The operation of lever OP 
to the left completes the circuit for relay OPS 
at contact f 75, Fig. 1A, and relay OPS picks up 
and closes contacts f6 and 77 to energize relay 
8W and lamp 4XS. Relay 8W closes contact 5, 
thereby energizing relay RW over the circuit ex 
tending to terminal C at front contact 53 of re 
lay OPS, and relay RW upon becoming ener 
gized, at its back contact 52 opens the circuit 
for lamp 4XK which extends to terminal B over 
contact 77 of relay OPS, but maintains lamp 
4XK energized by reason of the connection to 
terminal B over front contact 52. It will be 
Seen, therefore, that if lever 4P is now moved 
momentarily to the left to close contact 78, 
relay 4XS becomes energized over the route cir 
cuit for route 0-4 via reversed, and that pref 
erence is given to one alternative route over the 
other when both are available in a very simple 
manner, as the choice depends merely upon 
which of the two converging route circuits in 
cludes the selecting relay such as R.W. Relay 
4XS when energized completes circuits in Fig. 1B 
from terminal B over front contacts 56 and 9 
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of relayS 4XS and RW for energizing the route 
relays IRR, 5NR and TNR for the preferred 
route. 
The Secondary route ?o-4 over 5 reversed is 

Selected in case relay RW is prevented from 
picking up, as Would be the case if crossover 
were locked normal due to the persence of a 
train in route 2-8, for example. In this case, 
relay NWK would be energized and the circuit 
for relay RW in Fig. 1A would be open at back 
contact 43 of relay NWK. The energization 
of relay 4XS With relay RW deemergized results 
in the energization of the route relays (NR, 3NR, 
5RR and TNR for the secondary route 0-4, as 
Will be apparent from Fig. 1B. 
The apparatus is also arranged so that a SeC 

Ondary route may be selected manually by the 
operation of one or more of the individual switch 

The subsequent closing of the right-hand contact 75 levers which define such route. This is accom. 
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plished by including contacts of the SWitch levers 

Thus, for exam 
ple, the secondary route 0-4 over 5 reversed 
may be selected even though the preferred route 

in the route selecting circuits. 

is available by moving the switch lever P to its 
left-hand or normal operating position to Open 
the circuit for relay RW at the lever contact 82. 
The "run-around' route 2-4 over crossovers 
and reversed may be selected instead of the 

corresponding main line route by moving the 
switch lever 7P to its right-hand or reverse oper 
ating position before operating levers 2P and 4P 
to the left. If this is done, the lever contact 
8 provides a connection to terminal C to permit 

relay RW to be energized by relay 8W when the 
latter, relay is energized by relay 2PS. It Will 
be noted that the circuit for relay RW has a 
direct connection to terminal Cover its own front 
contact 82 which is completed when relay RW 
picks up. This is provided in order to prevent 
the release of relay RW due to the inadvertent 
novement of lever P or P after the circuits for 
a route requiring, the energization of that relay 
have been set up. 
The arrangements for operating the track 

switches individually will be readily apparent from 
a consideration of Fig. 1E. It will be seen that 
if lever Pis moved to the left or right while relay 
fLS is einergized, a circuit is completed from ter 
minal B, resistor 80, contact 83 of lever P through : 
the winding of relay WR, contacts 82 and 83 of 
relay. LS and the left-hand or right-hand con 
tact i84 of lever P to terminal C to operate the 
contacts.of relay fWR to a position to correspond 
with that of the lever contact. In Systems emi 
ploying individual Switch levers, it is desirable to 
arrange the levers so they are ineffective unless 
operated while the Switch locking is released. 
This is accomplished as in my Patent No. 2,179,462 
by providing each SWitch lever With a Center Con 
tact which must be closed in order to effect the 
energization of the associated locking relay I.S. 
Thus relay TS has a pick-up circuit. Which ex 
tends from terminal B at contact 85 of relay 
AWS over front, contacts of the Section locking 
and track relays for sections T and AT through 
the winding of relay LS, center contact 34 of 
lever P to terminal C, and a stick circuit inde 
pendent of the lever which extends to terminal 
Cover front contact 86 of relay L.S. 
In order to indicate the response of the track 

switch to the operation of the individual switch 
lever, normal and reverse contacts of each lever, 
such as contact 3 of lever P, Fig. 1H, are in 
cluded in the circuit for the corresponding indi 
cation lamp TK in multiple With the route relay 
contacts such as contacts. 68 and 66. It will 
be apparent that whenever lever P is moved to 
left or right, lamp LK will flash until the 
switches assume the corresponding position and 
then will be steadily lighted until the lever is 
restored to its normal center position. 
In the foregoing, I have explained but a few of 

the many possible operations of the apparatus of 
Figs. 1A to H, inclusive, but it is believed that 
since the remaining operations are carried cut in 
a manner generally similar to those described, 
that they will be readily understood without fur 
ther explanation. 

It will be noted that the switch control circuits 
of Fig. l are arranged to require but tWo. Wires 
from the tower or control office to each relay W.R. 
for the control of the relay. This is of advan 
tage when the relays. WR are at a considerable 
distance from a tower, but when this distance is 

IO 

5 

20 

3 5 

40 

55 

60 

70 

9. 
short Or in case the relays WR are grouped. With 
the other relays in the tower, the arrangement of 
Fig. 2 employing fewer control contacts may be 
preferred. In Fig. 2, the relay: WR has two op 
positely connected Windings and When the normal 
route relay NR is picked up or when lever P. 
is moved to the left, or normal control position, 
the upper or normal winding of relay WR is 
energized from terminal B, contact 88 of relay 
IS, relay WR, front contact 83 of relay LS, 
contact 84 of relay NR (or left-hand contact 84 
of lever P) to terminal C. When relay. LS 
releases, a normal holding circuit is established, 
from terminal B, contact l89 and the normal 
winding of relay, WR, back contact 83 and the 
normal polar contact 90 of relay WR to ter 
minal C. Similarly, when relay. RR is energized 
or lever. P is noved to the right, corresponding 
reverSe pick-up and holding circuits are com 
pieted over contact 64 of relay RR or the right 
hand contact. 84 of lever P through the lower 
Winding of relay WR. It is believed obvious 
that circuits of Fig.2 may be readily substituted 
in the. System in place of the corresponding cir 

- cuits of Fig. 1E. 
In FigS. 1E and 2, the switch indication relays 

NWK and RWK are normally deemergized. It 
may be preferred to display indications of the 
positions of the track SWitches continuously and 
to maintain the switch control relays energized 
normally, to Control suitable indication lamps for 
that purpose. In that case the arrangement of 
Fig. 3 or that of Fig. 4 may be used. 

Referring to Fig. 3, it will be seen that the 
pick-up circuits for relay W.R. are generally sim 
ilar to those of Fig. 2, but that the holding circuit. 
does not include back contacts of relay LiS and 
hence is not opened when relay. L.S. picks up, and 
therefore... relay WR is normally energized. As 
Suming relay WR to occupy its normal position, 
as shown, if contact. 64 of the reverse route relay 
frR is closed, current will flow from terminal B 
at contact 88 or, 89 through the lower or reverse 
Winding of relay IWR over contacts 82. and f S4 
to. terminal C to neutralize or balance the effect 
of the current flowing. in the holding circuit ex 
tending from terminal B at contact 88 or 89 
through the upper or normal winding and con 
tacts. 90 and 9 of relay WR, consequently 
relay WR wiil release, opening its holding cir 
cuit. at contact 9, and opening the circuit for 
relay NC at contact 73, whereupon the circuit 
through the reverse winding of relay WR will 
become effective to energize the relay so as to 
reverse contacts 86 and 99- and to again close 
Contacts 89, 3 and 73, relay RC becoming 
energized when the switch indication relay. WP 
becomes energized in the reverse direction as a 
result of the movement of the track switch to 
eVeSe. 
It follows that, in Fig. 3, relay, NC. or RC, de 

pending upon the position of contact 86, is nor 
mally energized. and these relays by means of 
Contacts 92 and 93 control the usual normal 
and reverse Switch indication lamps NE. and 
ARE, which are preferably mounted on the con 
trol-panel of Fig.1G above the associated switch. 
lever. The indication repeating relays NWK 
and RWK in Fig. 3, however, are normally de 
energized as required for the control of the route 
Selecting circuits in the System of my invention. 
The circuit for relay NWK, for example, in Fig. 
3, extends from terminal B over front contact 89. 
of relay NC, relay NWK, contact 84 of relay 
NR to terminal C, and therefore closes when 
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a route is set up requiring Switch A or fB 
to be normal as soon as the switches assume 
the normal position in response to the energiza 
tion of relay NR, and relay NC becomes en 
ergized. As soon as the route is fully Set up, 
relay LS releases, and a connection to terminal 
C is closed over back contact 83 of relay. LS 
so that relay NWK renains energized after re 
lay NR releases, until relay LS is reenergized, 
precisely as in Fig. 1E. The rectifier 94 func 
tions in an obvious manner to prevent relay 
tNWK from being held energized over contact 
9 of relay WR. The circuit for relay RWK 

is similar to that for NWK and it Will be seen 
that these relays arranged as shown in Fig. 3 
may be used for the same purposes as the corre 
Sponding relays of Fig. 1E. 

Referring now to Fig. 4, it is often preferable 
to use a pair of interlocked neutral relays in 
place of a pclar switch control relay and this 
view illustrates one manner by Which this may 
be accomplished. In Fig. 4, relay WNR is the 
normal and relay WRR, the reverse SWitch con 
trol relay, these relays controlling the switch ma 
chines in place of relay WR by means of Con 
tacts 95 and 96. Relay WNR, is normally en 
ergized, as shown, over a circuit from terminal 
B, contact 9 and winding of relay WNR, back 
contact 98 of relay WRR, front contact 99 of 
relay WNR, to terminal C. If the route relay 
RR is picked up or lever P is moved to the 

right, a pick-up circuit for relay WRR is closed 
from terminal B, contact 82 of relay IS, relay 
IWRR, rectifier 238, contact 64 or 84 to ter 
minal C. Relay WRR, picks up and at back 
contact 33 breaks the holding circuit for relay 
fWNR, and then relay fWNR, releases and at 
its back contact 99 establishes a holding circuit 
for relay WRR, including its own front con 
tacts 2 and 98. If now relay NR picks up 
or lever P is moved to the left, a corresponding 
pick-up circuit for relay fWNR, is closed over 
contact 83 of relay LS and contact 84 or 84 
and relay WNR picks up and relay WRR re 
leases. Relay WNR completes the circuit for 
relay ANC at contact 252 and relay NC picks 
up to complete the circuit for relay NWK at 
contact 89 and for the normal indication lamp 
NE at contact f 92. When relay LS releases, 

relays WNR, and NC remain energized and a 
holding circuit is closed from terminal B at con 
tact 89 of relay NC, the winding and front con 
tact 263 of relay NWK, back contact 86 of 
relay (LS to terminal C, over which relay NWK 
is held energized after relay NR releases until 
relay LS is reenergized. The circuits for relay 
RWK in Fig. 4 are similar to those for relay 
fNWK and it is clear that these relays may be 
used in place of the corresponding relays of Fig. 
1E or Fig. 3. 
Another novel feature of my invention is in 

cluded in one form, in the route locking relay cir 
cuits of Fig. 1D, and in an alternative form, in 
the circuits of Figs. 5A and 5B. This feature of 
my invention is an improvement upon that dis 
closed in a United States application, Serial No. 
286,668 filed July 26, 1939, by G. T. Caille and 
A. P. Laze, for a Signalling and interlocking Sys 
tem for traffic routes, which corresponds With 
an application filed in France on January 14, 
1939. Heretofore it has been the practice to re 
lease the route locking relays for a route only 
when the route is established, for example, as 
hereinbefore explained in connection. With the 
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case the series of relays AES, 3ES and TES re 
lease successively in response to the opening of 
contact 97 of relay 4AS. In other words, it is 
the usual practice to arrange these relayS SO 
that they do not release unless a route is actually 
set up and often not unless the signal for a route 
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has actually been cleared, and therefore the pro 
tection given by these relays is not available 
in the event a train passes over a route under 
other circumstances, as for example, With the 
apparatus in the normal position, as shown, or 
in fact, in any case when a train passes a signal 
which is at stop and its approach locking relay 
AS not deemergized. This limitation is Over 
come in accordance With my invention, as illus 
trated in Fig. 1D, by including in the stick cir 
cuits for those section locking relays associated 
With the entrance ends of routes having more 
than one track section, such as the relay AES 
or WS, a back contact such as the contact 204 
or OO of the other relay AWS or TES for the 
same section. In the layout shown, this arrange 
ment is required in the circuits for relays AES, 
3ES, 5WS and TWS only. It will be seen, there 
fore, that the stick circuits for these relays are 
normally open and that the section locking relays 
AfES, 3ES and TES for route 4-2 are released 
not only by deemergizing relay 4AS as a result of 
setting up route 4-2 but also in the event a 
train moving from left to right passes signal 4 
at stop and releases the track relay ATR. Like 
wise, if a train enters route 4-2, or rather, 
route 2-4, from the right, the relays TWS, 
3WS and AWS are released successively by the 
opening of contact 205 of relay TTR unless the 
switches are already locked due to the release of 
the ES relays. In either case, the relays LS 
of Fig. 1E will be released to lock the SWitches 
for the unoccupied sections in advance of the 
train to provide the desired protection against 
operation of these switches. On the other hand, 
the added back contacts do not interfere in any 
way with normal operation, for, as already ex 
plained, when a train moving from left to right 
enters route 4-2, the ES relays will be released, 
relay TES closing at contact ?o the stick circuit 
for relay TWS to prevent its release by the open 
ing of contact 205 of relay TTR, and similarly, 
for route 2-4, the closing of back contact 204 
of relay AWS prevents the release of relay 
AfES due to the opening of contact 48 of relay 
ATR, by a train moving from right to left. 

Figs. 5A and 5B illustrate another way by 
which these desirable results may be obtained. 
Fig. 5A differs from Fig. 1D in that front con 
tacts of the auxiliary directional relays E and W. 
of Fig. 5B, such as contacts 206 and 207 of relays 
4W and 2E, are used in the stick circuits for 
the entering section relays of Fig. 5A in place 
of the back contacts 264 and 20 of relays 
AWS and TES shown in Fig. 1D. This form 
of my invention differs further in that two of the 
relays, namely, relays AWS and ES have been 
omitted. This is in accordance with the usual 
practice of omitting the section locking relays 
for the leaving sections of a route. Considering 
the train moving from left to right through route 
4-12, it will be apparent from Fig. 1E that con 
tact f : 7 of relay TES in the circuit for relay 
TLS may be replaced by a contact of relay 3ES 
to lock Switch TB until the train enters Section 
TT, and that then switch 7B will be locked by 
contact 208 of the track relay ITR. Similarly, 

description of setting up route 4-2 in which 75 contact 85 of relay AWS in the circuit for re 
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lay LS may be replaced by a contact of relay 
3WS. 

Referring now to Fig. 58, it will be seen that 
an auxiliary relay E or W is picked up. When 
the signal control relay R for the entrance end 
of a route becomes energized to release the series 
of section locking relays for the corresponding 
direction. Thus considering route 4-2, for ex 
ample, when relay 4R picks up, a circuit is closed 
from terminal B, front contact 209 of relay 4R, 
front contacts 2 to 23, inclusive, of the re 
lays NWK for route 6-2, relay A2E to ter 
minal C. When the train passes signal 4 and 
enters section Al T, relay 4R releases, but relay 
8E is held energized over a stick circuit ex 

tending from terminal B, back contact 2.f4 of re 
lay ATR, front contact 2 5 of relay NWK, 
back contacts 26 and 2 of relays 5RWK and 
TRWK, the front contact 28 and winding of re 
lay 2E to terminal C. As the train advances, 
additional connections froin terminal B to the 
stick circuit for relay 2E are provided at con 
tacts 29 and 220 of relays 3TR, and TTR to hold 
relay 2E energized, so that contact 207, Fig. 5A, 
Will be held closed as long as the front contact 
205 of relay TR in the circuit for relay TWS 
is open, to prevent the release of relay WS by 
a train moving from left to right. For the op 
posite direction, relay 4W has a pick-up circuit 
extending from terminal B at contact 22 of re 
lay it 2R, over contacts 222 to 225, inclusive, of 
the NWK relays through relay 4W to terminal 
C, and a stick circuit extending to terminal B 
over each of the back contacts 225, 227 and 228 
of relays TTR, 3TR and ATR, and contact : 
26 of relay 4W in Fig. 5A therefore functions 
So as to prevent the release of relay AES due to 
the opening of contact 43 of relay ATR by a 
train moving from right to left. It will be seen, 
therefore, that the circuits of Figs. 5A and 5B 
function in the desired manner to lock the track 
Switches in Sections in advance of a train irre 
spective of whether the signal control relay R. 
has been picked up or not. 

Heretofore in Systems of this character, as ill 
lustrated for example by the disclosures of each 
of the patents and applications hereinbefore re 
ferred to, it has been customary to employ tWo 
normal route relays for each CrOSSOver, One for 
each of the two parallel routes rendered available 
when the crossover switches are normal, instead 
of a single relay such as the relay 5NR of Fig. 1B. 
While the arrangement of Fig. 1B is to be pre 
ferred on account of the saving in relays, the old 
er arrangement of the relays may be preferred 
under certain conditions and may also be used 
with the circuits of my invention. 

Fig. 6 illustrates one manner by Which this may 
be accomplished. It will be seen that in Fig. 6 
the contacts and their connections are substan 
tially identical with those of Fig. 1B except that 
a pair of relays such as the relays 5ANR and 
5BNR, replaces each normal crossover relay Such 
as relay 5NR, the rectifiers 6 and 6 a which in 
Fig. 1B permit relay 5.NR to be energized over 
either of two independent circuits without inter 
ference have been omitted, contacts 229 and 230 
of relays 5ANR, and 5BNR, respectively, replac 
ing contacts i74 and 62 of relay 5NR. The cir 
cuit operation in Fig. 6 is identical With that of 
Fig. 1B, and a detailed explanation appears un 
necessary, likewise the manner in which these 
relays may be employed in connection. With the 
circuits of Figs. 1A and 15 appears to be Self eWi 
dent, 
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Although I have herein shown and described 

Only one form of apparatus embodying my inven 
tion and five modifications of portions thereof, it 
is understood that Various changes and modifica 
tions may be made therein. Within the scope of 
the appended claims without departing from the 
Spirit and Scope of my invention. 

Having thus described my invention, what I 
claim is: 

1. In an interlocking control System, a track 
layout including track Switches adapted to be ar 
ranged to form different routes for traffic nove 
ments in two directions, route levers for the ends 
of Said routes each having a normal position and 
tWo control positions, an entrance relay for each 
route entrance and an exit relay for each route 
exit in said layout, normal and reverse route re 
lays for governing the operation of the track 
SWitches to their normal and reverse positions, 
means for energizing the entrance and exit relayS 
for the two ends of a selected route When the 
route levers for the ends of Said route are suc 
cessively operated to corresponding positions, a 
single route circuit network comprising conduc 
tors arranged to correspond With the tracks of 
said layout interconnected by movable contacts 
located at points corresponding to the locations 
of the track switches, said network comprising a 
route circuit, for each route controlled by the exit 
relay for one end or the other dependent upon 
the traffic direction to be established, means con 
trolled by each entrance relay when energized for 
operating one or more of said movable contacts 
as required to isolate the route circuits controlled 
by such relay from those for conflicting routes 
having different entrance ends, means compris 
ing the route circuit for a selected route having 
its entrance and exit relays energized for ener 
gizing said route relays as required to establish 
said route for traffic movements in either direc 
tion, and means controlled by said energized 
route relays for operating certain of said movable 
contacts as required to isolate said energized route 
circuit from the circuits for conflicting routes 
having different exit ends. 

2. In an interlocking control system, a track 
layout, including track Switches adapted to be ar 
ranged to form different routes for governing 
traffic in two directions, an entrance relay and an 
exit relay for each route end, nanually operable 
means for successively energizing the entrance 
and exit relays for the opposite ends of a se 
lected route, normal and reverse route relays for 
governing the operation of the track SWitches to 
their normal and reverse positions, a Single route 
circuit network including a circuit for each route 
through the layout for energizing selected route 
relays as required to establish such route for traf 
fic movements in either direction, means governed 
by the entrance relay for a selected route When 
energized for isolating the route circuit for Such 
route from the circuits for conflicting routes hav 
ing the same exit end, means governed by the 
exit relay for the Selected route when energized 
for energizing the route circuit for such route at 
one end or the other dependent upon which traf 
fic direction is to be established, to operate the 
route relays as required to establish the selected: 
route, and means governed by said energized. 
route relays for isolating said energized route cir 
cuit from the circuits for all conflicting routes. 

3. In an interlocking control system, a track 
layOut including track SWitches arranged to form 
different routes for governing traffic in two di 

...rections, an entrance relay. and an : exit relay: 
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and a route lever for each route end, means re 
sponsive to the operation of the lever for the 
entrance end of a route for energizing the corre 
sponding entrance relay, a route selecting net 
Work for each direction each including a selecting 
circuit for each route for the corresponding direc 
tion prepared by energizing the entrance relay 
and completed by energizing the exit relay for 
Such route, said netWork including contacts So 
controlled by the entrance relays as to prevent 
the energization of selecting circuits for routes 
having portions in common, by more than one en 
trance relay at a time; means responsive to the 
operation of the lever for the exit end of a route 
having its selecting circuit prepared for ener 
gizing the exit relay for Such route, normal and 
reverse route relays for governing the operation 
of the track Switches to their normal and reverse 
positions, a non-directional circuit netWork in 
cluding a circuit for each route controlled by 
the exit relays for the opposite ends of such route 
for energizing selected route relays as required 
to establish the route for traffic movements in a 
direction dependent upon which of the two exit 
relays associated with opposite directions of traf 
fic movements over such route is energized, and 
means governed by the energized route relays for 
isolating the circuits for the selected route from 
the circuits for all conflicting routes. 

4. In an interlocking control system, a track 
layout including track switches arranged to form 
different routes for governing traffic in two direc 
tions, an entrance relay and an exit relay for 
each route end, manually operable means for Suc 
cessively energizing the entrance and exit relayS 
for the opposite ends of a selected route, a route 
selecting circuit network for each direction in 
cluding a selecting circuit for each route for the 
corresponding direction, means controlled by each 
entrance relay when energized for preparing the 
selecting circuit for each route having the cor 
responding entrance point, means responsive to 
the energization of an exit relay for the exit end 
of a route having its selecting circuit prepared 
for maintaining such exit relay energized Over 
said prepared circuit under the control of the en 
ergized entrance relay, normal and reverse route 
relays for governing the operation of the track 
switches to their normal and reverse positions, 
a non-directional circuit network including a cir 
cuit for each route controlled by the entrance and 
exit relays for the opposite ends of Such route 
irrespective of the traffic direction to be estab 
lished, each such circuit having a branch includ 
ing the winding of the normal or reverse route 
relay for each switch of the corresponding route, 
and means governed by the energized route re 
lays for isolating the circuits for the Selected 
route from the circuits for all conflicting routes. 

5. In an interlocking control System, a track 
layout including track Switches arranged to form 
different routes for governing traffic in two direc 
tions, an entrance relay and an exit relay for each 
route end, manually operable means for Succes 
sively energizing the entrance and exit relays for 
the opposite ends of a selected route, a route 
selecting circuit for each route for the corre 
sponding direction, means controlled by each en 
trance relay when energized for preparing the 
selecting circuit for each route having the corre 
sponding entrance point, means responsive to the 
energization of an exit relay for the exit end of 
a route having its selecting circuit prepared for 
maintaining such exit relay energized over Said 
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prepared circuit under the control of the ener- 75 
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gized entrance relay, hormal and reverse route 
relays for governing the operation of the track 
switches to their normal and reverse positions, 
a non-directional route circuit network including 
a route circuit for each route, means controlled 
by each entrance relay when energized for pre 
paring the route circuit for each route having the 
Corresponding entrance point, means controlled 
by each exit relay When energized for energizing 
the prepared route circuit for the route having 
the corresponding exit point to energize the route 
relays as required to establish said route, and 
means governed by the energized route relays for 
isolating the selecting circuit and the route cir 
cuit for the Selected route from the circuits for 
conflicting routes. 

6. In an interlocking control system, a track 
layout including track Switches arranged to form 
different routes for governing traffic in two direc 
tions, an entrance relay and an exit relay for 
each route end, manually operable means for 
successively energizing the entrance and exit re 
lays for the opposite ends of a selected route, a 
route selecting circuit network for each direc 
tion including a selecting circuit for each route 
for the corresponding direction, means controlled 
by each entrance relay when energized for pre 
paring the Selecting circuit for each route hav 
ing the corresponding entrance point, means re 
Sponsive to the energization of an exit relay for 
the exit end of a route having its Selecting cir 
cuit prepared for maintaining such exit relay 
energized over said prepared circuit under the 
control of the energized entrance relay, a plu 
rality of Selecting relayS controlled by Said en 
trance relays over said selecting circuits, contacts 
controlled by said entrance relays and Said select 
ing relays effective to prevent the control of any 
exit relay by more than one entrance relay at a 
time, normal and reverse route relays for gov 
erning the operation of the track switches to 
their n Crnal and reverse positions, a non-direc 
tional Circuit network including a route circuit 
for each route, means controlled by each en 
trance relay When energized and by the Selecting 
relays controlled by such entrance relay for pre- . 
paring the route circuit for each route having 
the corresponding entrance point, means con 
trolled by each exit relay when energized for 
completing the route circuit for the route having 
the corresponding exit point, means including the 
completed route circuit for energizing the route 
relays as required to establish such route, and 
means governed by the energized route relays for 
isolating the Selecting circuit and the route cir 
cuit for the Selected route from the circuit, for 
conflicting routes until the exit relay for such 
route is released. 

7. In an interlocking control system, a track 
layout including track switches adapted to be 
arranged to form different traffic routes, route le 
vers for the ends of said routes each having a 
normal position and two control positions, a pair 
of Stick relays for each route including an en 
trance relay and an exit relay for each route 
end, means for energizing the entrance relay at 
One end and the exit relay for the other end of a 
route when the two levers for the ends of said 
route are successively operated to one control po 
sition, means or energizing the entrance relay 
for said other end and the exit relay for said 
one end of Said route when the two levers for 
the end of Said route are successively operated 
to their other position, a stick circuit for each 
entrance relay including a back contact of the . 
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exit relay for the same route end, a stick circuit 
for each exit relay controlled by a front contact 
of the entrance relay for the other end of the 
same route, switch control means controlled by 
the exit relays for a route for operating the track 
Switches as required to establish such route, a 
signal at each end of each route for governing 
the movement of traffic Over the route, a signal 
control relay for each route end, a circuit includ 
ing a front contact of the energized exit relay 
for a route for energizing the signal control relay 
for the entrance end of Such route. When the 
track switches assume the positions required for 
Such route, and means controlled by each SWitch 
Control relay when energized for first locking 
each track SWitch of the route in the required 
position and for then clearing the signal at the 
entrance end of Such route. 

8. In an interlocking control Systein, a track 
layout including track Switches adapted to form 
different routes for governing trafic movements 
in tWo directions, an entrance relay and an exit 
relay for each route end, manually operable 
means for Successively energizing the entrance 
and exit relays for the opposite ends of a Selected 
route, SWitch control means controlled by the 
entrance and exit relays for a route for operat 
ing the track SWitches as required to establish 
Such route, signals at the ends of the routes for 
governing traffic movements over the route in 
opposite directions, a signal control relay for 
each route end, a circuit including a front con 
tact of the energized exit relay for energizing 
the signal control relay for the entrance end of 
the corresponding route when each track Switch 
of the route assumes the position required to 
establish the route, and a signal circuit for clear 
ing the Signal at the entrance end of said route 
including front contacts of said signal control 
relay and contacts controlled by each track switch 
of the established route. 

9. In an interlocking control system, a track 
layout including a plurality of track sections con 
taining track Switches which may be arranged 
to form different traffic routes, manually oper 
able devices for selecting said routes, a locking 
relay for each Section energized only when con 
ditions are proper for the operation of the switch 
in such Section, nCirmal and reverse route relays 
for each Switch, means controlled by each route 
relay for operating the corresponding switch to 
its normal or reverse position effective only when 
the locking relay for that switch is energized, 
normally deenergized normal and reverse indica 
tion relays for each switch, means for energiz 
ing each such normal or reverse indication relay 
when the normal or reverse route relay for the 
Same SWitch is energized and the SWitch assumes 
the corresponding normal or reverse position, 
route Selecting circuits for governing the opera 
tion of Said route relays as required to establish 
the route selected by the operation of said manu 
ally operable devices, means for isolating the 
route selecting circuits for established routes 
from those for conflicting routes comprising a 
back contact of each normal indication relay in 
a circuit governing the associated reverse route 
relay, and a back contact of each reverse indica 
tion relay in a circuit governing the associated 
norm&l route relay, neans for releasing the lock 
ing relay for each Switch of a selected route when 
Such route is established, and means controlled 
by each Such locking relay when released for 
maintaining energized the normal or reverse in 
dication relay for the associated switch to main 
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tain the corresponding route selecting circuit iso 
lated only until such locking relay is again ener 
gized. 

10. In an interlocking control system, a track 
layout including a track switch operable to nor 
mal and reverse positions to for in different traffic 
routes, route levers for selecting said routes, nor 
mal and reverse route relays for governing the 
operation of the track switch to said normal and 
reverse positions, normally deenergized normal 
and reverse indication relays, means for energiz 
ing the normal or reverse indication relay When 
the normal or reverse route relay is energized 
and the switch assumes the corresponding nor 
inal or reverse position, route selecting circuits 
controlled by said route levers for governing the 
operation of said route relays to selectively estab 
lish said routes, and means controlled by said 
indication relays for interlocking said selecting 
circuits comprising a back contact in each Select 
ing circuit which opens when the indication relay 
controlled by the route relay for the other select 
ing circuit is energized. . 

il. In an interlocking control Systein, a track 
layout including a track SWitch operable to nor 
mal and reverse positions to form different traffic 
routes, route levers for selecting Said routes, nor 
mal and reverse route relays for governing the 
operation of the track switch to said normal and 
reverse positions, normal and reverse indication 
relays, means for energizing the nCrnal Or re 
verse indication relay when the normal or reverse 
route relay is energized and the switch assumes 
the corresponding normal or reverse position, 
route selecting circuits, including Selecting relays 
energized in response to the operation of said 
route levers for governing said route relays to se 
lectively establish said routes, means for inter 
locking said selecting circuits comprising back 
contacts of a route relay and of an indication re 
lay in series in each of said selecting circuits, 
the contacts in each circuit being controlled by 
the relays governed by the other circuit, and 
means for deemergizing said energized route and 
indication relays to permit Gine selecting circuit 
or the other to be energized. 

12. In an interlocking control System, a track 
section including a track Switch Operable to nor 
mal and reverse positions to form different trafic 
routes, route levers for selecting said routes, a 
locking relay energized only when said track sec 
tion is unoccupied and conditions are proper for 
operating the track switch, normal and reverse 
route relays each effective when said locking relay 
is energized to govern the operation of the track 
sWitch to a corresponding normal or reverse posi 
tion, normal and reverse indication relayS, means 
for energizing the normal or reverse indication 
relay when the normal or reverse route relay is 
energized and the switch assumes the correspond 
ing normal or reverse position, route selecting cir 
cuits controlled by said route levers for governing 
said route relays to selectively establish said 
routes, each selecting circuit including in Series 
back contacts of the route relay governed by the 
other selecting circuit and of the indication relay 
controlled thereby, and means effective When a 
route has been established and said locking re 
lay has been released to maintain the energized 
indication relay picked up until said locking re 
lay is again energized, irrespective of the condi 
tion of the corresponding route relay. 

13. In an interlocking control system, a track 
layout including a traffic route having a first por 
tion extending from the entrance end of the lay 
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out to an intermediate point and a Second por 
tion extending from Said intermediate point to 
the exit end of the layout, route levers for the 
ends of Said route and for Said intermediate 
point, an intermediate entrance relay normally 
responsive to the operation of the lever for Said 
intermediate point, means responsive to the oper 
ation of the ever for Said exit end When Said en 
trance relay is energized to establish the Second 
portion of Said route, a Selector relay and an exit 
relay aSSOciated With Said intern ediate point, a 
pick-up circuit for Said Selector relay including a 
back contact of Said exit relay and closed in re 
Sponse to the operation of the lever at the en 
trance end of the first portion of Said route, 
means effective When Said Selector relay is ener 
gized to render the lever for Said intermediate 
point effective to control said exit relay in place 
of Said intermediate entrance relay, means coin 
trolled by said exit relay when energized to es 
tablish the first portion of Said route, and a stick 
circuit for said selector relay including its own 
front contact and a contact closed. When Said 
intermediate lever is reverSed, Whereby Said Se 
lector relay is released following the energization 
of said exit relay only upon the return of said 
intermediate lever to its normal position. 

14. In an interlocking control system, a track 
Section including a track SWitch operable to nor 
mal and reverse positions to form different traffic 
routes, route levers for Selecting Said routes, a 
locking relay energized only when Said track Sec 
tion is unoccupied and conditions are proper for 
operating the track SWitch, normal and reverse 
route relays each effective when said locking re 
lay is energized to govern the operation of the 
track SWitch to a Corresponding normal or re 
verse position, normal and reverse indication re 
lays, a pick-up circuit for each normal or re 
verse indication relay including a front contact 
of the normal or reverse control relay, respec 
tively, and a contact controlled by the track 
Switch which is closed only when the Switch as 
sumes the corresponding normal or reverse posi 
tion, a holding circuit for each indication relay 
including Said SWitch Controlled Contact and a 
back contact of Said locking relay, and inter 
locked route Selecting circuits for governing said 
route relays controlled by Said route levers, the 
circuit for governing each route relay including 
in Series back contacts of the other route relay 
and of the indication relay associated therewith. 

5. In an interlocking Control System, a track 
Section including a track SWitch operable to nor 
mal and reverse positions to form different traffic 
routes, route levers for Selecting Said routes, a 
locking relay energized only when said track Sec 
tion is unoccupied and conditions are proper for 
Operating the track SWitch, SWitch control means 
effective only when energized to operate the 
track SWitch to its normal and reverse positions, 
normal and reverse route relays for energizing 
said Switch control means effective only when 
said locking relay is energized, normal and re 
verse indication relays, means for energizing each 
normal or reverse indication relay when the track 
Switch occupies a corresponding normal or re 
verse position in agreement to the condition of 
its control means provided said control means is 
energized, means for maintaining said Switch 
Control means energized in its last Operated Con 
dition. When Said locking relay is deemergized, 
and interlocked route Selecting circuitS controlled 
by said route levers for governing Said route re 
lays, the circuit for governing each route relay 
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including back contacts of the other route relay 
and of the indication relay, aSSociated thereWith, 

16. In an interlocking control System, a track 
layout including track SWitches arranged to form 
different routes for governing traffic in tWO di 
rections, route leverS for the ends of Said routes, a 
route Selecting circuit netWork for each direction 
including a route Selecting circuit for each route 
for the corresponding direction each Said inet 
Work including Selecting relays energized in re 
Sponse to the operation of certain ones of the 
route levers for the entrance ends of Converging 
routes, normal and reverse route relays for gov 
erning the operation of the track SWitches to 
their normal and reverse positions, a single non 
directional route circuit network comprising a 
route circuit for each route selected in response 
to the operation of Said Selecting relays for Con 
trolling Said route relays, means responsive to 
the operation of the route lever for the exit end 
of a route having its Selecting circuit energized 
for Connecting a Source of current to the corre 
Sponding end of the route circuit for Such route 
to energize in multiple the route relays for the 
SWitches of the Selected route aS required to eS 
tablish Said route, and means controlled by Said 
energized route relays for isolating the energized 
route circuit from the route circuits for conflict 
ing routes irrespective of the condition of said 
Selecting relays. 

17. In an interlocking control system, a track 
layout including track Switches arranged to form 
different routes for governing traffic in two di 
rections, a route lever, an entrance relay and an 
exit relay for each route end, means controlled 
by each route lever for energizing the associated 
entrance relay, a route Selecting circuit network 
for each direction comprising a route circuit for 
each route including a front contact of the en 
trance relay for One end and the Winding of the 
exit relay for the other end of Such route each 
said network including selecting relays energized 
in response to the energization of the entrance 
relays for the entrance ends of certain. Ones of 
said routes said selecting relays being effective 
to isolate the corresponding selecting circuits 
from those for converging routes, normal and 
reverse route relays for governing the operation 
Of the track SWitches to their normal and reverse 
positions, a non-directional route circuit network 
Comprising a route circuit for each route Selected 
in response to the operation of said Selecting re 
lays for controlling said route relays, means re 
Sponsive to the Operation of the route ever for 
the exit end of a route having its selecting circuit 
energized for energizing the aSSOciated exit re 
lay, means controlled by the exit relay for a 
Selected route when energized for connecting a 
source of current to the corresponding end of 
the route circuit for Such route to energize in 
multiple Selected route relays to operate the 
track SWitches as required to establish Such 
route, and means controlled by said energized 
route relays for isolating the energized route 
circuit from the route circuits for conflicting 
routes irrespective of the condition of Said Select 
ing relayS. 

18. In an interlocking control system, a track 
layout including parallel tracks connected by 
pairs of track SWitches adapted. When normal to 
form parallel traffic routes and when reversed to 
form CrOSSOver routes from One track to the 
other, route levers for the ends of said routes, 
a. Single normal route relay and a single reverse 
route relay for each said pair of track switches for 
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governing the operation of the switches to their 
normal and reverse positions, a route circuit net 
work comprising conductors arranged to corre 
Spond with said track layout and including a 
route circuit for each traffic route through the 
track layout, each such route circuit having a 
branch including the winding of each route relay 
for governing a SWitch of the corresponding route, 
selecting means for isolating a particular route 
circuit from the route circuits for conflicting 
routes having different entrance ends, means for 
connecting a source of current to the exit end 
of said particular route circuit to energize the 
route relays connected thereto, and means COIl 
trolled by said route relays for isolating Said 
route circuit from the route circuits for Con 
ficting routes having different exit ends. 

19. In combination, a track layout including a 
plurality of track sections containing track 
Switches adapted to be arranged to form different 
traffic routes, signals for governing traffic move 
ments over said routes in two directions, a track 
relay for each Section, a section locking relay for 
each direction for each section, means preventing 
the operation of each track switch when the track . 
relay or either section locking relay for the CGr 
responding section is deemergized, circuits for 
said section locking relays arranged to provide 
two series of normally energized tandem con 
nected relays one series for each direction for 
each route comprising a pick-up circuit for each 
relay except the first relay of a series including 
a front contact of the track relay for the Sale 
Section and a front contact of the next preceding 
relay of the same series, a pick-up circuit for the 
first relay of each series including a front cOn 
tact of the track relay for the first section of 
the corresponding route and a contact controlled 
by the signal governing traffic over Such route 
and closed only when Such signal is at Stop, a 
stick circuit for each section locking relay except 
the first relay of a series including its own front 
contact and a front contact of the next preced 
ing relay of the same series, and a stick circuit 
for the first relay of each series including its 
own front contact, said signal controlled contact 
and a back contact of the last relay of the Series 
for the opposite direction for the same route. 

23. In combination, a track layout including a 
plurality of track sections containing track 
Switches for arranging different traffic routes, 
signals for governing traffic movements over said 
routes in two directions, a track relay for each 
Section, a section locking relay for each direc 
tion for each section, means preventing the oper 
ation of each track Switch when the track relay 
or either section locking relay for the corre 
sponding section is deenergized, circuits for ener 
izing said section locking relays in accordance 

with the positions of the track switches to pro 
wide two series of normally energized taindem 
connected relays, one series for each direction 
far each route, the relays of each Such Series 
being energized only when the signal governing 
tiraffic Cver the route in a corresponding direction 
is at stop, means controlled by the track relays 
and effective when a signal has been cleared in 
Order to permit a train to enter a route and the 
corresponding series of relays are deemergized 
for maintaining each relay of Said Series deen 
ergized only until the train vacates the Corre 
sponding section of the route, and means con 
trolled by the track relay for the first Section of 
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not been cleared to automatically deemergize the 
relays of the corresponding series to prevent the 
Operation of the track SWitches in the sections 
of Said route in advance of said train. 

21. In combination, a track layout including 
a plurality of track sections containing track 
SWitches for arranging different traffic routes, 
Signals for governing traffic movements over 
Said routes in two directions, a track relay for 
each Section, a section locking relay for each di 
rection for each section, means preventing the 
Operation of each track SWitch. When the track 
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each route and effective in the event a train 
enters such route when the entering signal has 

i.elay or either locking relay for the correspond 
ig Section is deenergized, circuits for energiz 
ing said section locking relays in accordance 
With the positions of the track switches to pro 
vide two series of normally energized tandem 
CCnnected relays, one series for each direction 
for each route, the relays of each such series be 
ing energized only when the signal governing 
traffic Over the route in a corresponding direc 
tion is at stop, a signal control relay for each 
signal, means effective when each signal con 
trol relay is energized to successively deemergize 
the locking relays for the route and direction 
governed by the corresponding signal and to 
clear such signal in response to the release 
of said locking relays, means effective in the 
event a train enters the first Section of such 
route with, said signal control relay not ener 
gized to automatically deenergize the corre 
sponding series of relays, and means controlled 
by eagh signal Control relay when energized to 
prevent the release of the series of relays con 
trolled by the opposing signal at the opposite end 
of the same route When a train governed by the 
signal cleared in response to the operation of said 
signal control relay occupies the last section of 
its route. 

22. In combination, a track layout including 
a plurality of track sections containing track 
switches for arranging different traffic routes, 
signals for governing traffic movements over said 
routes in two directions, a section locking relay 
for each direction for each section, means pre 
venting the operation of each track switch when 
either section locking relay for the correspond 
ing Section is deenergized, circuits for energiz 
ing said section locking relays arranged to pro 
vide two series of normally energized tanden 
connected relays one series for each direction of 
each route, the relays of each Such series being 
energized only when the signal governing traffic 
Over the route in a corresponding direction is at 
stop, means effective when a signal has been 
cleared in order to permit a train to enter a route 
and the corresponding Series of relays are de 
energized for maintaining each relay of said Se 
ries deenergized only until the train vacates the 
corresponding section of the route, and means 
automatically effective if a train passes a signal 
Which has not been cleared and enters the route 
governed by such signal to autoniatically deen 
ergize the series of locking relays for such route 
and direction. 

23. In combination, a track layout including 
a plurality of track sections containing track 
Switches for arranging different traic routes, a 
trak relay for each section, a section locking 
reiay for each direction for each section, means 
preventing the operation of each track switch 
When either section locking relay for the corre 
sponding section is deemergized, circuits for se 
lectively energizing said section locking relays 
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in accordance with the positions of the track 
Switches to provide two series of normally en 
ergized tandem connected relays, one Series for 
each direction for each route, neans automati 
cally responsive to the release of the track relay 
for the first section of a route by a train enter 
ing such route for successively deenergizing the 
corresponding series of relays, and manually 
governed directionally controlled means effec 
tive to prevent the release of said series of relays 
by said track relay when a train moving in the 
opposite direction enters said first Section. 

24. In combination, a track layout including a 
plurality of track sections containing track 
switches for arranging different traffic routes, 
a track relay fox each section, a section locking 
relay for each direction for each Section, neans 
preventing the operation of each track switch 
When either section locking relay for the COIre 
sponding section is deemergized, circuits for Se- 2 
lectively energizing said section locking relays in 
accordance with the positions of the track 
switches to provide two series of normally ener 
gized tandem connected relays, one series for 
each direction for each route, means automati- : 
cally responsive to the release of the track relay 
for the first section of each route by a train en 
tering such route for successively deemergizing 
the corresponding series cf relays, and means 
controlled by the last relay of said series When 
deenergized to prevent the deemergization of the 
locking relays for the opposite direction for the 
same route when the track relay of the last Sec 
tion of the route is released by Said train. 

25. In combination, a track layout including a 
plurality of track switches, a locking relay for 
each switch effective when deemergized to pre 
vent operation of the switch, a route lever for 
each route end at each end of the traffic route, 
an exit indication lamp and an exit relay for 
the exit end of each route, a route selecting cir 
cuit network for each direction of traffic move 
ment through said track layout each including 
a circuit for the exit lamp for each route extend 
ing in the corresponding direction, means respon- i. 
sive to the operation of the route lever for the 
common entrance end of a plurality of diverging 
routes for completing the circuit for the lamp for 
the exit end of each such route having its track 
switches in the required positions or unlocked as 
manifested by the energization of the correspond 
ing locking relays, means responsive to the Oper 
ation of the route lever for the exit end of a 
route having its exit lamp energized for energiz 
ing the corresponding exit relay in multiple With 
such lamp, route establishing means controlled 
by each exit relay when energized for operating 
the track switches as required to establish the 
corresponding one of said diverging routes and 
for extinguishing the exit lamps for the remain 
ing diverging routes. 

26. In an interlocking control system, a track 
layout including track switches adapted to form 
different routes for governing traffic movements 
in two directions, an entrance relay and an exit 
relay for each route end, manually operable 
means for successively energizing the entrance 
and exit relays for the opposite ends of a selected 
route, switch control means controlled by the 
entrance and exit relays for a route for operat 
ing the track switches as required to establish 
such route, signals at the ends of the routes for 
governing traffic movements over the route in Op 
posite directions, a signal control relay for each. 
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route end, a circuit including a front contact 
of the energized exit relay for energizing the 
Signal control relay for the entrance end of the 
corresponding route when each track switch of 
the route assumes the position required to estab 
lish the route, and a signal circuit for clearing 
the signal at the entrance end of said route in 
cluding front contacts of said signal control re 
lay and contacts controlled by each facing point 
track SWitch of the established route. 

27. In an interlocking control System, a track 
layout including track Switches arranged to form 
different routes for governing traffic in two direc 
tions, route levers for the ends of Said routes, 
a route selecting circuit network for each direc 
tion including a route selecting circuit for each 
route for the corresponding direction each said 
network including selecting relays energized in 
response to the operation of certain. Ones of the 
route levers for the entrance ends of converging 
routes to define the traffic direction to be estab 
lished, normal and reverse route relays for govern 
ing the operation of the track switches to their 
normal and reverse positions, a non-directional 
route circuit network comprising a single route 
circuit for each route selected in response to the 
operation of said selecting relays so as to pre 
pare the route relays for the corresponding route 
for energization When a source of current is con 
nected to the circuit at One end or the other 
according to the traffic direction defined by the 
energized selecting relays, means responsive to 
the operation of the route lever for the exit end 
of a route having its selecting circuit energized 
for connecting a source of current to the corre 
sponding end of the prepared route circuit for 
such route to energize in multiple the route re 
lays for the switches of the selected route as re 
quired to establish said route, and means con 
trolled by said energized route relays for isolat 
ing the energized route circuit from the route 
circuits for conflicting routes irrespective of the 
condition of said selecting relays. 

28. In an interlocking control system for a 
track layout including a through route having a 
first signal at its entrance end for governing 
traffic movements over a first portion of the route 
and a Second signal at an intermediate point for 
governing traffic movements over a second por 
tion of the route, a first and a second entrance 
relay for controlling said first and second signal 
respectively, a first and a second manually oper 
able device, a selector relay and an exit relay, 
pick-up and stick circuits for each entrance re 
lay adapted to be closed in response to the 
momentary operation of the associated manually 
operable device, the circuits for the second en 
trance relay becoming closed only if such opera 
tion occurs when the selector relay is in its re 
leased position, a pick-up circuit for said selector 
relay closed in response to the energization of 
said first entrance stick relay and including a 
back contact of said exit relay, two circuits closed 
in response to the Operation of said second manu 
ally operable device if such operation occurs when 
said selector relay is picked up, one being a pick 
up circuit for said exit relay and the other a 
stick circuit for holding said selector relay picked 
up only until such manually operable device is 
restored to normal, a stick circuit for holding said 
exit relay picked up until said first entrance relay 
is released, and means for releasing each entrance 
relay. 
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