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This invention relates to Switch and signal con 
trol Systems for railroads, and it more particular 
ly pertains to a SWitch and signal control System 
of the entrance-exit type. 
An entrance-exit Switch and signal control Sys 

ten is characterized by having a control ma 
chine at a tower or control Office Which has a 
control panel upon which is a miniature track 
diagran of the track layout for which the Sys 
tem is provided, such diagram having control 
buttons disposed thereon at points corresponding 
to the entrance and exit ends of routes extending 
through the track layout as defined by the loca 
tion of the various signals. The establishment of 
each route extending through the track layout. 
is effected responsive to the actuation by an op 
erator of the control buttons for the respective 
entrance and exit ends thereof. In Order that 
an operator may govern the establishment of 
routes intelligently in accordance With traffic con 
ditions, Suitable indications are provided along 
the diagram relative to routes established, the 
condition of the track Switches and Signals, and 
the occupancy of the various track sections. 

In some entrance-exit Systems Such as the SyS 
tem provided by the present invention, it is nec 
essary to designate only the extreme entrance 
and exit ends of a route which includes One Or 
more intermediate signals in Order to effect the 
setting up of that route. A route when set up 
in such a manner is said to be established by 
"end-to-end' control, and is conveniently called 
a "through route.' To facilitate the description 
of the present invention, each group of track 
Switches by which routes not involving interme 
diate signals can be established, is conveniently 
called an interlocked group. Thus, a through 
route extends through a plurality of interlocked 
gOUS. 
An object of the present invention is to pro 

vide an entrance-exit type of System requiring a 
minimum number of relays and circuit selections 
wnich can be readily and effectively applied to 
the governing of traffic through practically any 
track layout under all operating conditions re 
quired in standard railway practice. 
Another object of the present invention is to 

provide in an entrance-exit System an improved 
route selecting or route establishing. means 
Whereby a definite number of Switch position Se 
lecting relays is provided for selecting the normal 
and reverse operation of the track Switches of 
each crossover and each single track SWitch in 
the track layout, irrespective of the number of 
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ing over each of Such track Switches. For the 
Selective energization of each of such switch po 
sition selecting relays, two circuit networks are 
provided for each of the interlocked groups, one 
circuit network being energized responsive to the 
designation of an entrance or exit point for One 
end of the interlocked group, and the other cir 
Cuit network being energized responsive to tie 
designation of an entrance or exit point for the 
opposite end of that interlocked group. 
Another object of the present invantion is to 

allow the establishment of a route only if Such 
route is available for USe. Such object is accom 
plished by rendering the designation of an exit 
point effective for applying energy to the network 
for the energization of switch position selecting 
relays only if an exit relay for that exit point is 
energized. The energization of Such exit relay is 
dependent upon its being conditioned for ener 
gization responsive to entrance designation, and 
the Subsequent designation by a operator of that 
exit point. The Conditioning of the exit relays is 
accomplished by circuit Selections in the same 
circuit networks used for the energization of the 
SWitch position selecting relays, Such selections 
providing closed circuit portions or branches 
through the networks comparable to available 
routes extending through the track layout. When 
a route becomes unavailable for use, portions of 
both circuit networks are opened at circuit por 
tions comparable to the point or points of Con 
fict, which render such route unavailable. 
Another object of the present invention is to 

provide that the route establishing means is ef 
fective to select a preferred one of alternative Or. 
Optional routes extending between given entrance 
and exit points. . If Such preferred route is ren 
dered unavailable, another of the optional routes 
is automatically established in accordance with 
entrance and exit designation. Of the ends of that 
route; thus, where Several optional routes are in 
volved, a route will always be established as long 
as any one of such routes is available for use. 
A general rule by which the System can operate. 
relative to alternative or optional routes is that 
the available route diverging nearest time entrance 
point is set up in preference to the other routes. 
This rule does not apply, however, to run-around 
routes as in such cases the most direct available 
route is generally given preference. 
Another object of the present invention is to 

adapt the entrance-exit System to conditions of 
ten encountered in practice where a particular 
one of a plurality of optional routes is desired to 

different routes that can be established extend- 55 be established when available in preference to 



2 
other routes, irrespective of the direction of traf 
fic. Such a condition can prevail, for example, 
where a high speed track switch is desired to be 
used when possible in preference to a low Speed 
track switch included in an alternative route. 
Such preference is provided in accordance with 
special circuit selections provided in the circuit 
networks for the energization of the relays for 
selecting the required positions for the track 
switches, there being no extra relays required. 
Another object of this invention is to cause the 

power operation of only the track switches that 
are required in each route being established, even 
though the normal positions of some of the track 
switches are definitely selected responsive to en 
trance designation, if such track SWitches can be 
trailed in normal positions in routes available for 
use emanating from that entrance point. That 
is, responsive to designation of an entrance point, 
energy is applied to the circuit network which is 
energized responsive to entrance or exit designa-. 
tion at that end of the interlocked group, which 
effects the energization of a relay for each fac 
ing point switch that can be included in either 
a normal or a reverse position in a route available 
for use emanating from that entrance point, and 
for each track switch that can be trailed in a 
normal position in a route available for use em. 
anating from that entrance point. The power 
operation of a track switch, however, is not ef 
fected until a second relay for that track switch 
or crossover is picked up when energized in the 
other circuit network responsive to the picking 
up of an exit relay upon the subsequent designa 
titon of an exit point. The picking up of the exit 
relay under such conditions causes the energiza 
tion of relays in the circuit network responsive 
to exit designation for that end of the interlock 
group, and the energization of those relays is 
effected in a manner similar to the energization 
of switch position selecting relays responsive to 
entrance designation except that circuit points of 
conflict have been established in the network be 
cause of the energization of relays in the net 
work energized responsive to entrance designal 
tion in the setting up of that route. Such circult 
points of conflict provide that the energization ()f 
switch control relays responsive to the picking 
up of an exit relay is limited to relays corre 
sponding to a route which has been preselected 
by the switch position selecting relays responsive. 
to entrance designation extending between the 
designated entrance and exit points. The power 
operation of the track switches for each of the 
crossovers and each of the single track switches 
is effected responsive to route establishment only 
when two switch position selecting relays for such 
track switch or crossover, one in each circuit net 
work, are energized. The combination of the two 
relays energized determines as by a code what 
the position of the track Switch shall be as one. 
of those relays is energized for both the normal 
and reverse operation of its track Switch, and 
thus requires the cooperation of a second relay 
to determine to what position the track Switch 
shall be operated. . - . . 
Another object of the present invention is to 

provide in the system means by which a route 
can be established by end-to-end control past 
intermediate signals. As a means for effecting 
such end-to-end control, a through route control 
relay is energized responsive to entrance designa 
tion for each intermediate signal that can be in 
cluded in an available route emanating from that 
entrance point, the energization. of that relay be 

2,265,351 
ing ultimately effective after exit designation to 
cause route establishment past that intermediate 
Signal as if the control buttons for the entrance 
and exit points at that intermediate signal had 
been actuated, if that intermediate signal is in 
cluded in the through route to be established be 
tween designated entrance and exit points. 

O 
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Another object of the present invention is to 
provide a system for clearly displaying indica 
tions along the track diagram in accordance with 
the response of the circuit network in the estab 
lishment of routes to keep the operator well in 
formed as to the conditions which he must con 
sider in intelligently manipulating the entrance 
and exit control buttons for the establishment of 
routes. Such indications are provided in the 
form of relatively continuous lines of light pro 
vided along the track diagram to correspond with 
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routes established, and to distinctively indicate 
the presence of trains in such routes. 

It is believed that other objects and purposes 
of the present invention will be apparent and 
more readily understood fron reference to , the 
accompanying drawings and as they are pointed 
Out during the description of the present inven 
tion. . . . . . 
In describing the invention in detail reference 

will be made to the accompanying drawings, in 
which like reference characters designate corre 
Sponding parts throughout the several illustra 
tions, in which letter reference characters are 
used to designate parts of a similar general na-. 
ture or function, such parts being generally made 
distinctive by reason of preceding numerals rep 
resentative of the location or position of the 
function with which such parts are associated, 
ard in which:. . . . . . . . . . . . . . 

Figs. 1A and 1B, when placed side by side, ill 
lustrate the miniature track diagram provided 
for this embodiment of the present invention to 
gether with the route establishing means provid 
ed for automatically selecting each route to be 
set up in accordance with the designation of the 
entrance, and exit ends thereof; 

Fig. 2 illustrates certain switch and signal con 
trol circuits for a particular crossover as typical 
of the circuits provided for each of the cross 
OVerS and each of the single track Switches in 
cluded in the track layout for which this embodi 
ment of the present invention is provided; 

Figs. 3A and 3B illustrate the track layout for. 
which the entrance-exit system is provided, -to 
gether With control circuits relative to the control. 
of the signals of such track layout. . . . . . . . 

Fig. 4 illustrates approach and route locking 
means as applied to the entrance-exit system of 
the present invention; ..., - . . . . . . . . . . 

Figs. 5A. and 5B, when placed side by side, 
illustrate the means of control provided for indi 
cator lamps for the display of indications along 
the track diagram illustrated in Fig.1.A.; and 

Figs. 6A, 6B and 6C, when placed end-to-end, 
illustrate the use of end-to-end control in the 
entrance-exit system provided by the present in 
vention. . . . . . . . . . . . . . . . . . . . . . 

Reference is made in the description of the 
present invention from time to time, to functions. 
common to all parts of a similar kind or class 
by the use of letter reference characters common 
to such parts without their preceding numerals. 
Such reference is to be understood to apply to 
p3.rts designated in the drawings by reference. 
characters that are similar. except for preceding 
numerals. . . . . . . . . . . . . . . . . . 
In order to simplify the disclosure of the pres 

  

  



ent invention, various diagrammatic and conven 
tional illustrations generally known to those fa 
miliar with the art have been employed in the 
drawings, rather than attempting to show the 
particular construction and arrangement of parts 
actually used in practice. The various relays and 
contacts are therefore shown in a conventional 
manner, certain circuit details well known to 
those familiar with the art are merely indicated 
by dotted lines, and symbols are used to indicate 
the connections to the terminals of the batteries 
or other sources of electric current. In Order to 
facilitate in the arrangement of the circuits in 
the drawings, some of such circuits have been 
shown in the conventional Written circuit man 
ner, the reference character provided above each 
of the relay contacts being used to identify the 
particular relay with which such contact is as 
Sociated. 
The symbols (--) and - (-) are employed to 

indicate the positive and negative terminals re 
spectively of suitable batteries or other sources 
of direct current, and the circuits with which 
such symbols are used always have current flow 
ing in the same direction. The symbol (FL--) is 
used to indicate the connection with the positive 
terminal of a frequently interrupted Source of 
energy. If alternating current is used instead of 
direct current, the Symbols are to be considered 
as representative of instantaneous relative po- : 
larities. 
Track layout.--It is to be understood that the 

present invention is adapted for use With practi 
cally any type of track layout encountered in 
practice, and that the comparatively simple track 
layout illustrated in Fig. 3A for which this en 
bodiment of the present invention is provided, 
illustrates merely a typical application of the sys 
tem, and such track layout can also be considered 
as being only a particular part or unit of a com 
plex System, other units or interlocked groups 
being connected, for example, as is typically illus 
trated in the track layout shown in Fig. 6C. 
With reference to Fig. 3A, the track layout 

consists of two parallel tracks interconnected by 
crossovers 2 and 4, and a third track connected 
to the lower one of such main tracks by a single 
track switch 3. 
With reference to Fig. 6C, a track layout cor 

responding to that shown in Fig. 3A is illus 
trated as having the main tracks extended to the 
right past intermediate signals to provide an ad 
joining interlocked group, the main tracks of that 
group being interconnected by crossovers 5 and 6. 

Each of the track switches in the two track 
layouts illustrated is power operated by a switch 
machine SM of a type generally employed in 
practice such, for example, as the switch machine 
shown in the patent to W. K. Howe, Patent No. 
1,466,903, dated September 4, 1923. If that type 
of a Switch machine is employed, for each of the 
track switches its motor should preferably be 
governed in a suitable means to provide overload 
protection and features generally required in 
practice with respect to the control of Switch 
machine motors, such, for example, as is shown 
in the patent to W. H. Hoppe et al., Patent No. 
1,877,876, dated September 20, 1932. The track 
SWitches 2AW and 2BW, therefore, for the A and 
B ends of the crossover 2, for example, are power 
operated by the switch machines 2ASM and 
2BSM respectively. 
A polar neutral relay. WP is employed in the 

usual manner for repeating the locked position. 

10 
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3 
and for the single track, in correspondence with 
the locked position of the switch machine, or 
Switch machines associated therewith. Such WP 
relay is energized with one polarity when the 
track SWitch or track. Switches with which it is 
asSociated are in a normal locked position, in 
correspondence With the normal locked position 
of the SWitch machine for such track switch or 
track Switches; and such WP relay is energized 
With the opposite polarity when correspondence 
is established between the Switch machines, and 
track Switches in their reverse locked positions. 
Each of the WP relays is energized only when 
either of such conditions is fulfilled. For effect 
ing. Such control of each of the WP relays, the 
circuits therefore generally selected by contacts 
provided on a point detector contact mechanism 
Such as is shown, for example, in the patent to 
C. S. Bushnell, Patent No. 1517,236, dated No 
vember 25, 1924. 

Signals are provided for governing traffic 
through the track layout illustrated in Fig. 3A, 
in both directions, signals 0, f A, B, 5, 6 and 
2 being provided for governing east bound traffic 
through the track layout to the right, and sig 
nals 2A, 2B, 3, 4, 9 and 20 being provided 
for governing West bound traffic to the left. 
The signals illustrated are of the search light 

type having their indications governed in accord 
: ance With the distinctive energization, or the de 
energization of an operating mechanism which 
can be, for example, of the type disclosed in the 
patent to O. S. Field, Patent No. 1835,150, dated 
December 8, 1931. It is to be understood that 

; other types of signals such as signals having 
individual color lamp units, position light signals, 
and Semaphore signals can as well be employed, 
and it is to be further understood that the ar 
rangement of the signals along the track layout 
Can Waly in accordance with the requirements of 
practice. 
Of the signals illustrated in Fig. 3A, it is as 

Suned that they are all of the low speed type dis 
playing a yellow indication for proceed and a red 

45. 

50 

indication for stop except for the signals A 
and 2A which in addition to those indications 
can display a green higher speed indication se 
lected dependent upon the clearing of the next 
signal in advance. The signals B and 2B are 
of the low Speed type generally known as call-on 
Signals. 
The track layout illustrated in Fig. 3A is shown 

to be divided into track sections in the usual 
nanner, the upper track being divided into track 

55. Sections 2T, 3T, 4T and 5T, and the lower one 
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of the main tracks being divided into track sec 
tions 8T, 9T, OT and f T. It is to be understood 
that each of the track sections is provided with 
a track circuit (not shown) in the usual manner 

60 for the control of a track relay TR associated 
thereWith. It is also to be understood that the 
track Switches are properly bonded to provide 
the usual fouling protection. 
With reference to Fig. 6C, it will be noted that 

the track layout illustrated therein for which the 
circuits shown in Figs. 6A, 6B and 6C are pro 
vided has the same general type of track circuits 
and signals, all of the signals, for simplicity be 
ing assumed to be of the low speed type. 

Control. machine.-The control machine pro 
vided in a tower or control office generally located 
near the track layout for which the system is 
provided has a control panel upon Which is con 
structed a miniature track diagram correspond 

of the track switches of each of the crossovers, 75 ing to the track layout for which the system is 
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Fig. 1A is constructed on the control panel of the 
control machine to correspond to the track layout 
illustrated in Fig. 3A, such diagram having its 
trackway made up of a series of linear translu 
cent inserts in the panel which can be illumi 
nated by indicator lamps secured to the back of 
the panel. The position of the translucent in 
serts along the trackway of the diagram is deter 
mined by the type of indications desired to be 
displayed in a manner to be more fully described 
when considered in detail the indications pro 
vided. Entrance and exit buttons NB and XB 
respectively are provided at points on the minia 
ture track diagram corresponding to entrance 
and exit points at the track layout as defined by 
the location of the various signals. The portions 
of the track diagram extending between the but 
tons and between the translucent inserts is pref 
erably painted lunar white to correspond with 
the color of the translucent inserts, in order that 
the diagram may appear continuous in effect 
when the lamps behind the translucent inserts 
are extinguished. 
Each of the entrance buttons NB used for des 

ignation of entrance points in the establishment 
of routes is of a character having several distinc 
tive operating positions, and Such button can be 
constructed, for example, as shown in the prior 
application of J. F. Merkel, Ser. No. 158,720, filed 
August 12, 1937. Each of such buttons is nor 
mally biased to a normal position from which it 
can be either depressed or pulled out. There is 
a contact a SSociated therewith which is normally 
closed, and is maintained closed when the button 
is depressed, but is opened when the button is 
pulled out; and there is another contact which is 
closed only when such button is in its depressed 
position. Whenever a call-on signal is provided 
in the track layout such, for example, as the sig 
nal fB (see Fig. 3A), the entrance button NB 
asSociated thereWith has a distinctive rotated po 
sition for selecting the control of such signal, and 
has a contact closed in that rotated position. 
Each of the exit, buttons XB used for designa 

tion of its particular exit point in the establish 
ment of routes is of the Self-restoring push but 
ton type having a contact closed. Only When such 
button is depressed. - 
Although separate buttons have been shown in 

this embodiment of the present invention for use 
in designating the respective entrance and exit. 
ends. Of each route, it is to be understood that a 
single button can as well be provided for both 
entrance and exit designation for each of the 
route ends, if a sufficient number of distinctive 
operating positions is provided to fulfill the cir 
cuit requirements, or if circuit means is provided 
for distinguishing between the actuation of that 
button for designation of respective entrance and 
exit points at that route end. . . . ... . 
An auxiliary means is provided for the con 

trol of the track switches of each of the cross 
overs and for the control of each of the single 
track switches by an auxiliary switch control 
lever SML on the control panel provided there 
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provided. Thus the track diagram illustrated in which will be more readily apparent from refer 

ence to the more specific description of the aux 
iliary control as hereinafter pointed out. - 
System devices.--An entrance relay NR is as 

Sociated with each of the entrance points, and 
is energized responsive to the actuation of the en 
trance button NB for that entrance point. Such 
relay NR, when energized, is maintained ener 
gized by a stick circuit, dependent for restoration 
either upon passage of a train, or upon manual 
designation of such restoration by the pulling out 
of the entrance button NB for that entrance 
point. . 

In a similar manner an exit relay XR is associ 
ated with each of the exit points, such relay being 
picked up when the exit button XB for that exit 
point is depressed subsequent to the designation 
of an entrance point, only if there is an available 
route extending between those entrance and exit 
pointS. Such exit relay when picked up is main 
tained energized by a stick circuit, dependent 
upon the energized condition of the entrance re 
lay NR for the entrance end of the route having 
its entrance and exit points designated. 
Each of the crossovers in the track layout has 

asSociated therewith four neutral switch position 
Selecting relays which are selectively responsive 
to entrance and exit designation in the establish 
ment of routes, there being three of such relays 
provided for each of the single track switches. 
Of the four Switch position selecting relays pro 
vided for each of the crossovers two of the relays 
are more directly associated with the A end of 
the croSSOver and the other two relays are more 
directly associated with the Bend of the cross 
OVer'. ... One of the relays for the A end of the 
CrOSSOver is responsive to designation of an en 
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trance or exit point for a particular end of the 
interlocked group, while the other switch posi 
tion selecting relay for that end of the crossover. 
is energized responsive to the designation of an 
entrance or exit point at the opposite end of the 
interlocked group. 
The relay AC is provided for the facing point 

of the track Switch at the A end of the crossover 
and is therefore energized in the establishment 
of a route over that end of the crossover with the 
track Switch in either a normal or a reverse poll. 
sition, while the relay AN for that end of the 
crossover is provided for the trailed position of 
the track Switch and is energized only in the es 
tablishment of a route over that end of the cross 
Over in a normal position. The relays BC and 
BN function in a relatively similar manner for 
the B end of the crossover, relay BC being com 
mon to normal and reverse positions of the track 
switches of the crossover. Therefore, for ex 
ample, for the A end of crossover 2, the relay 
2AC is energized responsive to entrance designa 
tion for east bound traffic through the track lay 
out or responsive to exit designation for the same 

65 

fore, in order to allow the individual operation . 
of each of the single track switches and the track 
switches associated with each of the croSSOvers 
under desirable conditions, such for example, as 
for attempting to free the track switches of ob 
structions. Such auxiliary means can also be 
used to provide for the establishment of routes 
not ordinarily established automatically by the 
route establishing means, and for other purposes 

route end, and the relay 2AN is energized respon 
sive to entrance designation for west bound traf 
fic through the track layout or responsive to exit 
designation for that route end. 
With reference to Fig. 2, a polar neutral rela 

WZ is provided for more directly governing the 
operation of each of the single track switches and 

70 
the track switches of each crossover in accord 
ance with the selective energization of the switch 
position selecting relays AC, AN, BN and BC. 
Such relay WZ is used in order to provide de 
sirable features with respect to the control of 

75, the track switches as hereinafter pointed out, 



2,365,351 
such, for example, as a means for reversing the 
track switch in midstroke. 
A relay NCR, and a relay RCR is provided for 

each of the crossovers and for each of the Single 
track switches for repeating the correspondence 
of the track switches of the crossover or of the 
single track switch with the position called for 
such crossover or single track switch by the en 
ergization of the switch position selecting relays. 
With reference to Fig. 3A, a signal control re 

lay G is provided for governing the clearing of 
each of the respective signals at the track layout 
after each route is established. With reference 
to Fig. 3B, each of the signal mechanisms is pro 
vided with contacts for selecting the contirol of 
signal repeater relays GYP and RP, the relay RP 
being normally energized to correspond with the 
red stop indication normally displayed by the 
signal, and the relay GYP being energized Only 
when the signal has been cleared. 
With reference to Fig. 4, Various relayS. are 

provided associated with the locking, the relays 
ES and WS being normally energized relays 
associated with the route locking, the relays AS 
being normally energized relays associated with 
the approach and time locking, and the relays 
L., LA and LB being used as means of repeating 
the various types of locking provided. Each of 
the relays AS has a thermal relay TH associated 
therewith in the usual manner. 

Having thus considered the general function 
of the various parts of the system, it is believed 
expedient to consider the mode of operation of 
the systern and the principles involved in accord 
ance with various typical operating conditions. 

Operation. 
Normal conditions.--It is assumed that nor 

mal conditions of the System exist. When the 
track layout is unoccupied by trains, when there 
are no routes established through the track lay 
out, or partially established, and When the sig 
nals governing traffic Over the routes are all at 
stop. In accordance with Such conditions, the 
indicator lamps for display of the indications are , 
all normally deenergized. The track switches 
will of course assume the position in which they 
were last required in the last route established, 
and, for the purpose of the present disclosure, 
it is assumed that the last routes established : 
were through routes on the two main tracks, 
thus providing that the track Switches are all 
in their normal positions under the assumed 
normal conditions. The relays aSSociated With 
the route selecting or route establishing means 
are all normally deenergized, and the relays 
which are energized under normal conditions 
are those relays relative to the locking as shown 
in Fig. 4 in addition to the track relays TR, track 
repeater relays TP, and Switch repeating relays 
WP which are of course normally energized in 
tie usual imanner. 

Route establishing means.--The route estab 
lishing means as illustrated in Figs. 1A and 1B 
consists, generally speaking, of two circuit net 
works which are responsive for the energization 
df Switch position selecting relays to the ener 
gization of entrance and exit relays NR, and XR 
which in tuirn are energized responsive to re 
spective entrance and exit designation in the set 
ting up of each desired route extending through 
the track layout. The circuit networks fulfill 
two principal purposes, one of which is to pro 
vide selective energization for the exit relays 
XR, to insure that such relays are picked up only 
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when routes are available extending between en 
trance and exit points, and a second purpose of 
such circuit networks is to provide a circuit 
means for selectively energizing the Switch posi 
tion selecting relays for each of the crossovers and 
each of the single track switches, such two gen 
eral purposes of the circuit networks being in 
terrelated because of the selective energization 
of the switch position selecting relays governs 
the circuit portions through the circuit network 
by which the exit relays XR are conditioned to 
render their picking up effective upon exit desig 
nation. More specifically, one of the circuit net 
Works has feed points comparable to the en 
trance and exit points at the left hand or West 
end of the track layout, and such feed points 
cause energy to flow in the circuit network when 
an entrance point is designated through each 
portion of the circuit network which corresponds 
to a route available for use emanating from Such 
entrance point. If there is a route emanating 
from that entrance point available for use ex 
tending to an exit point, energy is fed through 
out the length of the circuit network to condi 
tion the relay XR, for that exit point in such 
a manner that it may be picked up responsive 
to the actuation of the exit button XB for that 
exit point. It is furthermore provided that as 
many exit relays are conditioned for energiza 
tion in that manner as could be included in a 
route available for use emanating from the des 
ignated entrance point. 
In feeding energy through the circuit network 

from the front contact of an entrance relayNR, 
responsive to entrance designation, a common 
switch position selecting relay AC or BC is 
picked up for each track Switch facing such en 
trance point, if that track switch can be includ 
ed in a route available for use emanating from 
that entrance point. Similarly, energy feeding 
through the circuit network responsive to en 
trance designation causes the picking up of a 
relay AN or BN for each track switch that can 
be trailed in a normal position in a route avail 
able for use emanating from Such designated 
entrance point. The response of the switch 
position selecting relay, to entrance designation 
establishes conditioning circuits for the exit 
relays XR in such a manner that each exit relay 
XR is conditioned so that it can be picked up 
upon exit designation for that exit point, only 
if there is an available route extending from the 
designated entrance point to that exit point. 
When an exit relay XR is energized in the 

establishment of a route, energy is applied to the 
other circuit network for the energization of 
the Switch position selecting relays to effect the 
selective energization of relays to complete the 
Selection or establishment of the route. The 
energization of switch position selecting relay 
responsive to the picking up of each of the exit 
relays is effected in a manner comparable to the 
conditioning responsive to entrance designation, 
the same circuits being used as are used when an 
entrance point is designated at that route end. 
The selective energization of such relays re 
Sponsive to exit designation, however, instead of 
being effected for each route emanating from 
such point is effective only for the route corre 
Sponding With the One preselected upon entrance 
designation. Thus, the response to the relays 
to entrance designation establishes circuit points 
of conflict which in effect provide that only one 
route is available for selection responsive to 
exit designation, such route corresponding with 
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a route preselected responsive to entrance desig 
nation. w 

To consider a specific example of the mode of 
Operation of the System in the establishment, of 
a route, assume, under normal conditions, that 
an Operator desires to establish a route from 
to f4. He first depresses the entrance button 
NB for designation of the entrance point for 

that route, and responsive to such designation 
the relay. NR is picked up, and the picking up 
of that relay causes energy to feed through the 
circuit netWork energized in accordance with en 
trance and exit designation for that end of the 
interlocked group. Such energy feeding through 
the netWork causes the picking up of relay 2BN 
because the B end of the crossover 2 is trailed 
in a normal position in a route emanating from 
the entrance point at . The picking up of relay 
2BN causes the picking up of relay 3AC because 
the single track switch. 3, has its facing point 
included in a route emanating from the desig 
nated entrance point, and the picking up of that 
relay closes a circuit which feeds energy to the 
winding of relay f4XR. The picking up of relay 
3AC also feeds energy along the branch of the 
circuit network corresponding to the main track 
to cause the energization of relay 4BN because 
the B end of crossover 4 is trailed in a normal 
position from the designated entrance point, and 
the picking up of relay 4BN closes the circuit for 
the conditioning of relay 3XR extending to the 
winding of that relay, so that such relay can be 
picked up if the exit button f3XR is depressed 
for designation of the exit point. i 
ASSume, after relay 4XR has been conditioned 

for energization in the manner described that an 
operator depresses the exit button 4XB for desig 
nation of the exit end of the route extending 

... from to 14, and the depression of that button 
causes the picking up of relay 4XR inasmuch as 
it is assumed the route from to 4 to be avail 
able. Upon the picking up of relay 4XR, energy 
is applied to a feed point of the circuit network 
which is energized responsive to the designa 
tion of route ends for the right nand end of the 
track layout, and energy feeding through such 
circuit network causes the picking up of the relay 
3BC for the track switch 3. Responsive to the 
picking up of that relay energy is applied to the 
relay. 2BC for the track switch at the Bend of 
CrOSSOver 2 which faces the exit point designated, 
thus completing the selection of the route extend 
ing from to 4. It will be noted that the pick 
ing up of relay 2BC cannot pass energy on 
through the branch of the network correspond 
ing to the track portion extending over cross 
Over 2 because such branch of the circuit network 
has been opened initially by the picking up of re 
lay 2BN responsive to the picking up of relay 

NR. . 
To consider specifically the circuits by which 

the relays are energized in the establishment of 
the route from to 4, the relay: NR is picked 
up responsive to the depression of button NB 
for designation of the entrance end of that route 
by the energization of a circuit closed from (--), 
including front contact 30 of relay 9TR, contact 
31 of button f f NB closed in a depressed position, 
back contact 32 of relay CNR, and winding of 
relay fNR, to (-). The picking up of that re 
lay closes a stick circuit extending from (--), in 
cluding front, contact 30 of relay 9TR, contact 3 
of button fNB closed in both normal and de 
pressed positions front contact 33 of relay NR, 
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up of relay NR causes the picking up of relay 
2BN by the energization of a circuit closed from 
(--), including front contact 34 of relay NR, 
back contact 35 of relay XR, back contact 36 of 
relay 2AC, and lower winding of relay 2BN, to 
(-). The picking up of relay 2BN causes the 
picking up of relay 3AC by the energization of a 
circuit closed from (+), including front contact 
34 of relay NR, back contact 35 of relay XR, 
back contact 36 of relay 2AC, front contact 37 of 
relay 2BN, and lower winding of relay 3AC, to 
(-). When relay 3AC is picked up, a circuit is 
closed for conditioning the relay 4XR for ener 
gization extending from (--), including front con 
tact 34 of relay NR, back contact 35 of relay 
XR, back contact 36 of relay 2AC, front contact 

37 of relay 2BN, front contact 38 of relay 3AC, 
and back contact 39 of relay 3AN, wire 30, to the 
Winding of relay 4XR. A circuit is also closed at 
the same time to cause the picking up of the relay 
4BN extending from (--), including front contact 
34 of relay NR, back contact 35 of relay XR, 
back contact 36 of relay 2AC, front contact 37 of 
relay 2BN, front contact 38 of relay 3AC, back 
contact 4 of relay: 3BC, wire 42, back contact 43 
of relay. AAC, and lower winding of relay 4BN, 
to (-). The picking up of relay 4BN closes a 
circuit in an obvious manner extending to the 
Winding of relay 3XR to condition that relay so 
that it can be picked up if an exit point be desig 
nated at 3. 
ASSunning the operator depresses the button 
4XB after the conditioning of relay 4XR has 
become effective, the relay 4XR is picked up by 
the energization of a circuit extending from (--), 
including front contact 34 of relay INR, back 
contact 35 of relay XR, back contact 36 of 
relay 2AC, front contact 37 of relay 2BN, front 
contact 38 of relay 3AC, back contact 39 of relay 
3AN, Wire 40, Winding of relay 4XR, back con 
tact 44 of relay 4NR, and back contact 45 of 
button 4XB closed in a depressed position, to 
(-). The picking up of that relay closes a stick 
circuit at front contact 46 to shunt contacts 44 
and 4.5 out of the circuit, just described. 

Responsive to the picking up of relay 4XR, a 
circuit is closed to cause the picking up of relay 
3BC extending from (--), including front con 
tact 47 of relay 4XR, wire 48, back contact 49 
of relay 3AN, and lower winding of relay 3BC, to 
(-). The picking up of relay 3BC causes the 
picking up of relay 2BC by the closing of a circuit 
extending from (--), including front contact 47 
of relay f4XR, wire 48, back contact 49 of relay 
3AN, front contact 50 of relay 3BC, back contact 
5 of relay 3AN, and lower winding of relay 2BC, 
to (-). 
The position of the track switches selected in 

accordance With the selective energization of the 
Switch position selecting relays in the establish 
ment of a route is dependent upon the combina 
tion of two relays energized for each of the single 
track switches or each of the crossovers, such 
combination determining whether such track 
switch or switches are to be operated to normal 
or reverse positions. That is, for example, the 
joint energization of the relays 2BN and 2BC 
causes the operation of the track. Switches of 
crossover 2 to normal positions, the joint energi 
zation of the relays 2AC and 2AN causes the oper 
ation of the track switches of crossover 2 to nor 
mal positions, and the joint energization of relays 
2AC and 2BC with relays 2AN and 2BN deerner 
gized causes the operation of the track switches 

and winding of relay INR, to (-). The picking 75 of crossover 2 to reverse positions. The manner 
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in which energy is applied to the switch machines 
for the power operation of the track switches in 
accordance With the energization of the SWitch 
position selecting relays in Such combinations is 
hereinafter considered more in detail. 
With reference to the circuits which have just 

been described it will be noted that, before en 
ergy can be applied to the switch position Select 
ing relay 2BN, it is checked that the track 
Switches of crossOver 2 are not called for in their 
reverse positions. Thus, if relays 2AC and 2BC 
were energized and relays 2AN and 2BN deener 
gized at that time, energy would be prevented 
from feeding through the network from front 
contact 34 of relay NR to the lower winding 
of relay 2BN. Such mode of operation estab 
lishes so called circuit points of conflict in the 
networks at points comparable to points of con 
flict of routes at the track layout. 

Optional routes.-The route establishing means 
is effective automatically to select a predeter 
mined One of alternative or optional routes ex 
tending between an entrance and an exit point 
as being preferred, the other route, or the other 
routes, being automatically established only in 
the event that the preferred route is not avail 
able for use, or has been rendered unavailable 
as far as the circuits are concerned because of 
the establishment of a circuit conflict by thema 
nipulation of the auxiliary switch control levers. 
Such mode of Operation is effected in accordance 
with multiple contact selections in the circuits 
for each of the switch position selecting relays. 
That is, by the multiple control selections it is 
provided that certain relays which preselect, re 
Sponsive to entrance designation, the normal po 
sition of a track switch, overrule, so to speak, re 
lays which preselect, responsive to entrance des 
ignation, the reverse position of that track switch; 
and Similarly, the relays for preselecting respon 
Sive to entrance designation the reverse position 
of a track Switch can be made to overrule relays 
which preselect, responsive to entrance designa 
tion, the normal position of that track switch. 

If such multiple circuit selections for the switch 
position selecting relays are provided, as first de 
Scribed above, so as to give preference to the nor 
mal position of each of the track Switches that 
can be trailed in either position in an available 
route extending from a designated entrance 
point, the optional route which is then available 
for use diverging nearest the designated entrance 
point is given the preference and is selected to 
be established. 

However, if the circuit selections for the switch 
position selecting relays are provided, as second 
described above, so as to give the preference to 
the reverse positions of the track switches of a 
particular crossover which is not included in the 
first diverging route from a designated entrance 
point, the route including such crossover will be 
given preference, irrespective of the availability 
of other optional routes diverging nearer such 
entrance point. 

It is believed to be apparent from the general 
description as it has been set forth that the two 
conditions described above are directional in that 
they are considered with reference to a desig 
nated entrance point. Such being the case, in 
aSmuch as the circuit networks themselves are 
directional in their circuit selections, the type of 
preference for routes in one direction can be pro 
vided independent of the type of preference pro 
vided for the opposite direction of traffic. 
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Thus, to illustrate how either form of prefer 

ence can be used, the first described form is pro 
vided (see Figs. 1A and 1B) for West bound traffic, 
and the Second described form is provided for east 
bound traffic. With reference to Fig. 1A it is 
therefore provided that the route from 3 to lo 
is preferred via crossover 4 (illustrating first de 
scribed preference), and that the route from to 
to 3 is preferred via crossover 4 (illustrating 
second described preference). It is to be under 
stood, however, that either, type of preference can 
as well be provided for both directions of traffic 
in accordance with the requirements of practice. 
The picking up of relay f3NR responsive to 

such entrance designation causes the picking up 
of relay 4BC for the lower end of crossover 4, 
and the picking up of that relay causes energy 
to feed through branches or portions of the cir 
cuit network corresponding to the track portions 
including the respective normal and the reverse 
positions of the track switches of crossover 4, the 
feeding of energy through the track portion cor 
responding to the reverse position of the track 
switches of that crossover being effective to cause 
the energization of relay 2AN for the upper end of 
Crossover 2. When relay 2AN is picked up, the 
exit relay (XR is conditioned for energization 
So that it can be picked up upon designation of 
an exit point at 0. Energy feeding through the 
branch of the circuit network corresponding to 
the lower one of the two main tracks causes the 
picking up of the relay 3AN for the single track 
Switch 3. When relay 3AN is picked up, energy 
feeds further through the circuit network to cause 
the picking up of relay 2BC. 
Inasmuch as the relay OXR has been condi 

tioned for energization by energy feeding through 
the circuit network upon the picking up of relay 
2AN, the depression of the button OXB for desig 
nation of the exit point at 0 in the setting up 
of the route causes the picking up of the exit 
relay OXR, and the picking up of that relay 
applies energy at a feed point for the other 
circuit network which causes the picking up of 
relay 2AC for the upper end of crossover 2. The 
picking up of relay 2AC causes energy to feed on 
through the portion of the circuit network corre 
Sponding to the upper main track to cause the 
picking up of the relay 4AC for the upper end 
of CrOSSOver 4, which relay in picking up com 
pletes the selection of the route extending from 
f3 to O via crossover 4. The positioning of the 
track Switches of crossover 2 is effected upon the 
picking up of relay 2AC and is dependent upon 
the joint energization of relays 2AC and 2AN, 
While the positioning of the track switches of 
CrossOver 4 is rendered effective upon the picking 
up of relay 4AC, dependent upon the joint ener 
gization of relays 4AC and 4BC at a time when 
relays 4AN and 4BN are dropped away. 
The circuit selections are so provided in the 

Selection of the route just described, that if the 
relay 2BC should be allowed to pick up prior to 
the picking up of relay 2AN, the relay 2AN would 
be allowed to be picked up also, and the subse 
Quent completion of the selection of the route re 
Sponsive to the picking up of the exit relay OXR 
Would cause the dropping away of the relay 2BC 
upon the picking up of relay 4AC. 
To consider the circuits by which such mode 

of operation is provided, assume that an opera 
tor has just designated the entrance point at 3 
by the depression of the button SNB at a time 
When the route is available from 3 to via 
croSS-Over 4. The depression of that button 
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effects the picking up of relay 3NR (see Fig. 
1B) in a manner similar to that described with 
reference to the relay NR, and the picking up 
of that relay causes the energization of relay 
4BC by a circuit closed from (--), including 
front contact 52 of relay. 3NR, back contact 53 
of relay 3XR, and lower winding of relay 4BC, 
to (-). 
circuit to cause the picking up of relay 3AN 
extending from (--), including front contact. 52 
of relay 3NR, back contact 53 of relay f3XR, 
front contact 54 of relay: 4BC, back contact 55 
of relay 4AC, Wire. 56, back contact 57 of relay 
3AC, and lower winding of relay 3AN, to (-). 
Upon the picking up of relay 3AN a circuit is 
closed to cause the picking up of relay 2BC ex 
tending from (--), including front contact 52 
of relay SNR, back contact 53 of relay 3XR, 
front contact 54 of relay. 4BC, back contact 55 
of relay 4AC, wire 56, back contact 57 of relay 
3AC, front contact 5 of relay 3AN, and lower 
winding of relay 2BC, to (-). - 
The picking up of relay ABC also causes energy 

to flow through a portion of the circuit netWork 
corresponding to the route extending over cross 
over 4 to cause the picking up of relay 2AN 
by the energization of a circuit closed from C-H), 
including front contact 52 of relay 3NR, back 
contact 53 of relay 3XR, front contact 54 of 
relay 4BC, back contact 58 of relay 4BN, back 
contact 59 of relay 4AN, wire 60, back contact 
6 of relay 2AC, and lower winding of relay 
2AN, to (-). The picking up of relay 2AN 
closes a stick circuit for that relay at front con 
tact 62 to shunt back contact 6 out of the cir 
cuit just described. 
Upon the designation of the exit point at 

by the depression of the button OXB, the relay 
OXR is picked up by the energization of a cir 

cuit closed from -(-), including front contact 52 
of relay 3NR, back contact 53 of relay 3XR, 
front contact 54 of relay 4BC, back contact 58 
of relay 4BN, back contact 59 of relay 4AN, 
wire 60, front contact 62 of relay 2AN, front 
contact 63 of relay 2AN, winding of relay OXR, 
back contact 64 of relay ONR, and contact 65 
of button OXB closed in a depressed position, 
to (-). The picking up of that relay closes a 
stick circuit at front contact 66 to shunt con 
tacts 64 and 65 out of the circuit just described. 

Responsive to the picking up of relay XR, 
the relay 2AC in the other circuit network is 
energized upon the closing of an obvious circuit 
at front contact 6. The picking up of relay 
2AC causes energy to feed through the portion 
of the circuit network corresponding to the up 
per main track to effect the energization of relay. 
4AC, from (--), including front contact 67 of 
relay OXR, front contact 68 of relay 2AC, front 
contact 69 of relay 2AN, wire 10, and lower Wind 
ing of relay 4AC, to (-). The picking up of 
relay 4AC opens the circuits which have been 
described for relays: 3AN and 2BC at back con 
tact 55 to effect the release of Such relayS. as 
those relays are no longer included in a branch 
of the circuit network corresponding to an avail 
able route extending from 3. The route is now 
completely established from 3 to via cross 
over 4, thus rendering the route from 3 to 9 
via crossover 2 or from 3 to unavailable be 
cause of the reverse position selected for the 
track switches of crossover 4. 
For the purpose of illustrating how the route 

can be established from 3 to O via crossover 2 
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between those points via crossover 4 is unavail 
able, it will be assumed that such route via cross 
over 4 is rendered unavailable because of the 
presence of an east bound train in the detector 
track section of the upper-end of that track 
Switch, the upper end of the crossover 2 having 
had its locking released because of the effective 
neSS of rear release route locking which will be 
hereinafter considered more in detail. The 
route locking for track Section T is effective to 
maintain the relays 4AC and 4AN energized to 
correspond with the normal position in which 
the track switches of crossover 4 are locked. 
Under the . . above assumed conditions, the 

designation of an entrance point at 3 by the 
depression of button 3NB causes the picking up 
of relay 3NR, and the picking up of that relay 
causes the picking up of relay 4BC by the ener 
gization of a circuit which has been described. 
When relay 4BC is picked up, energy, can feed 
through the branch of the circuit network cor 
responding to the lower one of the main tracks 
in the track layout because relay 4AN is picked 
up at that time to close front contact . Thus, 
responsive to the picking up of relay ABC, the 
relays 3AN and 2BC are successively energized, 
and the picking up of relay. 2BC conditions the 
exit relay GXR for energization so that the Sub 
sequent depression of the exit button feXB for 
the designation of the exit point at 9 causes 
the picking up of relay (XR by the energiza 
tion of a circuit closed from (--), including front 
contact 52 of relay f3NR, back contact 53 of 
relay 43XR, front contact 54 of relay ABC, front 
contact 7 of relay 4AN, wire 56, back contact. 
57 of relay 3AC, front contact 5 of relay 3AN, 
front contact 72 of relay 2BC, back contact 73 
of relay 2BN, back contact 63 of relay 2AN, 
winding of relay (XR, back contact 64 of relay 
GNR, and contact 65 of button OXB closed in 

a depressed position, to (-). The picking up 
of-relay 9XR closes a Stick circuit at front con 
tact 66 to shunt, contacts 64 and 65 out of the 
circuit just described. 

Responsive to the picking up of relay OXR, in 
the establishment of a route from 3 to 0 via 
CrOSSOver 2, the relay 2AC is picked up in a man 
ner which has been described, and the picking 
up of that relay causes the energization of relay 
3AC by closing a circuit for that relay extending 
from (--), including front contact 67 of relay 
0XR, front contact 68 of relay 2AC, back con 

tact 69 of relay 2AN, back contact 3 of relay 
2BN, and lower winding of relay 3AC, to (-). 
It Will be noted that the picking up of relay 
2AC responsive to the energization of relay 
0XR causes energy to feed through the circuit 

portion of the network corresponding to the 
crossover 2 because relay 2AN has not been 
energized responsive to entrance designation and 

The picking 
up of relay 3AC causes the picking up of relay 
4BN by the energization of a circuit closed from 
(--), including front contact 6 of relay (XR, 
front contact 68 of relay 2AC, back contact. 69 
of relay. 2AN, back contact 37 of relay 2BN, 
front contact 38 of relay 3AC, back contact 4 of 
relay 3BC, wire 42, front contact 4 of relay 
4AN, and lower winding of relay BN, to (-). 
The track switches of crossover 2 are operated 

to their reverse positions in accordance with the 
establishment of the route because cf the joint 
energization of relays 2AC and 2BC with relays 
2AN and 2BN deemergized. The single track 

when such route is available, and when the route 75 switch 3 is operated to its normal position in 
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accordance with the joint energization of relays 
3AC and 3AN. The track Switches of crossover 
4 are maintained in their normal positions in 
accordance with the joint energization of relays 
4BN and 4BC. 

It is believed to be readily apparent from the 
Specific description as heretofore set forth how 
the System provided by the present invention 
can be applied to track layouts having a series 
of optional routes to provide preference for the 
available route diverging nearest the entrance 
point involved, such preference being effective 
for that direction of traffic irrespective of the 
type of optional route preference provided for 
the Opposite direction of traffic. 

It is to be understood that the same type of 
preference as described for West bound traffic 
could have been provided in Figs. 1A and 1B for 
east bound traffic in a similar manner to the ar 
rangement of the circuits. Which have been de 
Scribed. Such an arrangement is illustrated, for 
example, in the circuits shown in Fig. 6A and 
6B by which it is provided that the preferred 
route for each direction of traffic is the one 
which diverges nearest the designated entrance 
point. 
To consider a typical example of how the cir 

cuits can be arranged to provide a preference for 
selecting the optional route diverging remote 
from the designated entrance point, with refer 
ence to Figs. A and 1B, assume under normal 
conditions that an operator desires to establish 
a route for east bound traffic from 0 to 3. The 
designation of the entrance point for such route 
by the depression of button ONB causes the 
picking up of the entrance relay NR, and the 
picking up of that relay causes the picking up of 
relay 2AC in the circuit network which is ener 
gized responsive to entrance or exit designation 
for the route ends at the left hand end of the 
interlocked group. The picking up of relay 2AC 
causes energy to feed in the circuit network 
through the circuit portion corresponding to the 
route including the track switch at the upper end 
of the crossOver 2 in a normal position, and also 
to feed through the circuit portion correspond 
ing to the establishment of a route including the 
track switches of the crossover 2 in reverse posi 
tions. Energy feeding through the branch cor 
responding to the normal position of the track 
SWitches of crossover 2 causes the picking up of 
relay 4AC for the upper end of crossover 4, and 
energy feeding through the other branch of the 
circuit netWork causes the picking up of relay 
3AC for the single track Switch 3. Responsive to 
the picking up of relay 3AC, energy feeds on in 
the circuit network through a circuit portion 
Comparable to the portion of the track layout 
including track switch 3 in a normal position, 
and also through the circuit portion correspond 
ing to the track Switch 3 in a reverse position. 
The feeding of energy through the circuit por 
tion of the network corresponding to the lower 
main track cannot be effective, however, to cause 
the picking up of relay 4BN for the lower end 
of crossover 4 because the circuit for that relay 
is opened by the relay 4AC which is picked up at 
that time. If relay 4AC has not yet had time to 
be picked up, because, for example, of such re 
lay being slightly slow in acting as compared to 
the other relays used in the System, the momen 
tary energization of relay ABN with back contact 
43 of relay AAC closed may cause the relay ABN 
to be monentarily picked up, but the picking up 
of relay 4AC Will be effective to cause the release 
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of that relay. This particular type of a circuit 
interlock by which the relay 4AC causes the 
dropping away or prevents the energization of 
relay 4BN is the means provided by which the 
route extending from ?o to 3 via crossover 4 is 
selected in preference to the route via crossOver 
2. This is true because the picking up of relay 
4BN definitely determines that the track switches 
of crossover 4 should be operated to normal po 
sitions if a route is completely established from 
f to 3. 
To consider the circuits in detail for providing 

the establishment of a route from 0 to 3 via 
CrOSSOver 4, assume that an operator depresses 
the entrance button ONB at a time when either 
of the routes extending between 0 and 3 is 
available. The picking up of relay ONR, re 
sponsive to such entrance designation, causes the 
picking up of relay 2AC by the energization of a 
circuit closed from (--), including front contact 
80 of relay f ONR, back contact 67 of relay OXR, 
and lower winding of relay 2AC, to (-). 
Upon the picking up of relay 2AC a circuit is 
closed to cause the picking up of relay 4AC ex 
tending from (--), including front contact 80 of 
relay foNR, back contact 67 of relay OXR, front 
contact 68 of relay 2AC, back contact 8 of re 
lay. 2BC, wire 70, and lower winding of relay 
4AC, to (-). The picking up of relay 4AC 
causes energy to feed through the netWork to 
condition the relays 3XR, and 2XR for ener 
gization. 
When relay 2AC is picked up, energy feeds 

through the portion of the circuit netWork cor 
responding to the crossover 2 and causes the 
picking up of relay 3AC for the single track 
SWitch 3 by the energization of a circuit closed 
from (--), including front contact 80 of relay 
ONR, back contact 67 of relay OXR, front con 

tacts 68 of relay 2AC, back contact 69 of relay 
2AN, back contact 37 of relay 2BN, and lower 
winding of relay 3AC, to (-). The picking up 
of relay 3AC causes energy to flow through the 
portion of the circuit network corresponding to 
the route including track switch 3 in a reverse 
position to condition the relay 4XR for ener 
gization, and energy also feeds through the 
branch comparable to track Switch 3 in a normal 
position to back contact 43 which is open at that 
time in the circuit for relay 4BN. 
Upon designation of the exit point at 3 by the 

depression of button f3XB, the relay 3XR is 
picked up by the energization of a circuit closed 
from (--), including front contact 80 of relay 
ONR, back contact 67 of relay 0XR, front con 

tact 68 of relay 2AC, back contact 8 of relay 
2BC, wire , front contact 82 of relay AAC, back 
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ing of relay 2AN, to (-). 

contact 83 of relay 4AN, back contact 84 of re 
lay 4BN, winding of relay 3XR, back contact 
85 of relay 3NR, and contact 86 of button 3XB 
closed in a depressed position, to (-). The pick 
ing up of relay 3XR closes a stick circuit at 
front contact 87 to shunt contacts 85 and 86 out 
of the circuit just described. 

Responsive to the picking up of relay 3XR, 
the relay 4BC is picked up upon the closing of 
an obvious circuit at front contact 53, and the 
picking up of that relay closes a circuit for the 
energization of relay 2AN extending from (--), 
including front contact 53 of relay 3XR, front 
contact 54 of relay 4BC, back contact 58 of re 
lay 4BN, back contact 59 of relay 4AN, Wire 60, 
back contact 88 of relay 2BC, and lower Wind 

The track SWitches 
of crossover 4 are operated to their reverse po 
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sitions in accordance with the jointenergization 
of relays 4AC and ABC with relays 4AN and 
ABN dropped away in a manner hereinafter de 
scribed, and the joint energization of the re 
lays 2AC and 2AN cause the normal Operation 
of the track switches of crossover 2 to complete 
the establishment of the route from 0 to 3 via 
crossover 4. 

If for some reason the track switches of the 
crossover 4 cannot be operated to their reverse 
positions, because, for example, of the presence 
of an east bound train in the detector track Sec 
tion for the upper end of that crossover, When 
there is a route available extending from 0 to 
-3 via crossover 2, because of release locking 
having become effective for that crossover, Such 
route can be established responsive to entrance 
and exit designations in a manner about to be 
described. * - - 

The designation of an entrance point at lo 
under. Such conditions causes the picking up of 
relay CNR, and the picking up of that relay 
causes the picking up of relay 2AC in a manner 
Which has been described. Upon the picking up of 
relay 2AC a circuit which has been described 
is closed for relay 3AC, and the picking up of 
relay 3AC causes the picking up of relay BN 
by the energization of a circuit closed from (--), 
extending from front contact 8 of relay ONR, 
back contact 67 of relay OXR, front contact 68 
of relay 2AC, back contact 69 of relay 2AN, back 
contact 37 of relay 2BN, front contact 33 of 
relay 3AC, back contact 4 of relay 3BC, wire 
42, front contact 74 of relay 4AN, (that relay be 
ing maintained energized because of the pres 
eace of a train in the detector track 'Section), 
and lower winding of relay ABN, to (-). The 
picking-up of relay ABN conditions the exit re 
lay 3XR, so that the depression of button 3XB 
causes the picking up of that relay by the ener 
gization of a circuit closed from (--), including 
front contact 80 of relay CNR, back contact 6 
of relay XR, front contact 68 of relay 2AC, 
back contact 69 of relay 2AN, back contact 37 
of relay 2BN, front contact 38 of relay 3AC, 
back contact 4 of relay 3BC, wire 42, front con 
tact 4 of relay 4AN, front, contact 84 of relay 
4BN, winding of relay 3XR, back contact 85 
of relay 3NR, and contact 86 of button 3XB 
closed in a depressed position, (-). The pick 
ing up of relay 3XR, due to the energization of 
that circuit, closes a stick circuit at front con 
taet 87 to shunt contacts 85 and 86 Glt of the 
circuit just described. 

Responsive to the picking up of relay 3XR, 
energy is applied to an obvious circuit for relay 
'4BC at front contact 53, and the picking up of 
that relay causes the picking up of relay 3AN by 
the -energization of a circuit extending from 
(-), including front contact 53 of relay f3XR, 
front contact 54 of relay 4BC, front contact 58 
-of relay 4BN, wire 56, back contact 89 of relay 
3BC, and lower winding of relay 3AN, to (-). 
When relay 3AN is picked up, a circuit is-closed 
to cause the picking up of relay 2BC to com 
plete the Selection of the route, extending from 
-(--), including front contact 53 of relay 3XR, 
front contact 54 of relay ABC, front contact 53 
of relay BN, wire 55, back contact 89 of relay 
3BC, front contact 5f of relay 3AN, and lower 
winding of relay 2BC, to (-). 
Switches of Crossover 2 are operated to their 
reverse positions in accordance with the joint 
Tenergization of relayS 2AC and 2BC. With relays 
-2AN and 2BN deelergized, and the track SWitch 
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3 is operated to its normal position in accord 
ance with the joint energization of relayS 3AC 
and 3AN. The track switches of crossover 4 
remain locked in their normal positions in ac 
cordance with the energized condition of the 
relays 4BC and 4BN, which are energized in ac 
cordance with the normal position of the tirack 
switches of crossover 4 to maintain the route 
established after the east bound train assumed 
to be on the upper main track has left the de 
tector track section for the upper end of 
crossover 4. The picking up of relay 4BC in the 
establishment of the route closes a multiple path 
in the stick circuit for relay 3XR, which includes 
front contact 9 of relay ABN connected in series 
with front contact 9 to provide a multiple path 
around front contact 74 in the stick circuit for 
relay 3XR, thus providing that the restoration 
of the relay - 4AN in accordance with the passing 
of the train on the upper track Will not effect the 
deenergization of the relay 3XR. 

Switch control.-In order that the operation of 
each of the track SWitches When setting up a 
route shall be effected only when its operation is 
required for that route, it is provided that the 
Operation of that track Switch to a normal or 
reverse position is effected only after it has been 
definitely selected that such track SWitch must 
be positioned in the route being established by 
the joint energization of two switch position 
Selecting relays, one of which being energized 
responsive to entrance or exit designation for 
a route end at One end of the interlocked group, 
and the other being responsive to entrance or 
exit designation for the opposite end of the inter 
locked group. The COmbination of Irelays enera 
gized determines to what position the track 
switches shall be operated. For example, for 
crossover 2 it is provided that the positioning of 
the track Switches for that crossover will be 
effective only under Conditions where the SWitch 
position Selecting relays for that crossover are 
energized in One of the combinations in the 
following table: 

Stitch eacecution table 

Relays 
Function -- 

AC AN BN BC 

2 normal in route ----------------- Up----| Up-------------------- 
Do------------- Up---- Up. 

2 reverse in route.------------ Down. Up. 
2 normal by auxiliary control V. V. A Up------------ 

2 reverse by Suxiliary control. 
3 normal in route.---------------- Up---- 
3 reverse in route----------------- Up----. 
3. normal by auxiliary control. Up--- 
3 reverse by-auxiliary control.---- Up---- 

To consider as a typical example how the track 
SWitches of a Crossover are operated to their re 
Werse positions responsive to the selection of such 
positions in the establishment of a route, assume 
that a route is established extending over the 
CrOSSOver 2 in a manner which has been described 
responsive to entrance and exit designation, such 
as is the case in establishing a route as described 
extending from 0 to 3. The relay 2AC is picked 
up responsive to entrance designation in the es 
tablishment of that route, but the-relay 2BC is 
not picked up until after the exit point at 3 has 
been designated by the depression of the but 
tOn 3XB. 
The picking up of relay 2BC closes a circuit 

for the upper winding of relay 2WZ extending 
from (--), including back contact 95 of relay 
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2BN, back contact 96 of relay 2AN, front con 
tact 97 of relay 2AC, front contact 98 of relay 
2BC, polar contact 99 of relay 2WP in a right 
hand position, front contact 94 of relay 2LB, 
front contact 00 of relay 2LA, back contact of 
of relay 2NCR, and lower winding of relay 2WZ, 
to (-). The picking up of relay 2WZ due to 
such energization causes the shifting of the polar 
Contacts of that relay to a left hand position and 
the application of energy at front contact 02 
to the reverse control circuit for the Switch ma 
Chines 2ASM and 2BSM for the crossover 2. 
After the track switches have completed their 

Operation to their reverse positions, the relay 
2WP is again energized and its polar contacts 
are Operated to a left hand position to open the 
control circuit for relay 2WZ at polar contact 99, 
thus causing the relay 2WZ to be dropped away, 
and the opening of the Switch machine control 
circuit at front contact fo2. The dropping away 
of relay 2WZ, under such conditions causes the 
picking up of the reverse correspondence relay 
2RCR by the energization of a circuit closed from 
(--), including back contact 95 of relay 2BN, 
back contact 98 of relay 2AN, front contact 97 
of relay 2AC, front contact 98 of relay 2BC, polar 
contact 99 of relay 2WP in a left hand position, 
front contact 93 of relay 2WP, back contact 4 
of relay 2WZ, and winding of relay 2RCR, to (-). 
When relay 2RCR is picked up a branch of the 
signal control circuits is closed to indicate that 
Such portion of the route has been established 
in a manner to be hereinafter described when 
considering more specifically the control of the 
signals. 

Following a similar mode of operation, the 
track Switches of crossover 2 can be power op 
erated from their reverse to their normal posi 
tions in accordance with the joint energization 
of relayS 2AC and 2AN responsive to the estab 
lishment of a route, or the joint energization of 
relays 2BN and 2BC. To consider an example 
of how the track Switches are operated to their 
normal positions, assume that such track 
Switches are in their reverse positions at a time 
When a route is established including the upper 
end of CrOSSover 2 in a normal position, and as 
Sume the relays 2AN and 2AC to be energized in 
the establishment of such route. The joint en 
ergization of relays 2AN and 2AC applies energy, 
under Such conditions, to the upper winding of 
relay 2WZ by a circuit closed from (--), includ 
ing front contact 5 of relay 2AN, front contact 
fee of relay 2AC, polar contact Oil of relay 2WP 
in a left hand position, front contact 08 of re. 
lay 2LB, front contact 09 of relay 2LA, back 
contact if 0 of relay 2RCR, and upper winding 
of relay 2WZ, to (-). The picking up of relay 
2WZ, due to such energization, the polar contacts 
of that relay are operated to a right hand po 
sition, and the closing of front contact; (2 en 
ergizes the normal control wire for the switch 
machines 2ASM and 2BSM to cause the opera 
tion of the track switches of crossover 2 to nor 
mal positions. After the switch machines have 
completed their operation, the relay 2WP is 
picked up with its polar contacts operated to a 
right hand position, thus causing the release of 
relay 2WZ by the shifting of contact al. Upon 
the dropping away of relay 2WZ, a circuit, is 
closed to cause the picking up of relay 2NCR, 
extending from, (--), including front contact 5 
of relay 2AN, front contact OS of relay 2AC, 
polar contact foll of relay 2WP in a right hand 
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11 
position, front contact of relay 2WP, back 
contact 2 of relay 2WZ, and winding of re 
lay 2NCR, to (-). The picking up of relay 
2NCR, closes a branch of the circuit network for 
the signal control relays in a manner to be here 
inafter described. 

It is believed to be readily apparent from the 
above described circuits that the Selection of the 
normal positions for the track Switches of the 
croSSOver 2 by the energization of the relays 2BN 
and 2BC in the establishment of a route includ 
ing the lower end of the crossover 2 causes the 
normal operation of the track Switches by the 
energization of circuits Similar to those which 
have been described, except that energy is applied 
to the circuits for relays 2WZ, and 2NCR, by front 
contacts 95 and f 13 of relays 2BN and 2BC re 
Spectively rather than by contacts 5 and CS 
of relays 2AN and 2AC respectively. If the nor 
mal positions of the track Switches of crossover 
2 are called for at a time when those track 
SWitches are already in such positions, it is be 
lieved obvious that the relay 2NCR is picked up 
immediately in accordance with the position of 
the polar contact 07 of relay 2WP, and the re 
lay 2WZ remains deenergized. In a similar man 
ner, responsive to the picking up of relays 2AC 
and 2BC with relays 2AN and 2BN deemergized 
in the establishment of a route including the 
reverse positions of the track switches of cross 
over 2 at a time when such track switches are 
already in those positions, the relay 2RCR is en 
ergized immediately in accordance with the po 
sition of the polar contact 99 of relay 2WP, and 
the relay 2WZ remains deemergized. 

It is provided that the polar neutral switch con 
trol relay 2WZ is maintained energized by a stick 
circuit, once the operation of the track switches 
of croSSOver 2 has been initiated, to insure the 
Complete operation of those track switches. For 
example, when the relay 2WZ has been picked 
up for Operating the track switches of crossover 
2 to reverse positions, a stick circuit is established 
for the lower winding of that relay extending 
from (--), including front contact 4 of relay 
2WZ, polar contact f f 5 of relay 2WZ in a left 
hand position, polar contact 99 of relay 2WZ in 
a right hand position, front contact 94 of relay 
2LB, front contact 00 of relay 2LA, back con 
tact of of relay 2NCR, and lower winding of 
relay 2WZ, to (-). In a similar manner a stick 
circuit is closed including polar contact 5 of 
relay 2WZ in a right hand position during op 
eration of the track switches of crossover 2 from 
their reverse to their normal positions. 

It is also provided that the track switches of 
the crossover 2 can be power operated in ac 
Cordance with the positioning by an operator 
of the auxiliary switch control lever 2SML pro 
vided for that crossover. The operation of the 
track switches responsive to the positioning of 
that lever can be effected only when those track 
Switches are not included in a route established, 
and it is further provided that the establish 
ment of a route, Subsequent to the positioning 
of the track switches of the crossover in accord 
ance with the operation of the auxiliary switch 
Control lever 2SML, cannot be effective to change 
the position of the track switches as selected by 
that SML, lever as long as such lever is main. 
tained in its normal or reverse operating posi 
tions. 
The actuation of the auxiliary switch control 

lever 2SML for crossover 2 to a normal operat. 
ing position causes the picking up of the switch 
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position selecting relays 2AN and 2BN, and the 
picking up of such relays effects the energiza 
tion of the relay 2WZ for causing the power Op 
eration of the switch machines 2ASM and 2BSM 
in a manner similar to that described in accord 
ance with the energization of other relay Com 
binations characteristic of the selection of the 
normal positions of the track Switches of CrOSS 
over 2. 
The actuation of the lever 2SME, for example, 

to the normal operating position causes the pick 
ing up of the relay 2AN by the energization of 
a circuit closed from (--), including contact 6 
of lever 2SML in a downward position, back con 
tact 7 of relay 2AC, and upper winding of re 
lay 2AN, to (-). The picking up of that relay 
closes a stick circuit at front contact 8 to 
shunt back contact 7 of relay 2AC out of the 
circuit just described. At the same time a cir 
cuit is closed to cause the picking up of relay 
2BN extending from (--), including contact 9 
of lever 2SML in a downward position, back con 
tact 29 of relay 2BC, and upper Winding of re 
lay 2BN, to (-). The picking up of that relay 
closes a stick circuit at front contact f2 to 
shunt contact 2 out of the circuit just de 
scribed. Responsive to the joint energization of 
the relays 2AN and 2BN, the relay 2WZ is picked 
up when energy is applied to a circuit which has 
been described for the upper winding of that re 
lay such energy being applied in accordance with 
the closing of contacts fo5 and 22 of relays 2AN 
and 2BN. 

If the lever 2SML, for example, is operated to 
its upper reverse operating position at a time 
when the track switches of the crossover 2 can 
be operated to their reverse positions, such as 
under the conditions assumed to be normal, the 
relays 2AC and 2BC are picked up to cause the 
operation of the track Switches of crossover 2 
to reverse positions. The relay 2AC is picked 
up under such conditions by the energization of 
an obvious circuit closed at contact 6 of lever 
2SML in an upper position, and relay 2BC is 
picked up by the energization of an obvious cir 
cuit closed at contact 9 of lever 2SML in an 
upper position. The joint energization of the 
relays 2AC and 2BC with relays 2AN and 2BN 
deenergized causes the reverse operation of the 
track Switches of crossover 2 in a manner cor 
responding to that which has been described. 

If it is desired to cause the reversal of the 
track switches of crossover 2, for example, in 
midstroke for some particular reason such as 
because of the failure of the track switch to 
complete its operation on account of an obstruc 
tion, such mode of operation can be accom 
plished by restoring the switch position selecting 
relays to normal, and causing the energization 
'of the relays for the desired position of the track 
switches either by the establishment of a route, 
or by the actuation of the auxiliary switch con 
trol lever 2SML. To consider an example of how 
Such node of operation can be effected, assume 
that the reverse position of the track switches 
of crossover 2 has been called for, and the relay 
2WZ has been energized in accordance with the 

is 

U 

2 5 

3. () 

3. 5 

50 

55 

60 

65 

reverse positions selected for the track switches. 
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complete operation of the track switches and 
the operator restores the relays for selecting the 
reverse positions and causes the energization of 
the relays for causing the operation of the track 
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restoration by the stick circuit for that relay 
which has been described, but the application of 
energy to the upper Winding of relay 2WZ is ef 
fected upon the joint energization of the switch 
position selecting relays for selecting the normal 
Operation of the track Switches, and such ener 
gization causes the neutralization of the flux in 
the relay 2WZ, and the momentary release of 
that relay, such release being effective to open 
the stick circuit for the lower winding of that 
relay at front contact 4, and causes the polar 
contacts of relay 2WZ to shift in their positions 
in accordance with the normal switch control 
called for. Such shifting of the polar contacts 
causes the operation of the track switches of the 
croSSover 2 back to their normal positions. 

Signal controls.-With reference to Fig. 3A, 
the clearing of each of the signals is dependent 
upon the energization of a signal control relay 
G, each of such Grelays being energized by a cir 
cuit network Selected by the correspondence re 
laySNCR and RCR for each of the track Switches, 
The Selections in that circuit network provide 
that the energization of a G relay for clearing 
a signal governing entrance to a route being set 
up can be effected only after each of the track 
SWitches included in the route has been properly 
positioned to correspond with the route selected 
reSponsive to the designation of the entrance 
and exit ends of that route. Upon the picking 
up of a relay G for causing the clearing of a 
Signal, energy is applied directly to that signal, 
or dependent upon track circuit selections, and 
upon the condition of the signal in advance, de 
pendent upon the type of signal being cleared 
(a high or a low Speed signal), and dependent 
upon the requirements of the particular condi 
tion encountered in practice. 
To consider a typical example of how a signal 

is cleared responsive to the establishment of a 
route by the route establishing means, after all 
the track switches in that route have been proper 
ly positioned, assume that a route is established 
in accordance With entrance and exit designa 
tion extending from ff to 4 in a manner which 
has been described. The picking up of relay 
3BC in the establishment of that route (see Fig. 
1A) jointly with the energized condition of relay 
3AC which is energized responsive to designation 
of the entrance end of that route, causes the 
picking up of the relay 3WZ (not shown) for 
that single track switch (if that track switch is 
not already in its reverse position), and upon the 
complete operation of the track switch to its re 
verse position, the relay 3WZ is dropped away, 
and the relay 3RCR is picked up in a manner 
Similar to the mode of operation described with 
respect to the operation of the track switches of 
CrOSSOver 2 as described with reference to Fig. 
2. The picking up of the relay 3RCR closes a 
portion of the circuit network illustrated in Fig. 
3A for the control of the G relays, and in a 
Similar manner the relay 2NCR, for crossover 
2 is picked up after the track switches of cross 
Over 2 have been operated to their normal posi 
tions, and after the relay 2WZ for such track 
SWitch is dropped away to deenergize the control 
circuits for the switch machines of that cross 
OWe. 
The energization of relay 2NCR, therefore in 

the setting up of the route from to 2 closes 
a circuit to cause the energization of relay G 
(if the operator has designated the entrance end 
of that route by the depression of the entrance 
button) extending from (--), including front 
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contact 30 of relay 4XR, front contact f3 of 
relay 3RCR, back contact 32 of relay 3NCR, 
back contact 33 of relay 2RCR, front contact 
34 of relay 2NCR, back contact 35 of relay 
XR, front contact 36 of relay NR, and wind 

ing of relay f G, to (-). If in designating the 
entrance end of that route the Operator had ro 
tated the entrance button NB for that en 
trance point to select the low Speed or call-On 
signal to be cleared for governing that route, the 
relay CG would have been picked up in pref 
erence to the relay G because of the closing of 
front contact f37 of relay CNR. The relay 
CNR can be picked up upon designation of an 

entrance point at by the rotation of the but 
ton NB (see Fig. 1A) in an obvious manner, 
and the picking up of such relay applies energy 
at front contact 92 to the circuit network to be 
come effective in the establishment of a route in 
a manner comparable to the effectiveness of re 
lay NR in the establishment of a route. 
Upon the picking up of relay G for clearing 

the high speed signal A in the route extend 
ing from to 4, energy is applied to that sig 
nal for the display of a green clear indication, if 
the next signal 2 in advance is clear, by the en 
ergization of a circuit closed from (--), including 
front contact 38 of relay 2 GYP, back contact 
39 of relay 3NCR, front contact 40 of relay 
9TR, front contact 4 of relay G, mechanism 
of signal A, front contact 42 of relay G, 
back contact 43 of relay 3NCR, and front con 
tact 44 of relay 2fOFYP, to (-). The relay 
2GYP is energized to repeat the clear condition 
of the signal 2 in an obvious manner correspond 
ing to that shown as typical in Fig. 3B for the 
energization of relay GYP, the relay GYP being 
energized only when the mechanism of the signal 
With which it is associated is energized with one 
polarity or the other for the display of a green 
or a yellow indication. Thus, if the signal 2 
is at stop at a time when the route is established 
from to 4, and the relay f G is energized, the 
dropped away position of relay 2 GYP causes 
energy to be applied to the circuit just described 
for the mechanism of signal A of an opposite 
polarity to cause such mechanism to operate 
to a position for the display of a yellow proceed 
indication. It will be obvious, however, that the 
energization of a signal mechanism of signal A 
can be effected for the display of a yellow indi 
cation only if the track sections included in the 
route extending to the next signal in advance 
are unoccupied by a train. 

If the route extending from to f4, for ex 
ample, is occupied by an east bound train, and 
the operator desired to cause a following train to 
close into the same route, the signal A govern 
ing entrance to that route cannot be cleared, but, 
if the operator rotates the entrance button NB 
in the designation of that route, the signal Con 
trol relay CG is picked up, and the energization 
of that relay causes the display of a yellow indi 
cation by the call-on signal B, the mechanism. 
of signal f fB being energized upon the closing 
of front contacts 45 and 46 of relay CG, ir 
respective of the occupied condition of the route 
such signal governs. 

It is believed to be readily apparent to those 
familiar with the art, from the typical conditions 
which have been described how each of the Sig 
nals can be cleared responsive to the establish 
ment of a route governed thereby, the circuit 
network provided for the energization of the re 
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lays G being equally effective for energizing the 
relays G provided for Signals governing West 
bound traffic as the relaySG for Signals govern 
ing east bound traffic. 

Electric locking-Although various types of 
electric locking and various combinations of sucn. 
types can be employed with the entrance-exit 
System provided by the present invention, the 
System according to the present embodiment is 
particularly adapted for the use of the Conven 
tional rear release type of route locking in com 
bination With approach or time locking, approach 
locking being provided generally for the high 
Speed Signals, and time locking being provided 
generally for the low speed signals. Thus, with 
reference to the track layout illustrated in Fig. 
3A, time locking is provided for signals 0, 3 
and 4, and approach locking is provided for sig 
nals and 2. 

In the type of rear release route locking emi 
ployed in this embodiment of the present inven 
tion, directional route locking relays ES and WS 
are provided for the respective east and west di 
rections of traffic through the track layout, there 
being an ES and a WS relay provided for each of 
the track circuits included in the interlocked 
group illustrated in Fig. 3A. Although an east 
and a West Stick relay are provided for each of 
the track circuits, it is to be understood that a 
rearrangement of the circuits can be provided in 
practice to eliminate some of the east and west 
Stick relays, dependent upon the track layout for 
Which the System is provided, an east and a west 
Stick relay being shown in this embodiment of 
the present invention for each of the track sec 
tions to more clearly indicate how the System 
can be readily expanded and applied to more 
complex track layoutS. 
The relays ES and WS for each of the track 

Sections are normally energized relays being 
effective for locking the track switch or track 
SWitches in that track section. When One or the 
other of Such relayS is dropped away. The drop 
ping a Way of each of Such ES and WS relays is 
effected upon the establishment of a route for 
that direction of trafic including that track Sec 
tion. Thus, for example, with reference to the 
circuits shown in Fig. 4, and the track layout 
illustrated in Fig. 3A, the establishment of a 
route responsive to entrance and exit designa 
tion extending from to 3 via crossover 4 
causes the dropping away of the relay 3ES which 
is normally energized by a circuit extending 
from (--), including normally closed contact 47 
of the thermal relay OTH, back contact 48 of 
relay GG, front contact 49 of relay OAS, front 
contact is of relay 3ES, and Winding of relay 
3ES, to (-). Responsive to the establishment 
of the route extending from 0 to 3, the signal 
control relay OG is energized in a manner de 
scribed with reference to the signal control cir 
cuits, and the picking up of relay G causes 
the release of relay 3ES by opening the normally 
energized circuit for that relay at back contact 
48. The dropping away of relay 3ES responsive 

to the picking up of relay OG upon the estab 
lishment of a route from 9 to 3 via crossOver 4, 
causes the release of the route locking relay 4ES 
which is normally energized by a circuit closed 
from (--), including front contact 5 of relay 
3ES, front contact 52 of relay 4ES, and wind 
ing of relay 4ES, to (-). The dropping away of 
relay 3ES opens the circuit for relay 4ES at 
front contact 5. 
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Upon the dropping away of relay . AES, the 

normally energized circuit for relay OES is 
opened, because the route is established including 
crossover A, such normally energized circuit ex 
tending from - (--), including front contact 53 
of. Felay 9ES, front contact. 54 of relay AES, 
front contact 55 of relay ES, and Winding of 
relay (ES, to (-). The release of relay DES 
is dependent upon the opening of front contact 
154 of relay 4ES. It will therefore be seen that 
a relay ES is dropped away for each of the track 
Sections in the route assumed to be established 
extending from it to 3 via crossover 4. 
- Each of the route locking relays E.S. in drop 
ping away causes the release of the normally 
energized lock relay I provided for each of the 
track SWitches included in that track section. 
That is, the dropping away of relay 3ES causes 
the dropping a Way of the lock relay 2A which is 
provided for the upper end of CrOSSOver 2, and 
which is normally energized by a circuit closed 
from (--), including front contact. 56 of relay 
3ES, front contact 3 of relay 3FR, front con 
tact 58 of relay 3WS, Winding of relay 2LA, and 
front. Conact. 59 of relay 2I.A., to (-). The 
dropping a Way of relay 3ES opens the circuit 
just descriped for relay 2L.A. at front contact 
i56. In a similar manner the dropping away 
of relay. 4ES. causes the release of relay 4LA, 
Which is provided for the upper end of cross 
Over 3 and is energized in a manner comparable 
to the energization of relay 2LA, relay LA being 
dropped a Way because of the opening of front 
contact 60 of relay 4ES. In a similar manner, 
the dropping away of relay 0ES opens the nor 
mally energized circuit of relay 4LB which is 
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provided for the lower end of crossover 4, at 
front contact 6. 
The dropping away of a lock relay LA, LB 

Or L. for a track SWitch opens the control circuit 
for the relay WZ for governing the operation of 
that track Switch to insure that such track switch 
remains during passage of a train. in the posi 
tion to Which it has last been operated. For 
example, With reference to Fig. 2, the dropping 
aWay of relay 2LA upon the setting up of the 
route from it to 3 via crossover 4 opens the 
circuit for the upper winding of relay 2WZ...at 
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front contact 09, and opens the circuit. for the 
lower winding for that relay at front contact 

. 
The route locking in becoming effective also 

establishes a stick circuit for the switch position 
Selecting relays corresponding to the route es 
tablished to maintain such relays energized as 
long as the route locking is effective, and by 
their energization to establish circuit points 
of conflict in the circuit network. provided for 
the initial energization of such relays in a man 
ner and for purposes to be hereinafter consid 
ered. - 

To consider the manner in which switch po 
sition selecting relays AC, AN, BN and BC have 
their stick circuits energized dependent upon the 
route locking, assume that a route has been set 
up, and the route locking has become effective, 
for a route extending from G to 3 via CrOSS 
over 4. Under such conditions, responsive to the 
establishment of that route, the dropping a Way 
of relay 3ES causes a stick circuit to be estab 
lished for the relay 2AN, which is picked up in 
the selection of that route, extending from (--), 
including back contact 62 of relay 3ES, front 
contact 63 of relay 2AN, and upper Winding 
of relay 2AN, to (-). At the same time the stick 
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circuit for relay 2AC is also closed, because such 
relay is also picked up in the selection of that 
route, extending from... (--), including back. Con 
tact. 62 of relay 3ES, front contact. 64 of relay 
2AC, and upper winding of relay 2AC, to (-). 

It will be noted that the stick circuit energy 
provided for relays 2AC and 2AN when a route 
is established including the upper end of cross 
over 2 in a normal position, is independent of 
stick circuit energy which can be provided for 
the relayS. 2BN and 2BC for a route including the 
normal position of the track Switch at the lower 
end of crossover 2, thus providing that the re 
lease of the relays: 2AC and 2AN can be effected 
upon the restoration of the route locking, irre 
spective of the condition of the route locking 
relays for the opposite end of the crossover, and 
a similar condition exists with reference to the 
dropping away of the relays 2BN and 2BC. for 
the lower end of crossover 2. Although the stick 
circuits for the groups of relays 2AC. and 2AN, 
and 2BN and 2BC are interconnected, the above 
described circuit isolation is accomplished when 
a route is established including either end of 
the CrOSSOver in a normal position upon the open 
ing of back contact 66 of relay 2NCR, which is 
energized. Under Such conditions. 

If a route is set up, however, extending over 
the crossover 2, the relay, 2NRC is dropped away, 
and the closing of its back contact. 66 provides 
that, in addition to the stick circuit, which has 
been described for relay 2AC being fed from back 
contact 62 of relay 3ES, or from back contact 
6 of relay 3WS, (dependent upon the direction 

of traffic established) a stick circuit is closed for 
the relay 2BC, which is picked up when a route 
is established over the crossover 2, extending 
froin (--), including back contact 67 of relay 
3WS or back contact 62 of relay 3ES (dependent 
upon the direction for which the route is estab 
lished) back contact 66 of relay 2NRC, front 
contact 68 of relay 2BC, and upper winding of 
relay 2BC, to (-). The establishment of those 
Stick circuits, when a route is established includ 
ing the crossover 2 with its track switches in their 
reverse positions, provides that the relays 2AC 
and 2BC. are maintained picked up as long as the 
route locking is effective for the track sections 
of either end of the crossover 2, energy being fed 
to the Stick circuits described also by back con 
tacts 69 and f 70 of relays SES and 9WS (de 
pendent upon the direction of traffic) in a man 
ner comparable to that described with reference 
to the energization in accordance with the effec 
tiveness of the route locking for the upper end 
of the crossover. 

It is believed to be apparent to those familiar 
with the art, and it will be more readily under 
stood upon considering the restoration to normal 
of the system in detail, that the switch position 
selecting relays AN, AC, BN and BC are main 
tained energized for the track switches included 
in established routes in the advance of a train, 
and are maintained energized until the passage 
of such train has allowed the picking up of the 
track relay or track relays for the detector track 
Section or track sections associated with the re 
spective track switches. The maintenance of the 
switch position selecting relays. energized by their 
Stick circuits dependent upon the route hocking 
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in Such a manner, provides that the circuit net 
works for the initial energization of such relays 
are opened to provide so-called circuit points of 
conflict to prevent the preconditioning of routes. 
In other words, the circuit points of conflict de 
fine in the circuit networks as to the availability 
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of routes. As a specific example, with reference 
to Fig. 1A, the presence of a train in the detector 
track section for the upper end of crossover 2 in 
a route extending from 0 to 3 via crossOver 4 
causes the relays 2AC and 2AN to be maintained 
energized, and the energization of the relay 2AN 
opens the branch of the circuit network energized 
responsive to entrance or exit designation for the 
route ends at the left hand end of the track lay 
out at back contact 69, and similarly in the other 
circuit network, the back contact 63 of relay 2AN 
opens the circuit portion corresponding to the 
route including the track SWitches of croSSOver 2 
in their reverse positions which, of course, con 
flicts with the route established extending from 
O to f3 via crossover 4. By the opening of the 

circuit networks in this manner, it is believed to 
be readily apparent that it is maintained, during 
the passage of a train through a route, that each 
of the exit relays XR can be conditioned for en 
ergization only if there is an available route ex 
tending between a designated entrance point and 
that exit point. 
The sticking of the Switch position selecting 

relays dependent upon the route locking when 
the reverse position of a track Switch is called for 
is effective in a much similar manner to provide 
circuit points of conflict and prevent precondi 
tioning of routes. For example, as is illustrated 
when the relays 2AC and 2BC are maintained 
energized in accordance With the effectiveness of 
the route locking for a route extending over cross 
over 2 with its track Switches in their reverse 
positions, the energization of relay 2BC opens the 
portion of the circuit network energized in ac 
cordance with entrance designation for the 
establishment of routes for east bound trains at 
back contact 8, front contact 7 of relay 2BN 
being open at that time because such relay is 
dropped away when a route is established includ 
ing the track switches of crossover 2 in their 
reverse positions. 
In a similar manner, for the opposite end of the 

crossover 2, the opening of back contact 72 of 
relay 2BC opens the portion of the circuit net 
work which is energized responsive to entrance 
designation in the establishment of routes for 
east bound trains to provide a circuit point of 
conflict in the network comparable to the actual 
point of conflict of routes at the track layout. 

It is believed obvious from the specific descrip 
tion of the circuit points of conflict established 
for one of the circuit netWorks, that circuit points 
of conflict are established in a similar manner for 
the other circuit network provided for the en 
ergization of the Switch position Selecting relayS. 

Restoration to normal.-The restoration to 
normal of the parts of the System provided by the 
present invention for each of the routes extend 
ing through the track layout can be effected 
either upon manual designation by an operator, 
or upon automatic restoration dependent upon 
the passage of a train through such route. 
To consider first the restoration of the parts of 

the system associated with the setting up of a 
route to normal in accordance with the manual 
designation of such restoration by an operator, 
assume that a route has been established as has 
been described extending from 0 to 3 via Cross 
over 4 and that the signal 0 has been cleared 
governing entrance to such route and the route 
locking has become effective, all in a manner 
which has been described. 
Under such conditions, assume that an Opera 

tor designates the restoration to normal of the 
parts of the system associated with that route by 
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the pulling out of the entrance button SNB (see 
Fig. 1A) for the entrance end of that route. The 
pulling out of that button causes the release of 
relay ANR, by opening the stick circuit for that 
relay at contact 73 of button ONB. Upon the 
dropping away of relay ONR (see Fig. 3A), the 
dropping away of the signal control relay OG 
is effected by the opening of front contact 14 of 
relay (NR, and the dropping away of relay OG 
causes the deemergization of the mechanism of 
signal 8 upon the opening of the circuit for Such 
signal mechanism at front contacts 75 and 76. 
The deemergization of the mechanism of signal 0 
causes the display of a red indication by that 
signal, and with reference to Fig. 3B, causes the 
dropping away of the signal repeater relay GYP 
for that signal, and the energization of the signal 
at stop repeater RP for that signal. 
In accordance with the energization of the re 

lay ORP responsive to the restoration of signal 
0 to stop (see Fig. 4) a circuit is closed for the 

winding of the thermal relay OTH associated 
with the time locking relay OAS, extending from 
(--), including front contact 85 of relay ORP, 
winding of thermal relay OTH, and back con 
tact 86 of relay OAS, to (-). After sufficient 
time has been taken in the heating of the ther 
mal relay OTH, a pick-up circuit is closed for 
relay OAS extending from (--), including front 
contact 85 of relay ORP, contact 77 of ther 
mal relay OTH closed when such thermal relay 
is in its operated position, and winding of relay 
AAS, to (-). The picking up of relay OAS 
closes a stick circuit at front contact 86 to shunt 
contact TT of thermal relay OTH out of the cir 
cuit just described. The resistance of the relay 
Winding is sufficient to allow the cooling of the 
thermal relay OTH. 
After the thermal relay 6TH is cooled, the 

pick-up circuit for relay 3ES is closed extending 
from (--), including contact 47 of thermal re 
lay OTH, back, contact f48 of relay OG, front 
contact 49 of relay OAS, front contact 8 of 
relay 3TR, and winding of relay 3ES, to (-). 
Upon the picking up of relay 3ES, the relay 4ES 
is energized because of the closing of front con 
tact 5 of relay 3ES, and the closing of front 
contact 54 of relay 4ES causes the picking up 
of relay 0ES in an obvious manner to complete 
the restoration to normal of the route locking 
and time locking relays associated with the route 
under consideration. 
With reference to Figs. 1A and 1B, the drop 

ping a Way of relay ONR causes the deenergiz 
ation of relay 3XR, and the deemergization of 
the pick-up circuits for relays 2AC and 4AC. 
Upon the dropping away of relay 3XR, the pick 
up circuits for relays 4BC and 2AN are opened 
upon the opening of front contact 53. 
The restoration of the relays 2AC, 4AC, 4BC 

and 2AN is, however, dependent upon the open 
ing of the Stick circuits for those relays upon the 
restoration to normal of the route locking. Thus, 
for example, With reference to Fig. 2, the relays 
2AC and 2AN are dropped away upon the open 
ing of their stick circuits when the route locking 
relay 3ES is picked up at back contact f62. 

Responsive to the restoration of the switch po 
Sition selecting relays for each of the crossovers 
and Single track Switches included in the route, 
the correspondence relay NCR, or RCR for that 
track Switch or crossover is dropped away, as, 
for example, the restoration of the relays 2AC 
and 2AN opens the circuit which has been de 
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scribed for relay 8NCR at front contacts Sarid 

5. respectively. 
When the route locking relay is restored for 

each of the various track sections in the route, 
the lock relay L, LA or LB for that track section 
becomes energized. Thus, for example, with ref 
erence to Fig. 2, the energization of relay 3ES 
closes a circuit to cause the picking up of relay 
2IA extending from (--), including front con 
tact f6 of relay 3ES, front contact 57 of relay 
3TR, front contact f58 of relay 3WS, Winding of 
relay 2E, A, and normally closed contact. T9 of 
the auxiliary switch control lever 2SML, to (-). 
The picking up of that relay closes its normally 
energized Stick circuit at front contact; fs. 
The inclusion of normally closed contact 79 

of the auxiliary lever 2SMEE, in the pick-up cir 
cuit of relay 2L.A. provides that the operation of 
the track Switches of crossover 2 in accordance 
with the positioning of the auxiliary control lever 
2SMT can be effected only if the electric locking 
allows Such positioning at the time the lever is 
actuated from its normal position. Such mode 
of Operation is said to prevent the "precondition 
ing' of a track switch by the positioning of the 
auxiliary control lever SME, for such track switch 
at a time when such track switch is electrically 
locked. - . 

The restoration to normal of the parts of the 
System associated with the setting up of a route 
When automatically initiated upon passage of a 
train, is effective in a manner very similar to 
that which has been described, the entrance of a 
train into the track Section immediately in ad 
vance of the entering signal being effective to 
initiate such restoration by causing the dropping 
a Way of the entrance relay for that entrance 
point. 
As a typical example of how restoration is ef 

fective upon passage of a train, assume, with 
reference to Figs. 1A and B, that an east bound 
train accepts signal 0 when such signal has 
been cleared upon the setting up of a route. ex 
tending from 0 to f3 via crossover 4. The en 
trance of the train...into the track Section 3 
causes the dropping away of the track relay 3TR, 
and the dropping a Way of that relay opens the 
stick circuit for the entrance relay ONR at front 
contact 86. The dropping away of relay foNR, 
causes the restoration to stop of the signal ?o in : 
a manner Which has been described, but the res 
tOration of that signal to stop cannot cause the 
restoration of the route locking relays: because 
(see Fig. 4) the front contact. 8 of relay 3TR. 
in the pick-up circuit of relay 3ES is open at : 
that time. The deemergization of relay 3TR, 
however, closes a circuit at back contact 82 to 
cause the picking up of relay OAS. 
Inasmuch as the relay 3ES cannot yet be re 

stored, the stick circuits for relays 2AN and 2AC 
are maintained energized (see Fig. 2) and thus 
provide that, although the dropping away of the 
entrance relay foNR (see Fig. A) opens the 
pick-up circuit for relay 2AC and causes the 
dropping away of the relay 3XR in a manner (5 
which has been described, the dropping away of 
relay 3XR opening the pick-up circuit for the 
relay 2AN, the relays 2AC and 2AN are main 
tained energized because of the presence of the 
train in the track Section 3T. 
... When the train enters, track section 4T, and 
leaves track section 3T, the picking up of the 
track relay. 3TR (see Fig. 4) closes the pick-up 
circuit which has been described for relay 3ES, 
and the picking up of relay 3ES opens the Stick 
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circuits for relays 2AC. and 2AN (see Fig. 2) to 
cause the dropping away of those relays. The 
picking up of relay 3ES cannet immediately ef 
fect the picking up of the relay 4ES because of 
the presence of the train in the track section 
AT, however the relay 4ES is picked up when the 
train leaves that track section. 
Inasmuch as the track switches of crossover 

4 are included in the route established in their 
reverse positions, the presence of a train in either 
Or both of track Sections T and OT maintains 
the position selecting relays 4AC and 4BC ener 
gized by their Stick circuits because of the locked 
Condition of the track switches of crossover 4. 
When the train leaves the track section foT, 
however, the picking up of the relay OES is ef 
fected, and the picking up of that relay causes 
the release of the stick circuits (not shown) for 
the relays AC and ABC, thus completing the 
restoration to normal of the route establishing 
nearns. Each of the lock relays L., LA, and LB 
for the track SWitches included in the route is 
restored upon the restoration to normal of the 
route locking relays for the track sections with 
Which Such lock relays are associated in a man 
ner which has been described. 

It is believed from the typical examples of the 
restoration to normal of the system which have 
been described, that it will be readily apparent 
how restoration is effective for any route in the 
track layout. The restoration to normal for the 
parts of the System associated with the setting 
up of a route which has been designated to be 
governed by a call-on signal being effective only 
upon the restoration by rotation of the entrance 
button NB for the entrance end of that route. 
That is, for example, to restore to normal the 
parts of the System associated with the setting 
up of a route emanating from the entrance 
point at fi (see Fig. 1A) when such route has 
been designated to be governed by a call-on Sig 
nal by the rotation of the button f NB, the 
Operator must rotate the button NB back to 
its normal position, and in doing So cause the 
release of the call-on entrance relay CNR, in 
an obvious manner, the dropping away of that 
relay being effective to cause the restoration 
to normal of the parts of the system in a man 
fler Corresponding to that which has been de 
Scribed. It is believed obvious from the circuit 
for the call-on entrance relay CNR, that the 
passage of a train does not cause the automatic 
restoration of the parts of the system associated 
With the route established, and that such restora 
tion can be effected only by the proper actua 
tion of the entrance button NB for the entrance 
end of the route by an operator. 
With reference to Fig. 4, if approach locking 

is provided instead of the time locking as has 
been described, the relay AS for the signal in 
Volved can have its control circuit provided as 
is shown, for example, for the relay I AS which 
provides approach locking for signal . It is 
believed obvious upon considering the circuit 
provided for the relay AS, that such relay 
is governed Similar to the relay f GAS to which 
Specific reference has been made, except that 
the restoration of a route having an entrance 
point at to stop, when the track section in 
the rear of the signal governing entrance to such 
route is unoccupied, can be effected immediately 
in accordance with front contact (8 of relay 
8TR in the circuit for relay AS being closed at 
that tile. . 

End-to-end control.-It is believed from the 
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foregoing description that it will be readily ap 
parent that a number of interlocked groups can 
be governed in accordance with the principles 
as they have been set forth, Such groups being 
adjacent as is illustrated, for example, in Fig. 
6C. In accordance with. Such principles, each 
group would function as a separate unit, and 
entrance and exit designation would be neces 
sary within each group in order to cause the 
establishment of a route extending through that 
group. With reference to Fig. 6C, it will be ap 
parent that, in Setting up a through route ex 
tending from 0 to 7, it should be unnecessary 
that an operator designate the respective en 
trance and exit points for the intermediate sig 
nal location. Thus, in accordance with the pres 
ent invention, it is provided that the establish 
ment of each of the through routes in the track 
layout can be effected responsive to designation 
by an operator of the extreme entrance and exit ; 
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the intermediate-signals that can be included in 
a through route emanating from the designated 
entrance point is conditioned over the circuit 
network in a manner comparable to the condi 
tioning of each of the exit relays XR, responsive 
to entrance designation. In fact, the condition 
ing of each of the through route relays NP is ac 
complished over the same circuit portions of the 
network that are used in the conditioning of the 
xit relay XR, for that particular route end. 

It is further provided that each of the through 

ends. Only of that route, a through route relay 
NP being effective to cause the setting up of the 
route past each of the intermediate signals as 
if the respective entrance and exit control but 
tons for Such intermediate signal were actuated ; 
by an operator. - 
With reference to Figs. 6A, 6B and 6C, it will 

be noted that, of the two interlocked groups, 
the left hand interlocked group is similar to 
the track layout illustrated in Fig. 3A with which 
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the description has heretofore been associated. 
In View of Such similarity many of the circuits 
illustrated in Fig. 6A correspond to circuits which 
have been described with reference to Figs, 1A 
and 1B, Such circuits being readily identified by 
reference characters corresponding to reference 
characters used for the circuits illustrated in 
FigS. 1A and 1B. In order to simplify to some 
extent the disclosure of the system of end-to-end 
control, there have been no call-on signals pro 
vided for the track layout illustrated in Fig. 6C, 
it being assumed that such call-on signals can 
be provided in accordance with the requirements 
of practice, in a manner which has been here 
tofore described. - 

It is provided that the circuits for the switch 
position selecting relays AC, AN, BN and BC 
differ from circuits that have been described 
mainly in that the means for preferred route 
Selection is changed from that shown in Figs. 1A 
and B to provide that, irrespective of the di 
rection of traffic, the optional or alternative 
route diverging nearest the designated entrance 
point is always established when available in 
preference to other routes. In other words, pref 
erence is given to that optional route diverging 
nearest the designated entrance point for either 
direction of traffic. To provide such preference, 
the circuits in Fig. 6A are provided to corre 
Spond With the circuits provided in Figs. 1A and 
1B except that the portion of the circuit net 
Work energized responsive to entrance or exit 
designation for a route end at the left end of the 
interlocked group includes front contact 99 of 
relay ABN in multiple with back contact 9 of . 
relay 4BC (see Fig. 6A) in a portion of the cir 
cuit network replacing the contacts 9 and 9 
of relays 4BN and 4BC illustrated in Fig. 1B. 
Such circuit arrangement provides the desired 
preference in accordance with the principles of - 
the System as they have been set forth when con 
sidering in detail the route establishing means 
provided. 
In the establishment of a route by end-to-end 
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route relays NP can be energized When there is 
an available route extending to that intermedi 
ate signal from a designated entrance point, only 
if there is no route established immediately in 
advance of Such intermediate signal. 
To consider the sequence of events which take 

place responsive to entrance and exit designation 
of the extreme ends of a through route, assume 
that an operator, at a time when the system is 
under normal conditions, desires to establish a 
route from 0 to 7 on the upper track. The 
picking up of the entrance relay ONR respon 
sive to entrance designation for such route causes 
the successive energization of the relays 2AC 
and 4AC, and the relay 5NP is picked up upon 
the picking up of relay 4AC. In a similar man 
ner, inasmuch as the route from O to 3 is also 
available emanating from the designated en 
trance point, the relay 3AC is picked up, and 
the picking up of that relay causes the picking 
up of the relay 4BN. Upon the picking up of 
relay ABN, the through route relay 6NP is 
energized. - 

Responsive to the picking up of each of the 
relays NP, energy is applied to the circuit net 
work energized responsive to entrance...designa 
tion for east bound traffic for the right hand 
interlocked group, in a manner comparable to 
the energization of such network responsive to 
entrance designation for such signal location. 
The picking up of relay f SNP therefore causes 
the picking up of relay 5AC, and the picking 
up of that relay causes the picking up of relay 
6AN, and when such relay is picked up, the re 
lay IXR is conditioned for energization so that 
it can be picked up responsive to the depression 
of the exit button TXB. In a similar manner 
the picking up of relay f6NP causes energy to 
be applied to the portion of the circuit network 
comparable to the lower track in the track lay 
out to cause the successive energization of re 
lays 5EN and 6BC. The picking up of relay 
6BC conditions the exit relay 8XR for ener 
gization so that it can be picked up responsive 
to the designation of an exit point at 18 by the 
depression of the exit button 8XB. 
Assuming the operator to depress the button 
7XB for the designation of the exit end of the 

route being established, the picking up of re 
lay XR, causes the successive energization of 
the relays 6AC and 5AN, thus completing the 
selection of the positions of the track Switches 
required for the right hand interlocked group, 
and causing the execution of the Switch, controls 
to . cause the track switches of crossOvers 5 and 
6 to be operated to their normal positions in ac 
cordance with the route selected. 
Upon the picking up of relay 5AN, which 

signifies that the route is completely selected 
from the exit end designated through the right 
hand interlocked group, energy is applied to the 
lower winding of the relay 5.N.R, for the inter 
mediate signal location to cause such relay to 

control, the through route relay. NP. for each of 75 be picked up, the energization of such relay be 
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ing selected in accordance with the picked up 
condition of the through route relay 5NP. Upon 
the picking up of relay 3NR, the relay (2XR is 
picked up for the exit point at the intermediate 
signal associated with the left hand interlocked . 
group, and the picking up of Such relay causes 
the release of the through route relay 5NP. 
When relay 2XR is picked up, the relays AAN 
and 2AN are successively energized to complete 
the selection of the route extending through the 
left hand track layout. The picking up of re 
lay 2AN for the crossover 2 definitely determines 
that the track switches of crossover 2 are to be 
operated to their normal positions, and in doing 
so establishes a circuit point of conflict which 
causes the release of the relays energized in the 
circuit portion of the network corresponding to 
the lower track, including the through route re 
lay f6NP. for the intermediate signal on the 
lower track. : 
To consider specifically the circuits which pro 

vide such mode of operation, assume an opera 
tor to depress the button 9 NB for designation 
of an entrance point at f, and the entrance re 
lay GNR (see Fig. 6A) to be picked up in a man 
ner corresponding to that which has been de 
scribed. The picking up of that relay causes the 
successive energization of the relays 2AC and 
4AC in a manner which has been described, and 
the picking up of relay 4AC closes a circuit to 
cause the picking up of relay 5NP extending 
from (--), including front contact 89 of relay 
|NR, back contact 67 of relay. CXR, front con 
tact. 68 of relay 2AC, back contact 8 of relay 
2BC, front contact 82 of relay 4AC, back contact 
92 of relay 4BC, wire 93, back contact 94 of 
relay 2NP, back contact f85 of relay 2XR, back 
contact '96 of relay 2NR, front contact 97 of 
relay 5RP, back contact 98 of relay SNR, back 
contact 99 of relay 5XR, and winding of relay 
15NP, to (-). The picking up of relay 5.NP 
closes a stick circuit at front contact 20 to shunt 
contact 98 out of the circuit just described. 
At the same time, responsive to the picking 

up of relay ONR, the relays 3AC and ABN are 
successively energized by circuits which have been 
described, and upon the picking up of relay 4BN 
a circuit is closed to cause the picking up of 
relay GNP extending from (+), including front 
contact 80 of relay ONR, back contact 67 of 
relay GXR, front contact 68 of relay 2AC, back 
contact. 69 of relay 2AN, back contact 37 of re 
lay 2BN, front contact 38 of relay 3AC, back 
contact 4 of relay 3BC, back contact 19 of 
relay 4BC, front contact 84 of relay 4BN, wire 
201, back contact 202 of relay i3NP, back con 
tact 203 of relay f3XR, back contact 204 of re 
lay 3NR, front contact 205 of relay 6RP, back 
contact 206 of relay 6NR, back contact 207 of 
relay 6XR, and winding of relay SNP, to (-). 
The picking up of relay 6NP. closes a stick cir 
cuit at front contact 208 to shunt contact 206 
out of the circuit just described. - 
Upon the picking up of relay 5NP, energy is 

applied to the circuit network for the right hand 
interlocked group which is energized responsive 
to entrance or exit designation at the left hand 
end of such route, to cause the picking up of re 
lay 5AC by the energization of a circuit closed 
from (--), including front contact 209 of relay 
15NP, back contact 210 of relay 5XR, wire 2 t, 
and lower winding of relay 5AC, to (-). The 
picking up of that relay closes a circuit to cause 
the picking up of relay 6AN, extending from (), 
including front contact 239 of relay 5NP, back : 
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contact 2f ) of relay 5XR, wire 2 ft, front contact 
2 2 of relay 5AC, back contact 2 3 of relay 5BC, 
back contact 24 of relay 6AC, and lower winding 
of relay 6AN, to (-). When the relay 6AN is 
picked up a stick circuit is closed at front con 
tact. 249 and the relay. TXR, is conditioned for 
energization in an obvious manner. 
When the through route relay 6NP for the 

intermediate signal 6 is picked up, energy is ap 
plied to the circuit network to cause the picking 
up of relay 5BN over a circuit extending from 
(--), including front contact 245 of relay 6NP, 
back contact 26 of relay 6XR, wire 2A7, back 
contact 28 of relay 5BC, and lower winding of 
relay 5BN, to (-). Upon the picking up of re 
lay 5BN, the relay 6BC is picked up by the ener 
gization of a circuit closed from (--), including 
front contact. 2 (5 of relay f6NP, back contact 2 f6 
of relay f62XR, wire 27, front contact 29 of 
relay 5BN, front contact 228 of relay 5BN, and 
lower winding of relay SBC, to (-). Upon the 
picking up of relay 6BC, the exit relay 8XR is 
conditioned for energization in an obvious man 
e. 
Assuming the operator to designate the exit 

point at f 7 by the depression of the exit button 
iTXB, the relay 7XR is picked up upon the 
energization of a circuit closed from (--), includ 
ing front contact 29 of relay NP, back contact 
20 of relay 5XR, wire 2, front contact 2, 2 
of relay 5AC, back contact 2 3 of relay 5BC, front 
contact 240 of relay 6AN, front contact 22 of re 
lay 6AN, winding of relay 7XR, back contact 
222 of relay TNR, and contact 223 of button 
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7XB closed in a depressed position, to (-). The 
picking up of relay 7XR closes a stick circuit 
at front contact 224 to shunt contacts 222 and 
223 out of the circuit, just described. . 

Responsive to the picking up of relay XR, 
the closing of front contact 225 causes the pick 
ing up of relay 6AC by the energization of an ob 
vious circuit, and the picking up of that relay 
causes the picking up of relay 5AN (selected in 
accordance with the energized condition of relay 
6AC) by the energization of a circuit closed 
from (--), including front contact 225 of relay 
f TXR, front contact 226 of relay 6AC, front con 
tact 227 of relay 6AN, back contact 228 of relay 
5BC, and lower winding of relay 5AN, to (-). 
When relay 5AN is picked up, a circuit is closed 

to cause the picking up of relay 5NR (selected 
in accordance with the energized condition of re 
lay 5NP), extending from (--), including front 
contact 225 of relay XR, front contact 226 of 
relay 6AC, front contact 227 of relay 6AN, back 
contact 228 of relay 5BC, front contact 229 of 
relay 5AN, wire 230, front contact 23f of relay 
5NP, and lower winding of relay 5NR, to (-). 
The picking up of such relay closes a stick cir 
cuit therefor provided in a manner Comparable 
to that which has been heretofore described. The 
picking up of relay 5NR, under such conditions, 
causes the picking up of relay 2XR, by the 
energization of a circuit closed from (--), in 
cluding front contact 225 of relay XR (see Fig. 
6C), front contact. 226 of relay GAC, front con 
tact 227 of relay 6Ar. back contact 228 of relay 
5BC, front contact 229 of relay 5AN, Wire 239, 
front contact 23 of relay 5NP, front contact 
32 of relay 5NR, and lower winding of relay 
f2XR, to (-). The picking up of relay 2XR 
due to such energization causes the establish 
ment of a stick circuit closed at front contact 
233 to maintain such relay energized, dependent 
for deenergization upon the restoration of the 
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entrance relay ONR governing entrarice to the 
route. The relay 5NP is dropped away upon 
the picking up of relay 2XR by the opening of 
back contact 95, such relay being sufficiently 
slow acting to insure the establishment of the 
stick circuit for relay 2XR closed at front con 
tact 233 before the dropping away of relay 5NP 
opens the pick-up circuit for relay f 2XR, at front 
contact 23. 

Prior to the dropping away of relay 5NP, en 
ergy in applied to the circuits described for re 
lays 5AC, SAN and XR, at front contact, 234 
of relay 5NR, thus providing that the circuits 
for those relays are maintained energized de 
pendent upon the Anergized condition of relay 
5NR after the dropping away of relay f 5NP. 
After the relay 2XR is picked up, the relay 

4AN is picked up by the energization of a circuit 
closed from (--), including front contact 235 of 
relay 2XR, wire 236, back contact 237 of relay 
4BC, and lower winding of relay 4AN, to (-). 
The picking up of relay 4AN causes the energiza 
tion of relay 2AN by the closing of a circuit ex 
tending from (--), including front contact 235 
of relay 2XR, wire 236, front contact 24 of re 
lay 4AN, front contact 238 of relay 4AN, back 
contact 239 of relay 2BC, and lower winding of 
relay 2AN, to (-). The track switches of cross 
Overs 2 and 4 are of course operated to their 
normal positions in accordance with the joint 
energization respectively of relays 2AC and 2AN, 
and the join energization of the relays 4AC and 
4AN. 

Responsive to the complete operation of the 
track switches to establish the route selected, 
the Signal t) governing entrance to such route 
is cleared in accordance with the energization of 
Signal control circuits which have been described 
With reference to Fig. 3A, such signal circuits 
being typical of the circuits (not shown) pro 
vided for the clearing of the intermediate signal 
5 responsive to the proper positioning of the 

track Switches of the crossovers 5 and 6 of the 
right hand interlocked groups. 
From the circuits just described it will be noted 

that the relay 5NP can be picked up only when 
there is an available route extending to the in 
termediate signal 5 from the entrance point des 
ignated, and that such relay can be picked up only 
when relays 5NR, and 5XR are both dropped 
away, thus insuring that the establishment of a 
through route can become effective only after 
the manual designation of an exit point when no 
portion extending through one of the interlocked 
groups in the through route has been previously 
established. It will also be noted that the pick 
ing up of the exit relay 2XR is effected depend 
ent upon the joint energization of the relays 
5NP, 5NR and TXR, thus insuring that an 

exit point for the through route must be desig 
nated before such exit relay can be picked up by 
through route control. 
The signal-at-stop repeater relay 5RP which 

is normally energized has a front contact included 
in the circuit for relay 5NP so that, if a route 
is Set up having an entrance point at 5 at a 
time when an entrance point is designated at 0, 
the through route connection for the networks is 
held Open until the signal 5 has been restored 
to stop, thus providing that the exit relay TXR, 
will have sufficient time to drop away before 
through route conditioning energy is applied to 
its Winding in accordance With the energization 
of relay. 5.NP. - - 

It is believed to be readily apparent from the 
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description as it has been set forth with respect 
to optional route selection, that the principles of 
Operation as described also apply where through 
route control is involved. In accordance with 
the principles of optional route selection by which 
the circuits are provided in Figs. 6A, 6B and 6C, 
of the three optional routes extending between 
0 and 23, the available route diverging nearest 

the designated entrance point is always auto 
matically selected. Such is true because the 
through route control merely provides circuit 
means for connecting the networks for the vari 
ous interlocked groups without altering the mode 
of operation of the route selecting means. In 
fact, as far as route selection is concerned, each 
route is selected where through routes are in 
volved in a manner comparable to the manner 
in Which the routes Would be selected for the 
same track layout if there were no intermediate 
signals. - - - 

Where run-around routes are involved, such 
as in the track layout illustrated in Fig. 6C if 
all of such routes are available, the most direct 
route is selected. This is clearly illustrated in 
the establishment of the through route extend 
ing from 0 to as described, the most direct 
route including intermediate signal 5 being es 
tablished in preference to the run-around route 
because the energization of relay 6AN responsive 
to entrance designation determines that the ener 
gization of the other circuit network responsive 
to exit designation will follow a circuit portion 
of the circuit network corresponding to the upper 
track as selected by front contact 22. If for 
some reason, the most direct route is not avail 
able, because, for example, of the track switches 
of crossOver 2 having their reverse positions called 
for by the auxiliary lever 2SML, a corresponding 
circuit point of conflict is established in the cir 
cuit networks to prevent the energization of re 
lays corresponding to a route along the upper 
track including relay 6AN for the upper end of 
crossover 6. Inasmuch as the relay 6AN cannot 
be energized under such conditions, the desig 
nation of an exit point for the route at 7 causes 
the establishment of the route from 0 to 7 via 
crossovers 2 and 6 because the dropped away con 
dition of relay 6AN closes back contact 221 to 
provide that, responsive to exit designation, en 
ergy Will follow the portion of the circuit net 
Work corresponding to the run-around route. 

Indications.--It is important in order that an 
Operator can most intelligently cause the estab 
lishment of routes through the track layout that 
he be clearly informed by indications as to con 
ditions relative to routes established, track occu 
pancy, and the condition of the signals. Such 
indications can be provided by the use of mag 
netically operated miniature switch points on the 
diagram in combination with indicator lamps dis 
posed along the diagram for indication of the 
routes established and the condition of occu 
pancy of the track sections; but it is believed 
that indications can more clearly be provided in 
accordance With the present invention in the form 
of relatively continuous lines of light along the 
track diagram to correspond to the routes estab 
lished, and the condition of occupancy of such 
routes. Such indications are provided in the 
System according to this embodiment of the pres 
ent invention, by the selective energization of 
ininiature indicator lamps mounted behind linear 
translucent inserts in the control panel, such in 
Serts forming the trackway of the track diagram. 
With reference to Figs. 1A and 1B, it will be 



noted that the translucent inserts have been 
shown, and that a distinctive reference character 
is provided for each of the inserts to readily 
identify it as being illuminated by the energiza 
tion of miniature indicator lamps designated by 
similar reference characters in Figs. 5A and 5B. 
The system provides that the indicator lampS 

are normally dark, and the designation of an 
entrance point causes the flashing of an indi 
cator lamp included in the entrance button for 
that point. Such lamp will continue to flash 
until the complete establishment of the proposed 

O 

route is effected and the signal governing en 
trance to such route has been cleared. Upon the 
designation of the exit end of a route Subsequent 
to the designation of the entrance end thereof, 
white indicator lamps are illuminated for the 
track portions corresponding to the route Se 
lected by the route establishing means. The 
light sections of the diagram along the route 
used for indicating switch positions are flashed 
until their respective track switch or track 
switches have been properly positioned to corre 
spond with the positions called for by the route 
establishing means. 
through the route, the entrance of a train into 
each track section causes the extinguishing of 
the white lamps corresponding to that Section, 
and the illumination of red lamps to indicate 
track occupancy. Thered lamps are extinguished 
for the track sections in the route in the rear 
of the train, and the white lamps are again illu 
minated for the route in the rear of the train 
if such sections of the route have their track. 
Switches maintained locked. S. 

It is further provided that the energization of 
the indicator lamps for the translucent inserts 
between the inserts used for switch position in 
dication, and the translucent inserts adjacent 
the route ends, is effective only responsive to 
route designation by entrance and exit manipu 
lation. Thus, the positioning of a track SWitch 
by actuation of the auxiliary switch control lever 
for that track switch causes only the illumination 
of the translucent inserts used for indicating the 4 
position of that track switch. Such selective en 
ergization of the indicator lamps is accomplished 
by the energization of the lamps not used for 
switch indication from a circuit network ener 
gized only responsive to route designation by en- ; 
trance and exit manipulation. Such indicator 
lamps are maintained energized after the route 
locking has become effective, dependent upon 
locking relays L., LA and LB which are deener 
gized only upon the establishment of the route 5 
by entrance and exit control. 
To consider a typical example of the display 

of indications in accordance with the establish 
ment of a route and the passage of a train, as 
sume that an operator, desires to cause the es 
tablishment of a route in a manner which has 
been described extending from 0 to 3 Via Cross 
over 4. Before designating the ends of Such 
route, he first determines by inspection of the 
translucent inserts along the track diagram that 
such route is available because of the translucent 
inserts for all portions of such route being dark. 
When the operator depresses the entrance but 
ton ONB for designation of the entrance point, 
the relay SNR, is picked up, and the picking up 
of that relay closes an obvious circuit (see Fig. 
5A) at front contact. 250 to cause the energiza 
stion of the signal indicator lamp OGK which 
is included within the button (NB. Such in 

Upon passage of a train : 5 
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in accordance with the application of energy in 
termittently interrupted to the circuit for that 
lamp at front contact 25 of relay ERP. Upon 
the clearing of the signal governing entrance 
to the route, the signal repeater relay GRP is 
dropped away, and the closing of back contact 
25 causes the steady illumination of the Signal 
indicator lamp GK to indicate that signal. 
has been cleared. - . 

Responsive to the designation of the exit point 
at 3. by the depression of button 3XB, the relay 
3XR is picked up, and the picking up of that 

relay causes the energization of the white lamp 
up (see Fig. 5B) of the light section ABN/RK 
adjacent the exit button SXB. Such lamp is 
energized by a circuit closed from (--), includ 
ing front contact 252 of relay 3XR, front con 
tact 253 of relay 4LB, front contact 254 of relay 
TP, and lamp. D of light section 4BN/RK, to 

(--). . . . . . - 

InaSimuch as the relays 4AN and 4BN are both 
maintained deemergized in the establishment of 
that route, a circuit is closed at the same time 
to cause the energization of the White lamp 20 
of light section 4AN/RK extending from (--), 
including front contact. 252 of relay f3XR, back 
contact 255 of relay 4BN, back contact 256 of 
relay 4AN, front contact. 257 of relay 4LA, front 
contact 258 of relay 4TP, and lamp w of light 
section 4AN/RK, to (-). The lamp up of the 
adjoining light section 4AN/RK is also illumi 
nated due to the energization of that circuit. 
The relay 2AN is picked up in the establish 

ment of the route responsive to the picking up 
of relay 3XR in a manner which has been de 
scribed, and the picking up of that relay causes 
the illumination of the white lamp w of light 
section 2AN/RK by the energization of a circuit 
closed from (--), including front contact 252 of 
relay f3XR, back contact 255 of relay 4BN, back 
contact 256 of relay. 4AN, wire 259, front con 
tact 260 of relay 2AN, front contact 26 of relay 
2LA, front contact 262 of relay 3TP, and lamp 
up of light section 2AN/RK, to (-). The illumi 
nation of that light section completes the illu 
mination of the translucent inserts for the light 
sections along the route except for those in 
Serts which are used for indicating the positions 
of the track switches. When the relay 4BC is 
picked up responsive to the picking up of the 
relay 3XR in the establishment of that route, 
the relay WZ is energized for the operation of 
the track Switches of the crossover 4 to their 
'everse positions (if such track. SWitches are not 
already in such positions) and the picking up of 
relay 4WZ, causes the energization of the white 
lanpu of light Section 4ARK by a circuit closed 
from (FL--) including front contact 263 of relay 
AWZ, front contact 26A of relay. AAC, back con 
tact. 255 of relay 4AN, back contact. 266 of relay 
&BN, front contact. 267 of relay 4BC, front con 
tact 268 of relay 4TP, and the white lamp D of 
light section 4ARK, to (-). A circuit is also 
closed under such conditions for the white lamp 
20 of light section ABRK extending from (FE--), 
including front contact 263 of relay. AWZ, front 
contact 259 of relay ABC, back contact 270 of 
relay BN, back contact 27 of relay 4AN, front 
contact. 272 of relay AAC, front contact 273 of 
relay TP, and the white lamp up of light sec 
tion ABRK, to (-). 

If the track switches of crossover 4 are in their 
reverse positions when such positions are called 
for in the establishment of the route, or after 

dicator lamp is flashed under such conditions such track Switches have completed their opera 
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tion to their reverse positions, the circuits de 
Scribed will be steadily energized in accordance 
with the closing of front contact 214 of relay 
4RCR, such relay being picked up when the 
track Switches of crossover 4 are locked in their 
reverse positions in accordance with the joint 
energization of relays 4AC and 4BC when relays 
4AN and 4BN are deemergized. The relay WZ, 
as has been pointed out when considering in de 
tail the Switch control circuits, is energized only 
When the track switches are out of correspond 
ence With the positions called for. 
The picking up of relay 2AN in the establish 

ment of the route from 0 to 3 via crossover 4 
causes the picking up of relay 2WZ (if the track 
SWitches of Crossover 2 are not already in their 
normal positions) and the picking up of such 
WZ relay causes the flashing of the white lamp 
at of light section 2ANK (see Fig. 5A) by the 
intermittent energization of a circuit closed from 
(FT--) including front contact 275 of relay 2WZ, 
front contact 276 of relay 2AC, front contact, 277 
of relay 2AN, front contact 278 of relay 3TP, and 
the White lamp U of light section 2ANK, to (-). 
The picking up of the normal correspondence 
relay 2NCR, as soon as the track Switches of 
crossover 4 become in correspondence with the 
normal positions called for in the establishment 
of the route, closes front contact 279 and causes 
the steady energization of the circuit just de 
scribed for the white lamp up of light section 
2ANK, thus completing the illumination of the 
portion of the miniature track diagram corre 
Sponding to the route which has been selected 
extending from 0 to 3 via crossover 4, the 
energization of the indicator lamps associated 
With Such route being effective as soon as the 
route is selected, prior to the positioning of the 
track SWitches in accordance with the route, and 
prior to the clearing of the signal governing 
entrance thereto. The line of light formed by 
the illumination of the translucent inserts along 
the miniature track diagram provides a means 
whereby an operator can readily identify the 
routes established, and the other routes which 
are not in conflict with the established route. 
AS SOOn as the route locking becomes effective 

after the route is established, the lock relays 
2LA, 4TA and ALB are dropped away, and the 
dropping away of those relays applies energy to 
the circuits which have been described for lamps 
initially energized from the circuit network de 
pendent upon the exit relay 7XR. Thus, the 
dropping a Way of relay 2LA applies energy at 
back contact 26 to the circuit for the white 
lamp D of light Section 2AN/RK; the dropping 
away of relay 4LA applies energy at back con 
tact 25 to the circuits for the White lamps 20 of 
light sections 4AN/RK and 4AN/RK1; and the 
dropping a Way of relay 4LB applies energy at 
back contact 253 to the circuit for the white lamp 
up of light section 4BN/RK. 
When a train accepts the signal O. governing 

the established route from 0 to 3 via crossover 
4, the dropping away of the track relay 3TR 
Upon paSSage of Such signal causes the release 
Of the relay ONR and the restoration of the 
Signal ?o to stop in a manner which has been 
described. With reference to Fig. 5A, the drop 
ping a Way of relay ONR opens front contact 
250 of the circuit for the signal indicator lamp 
OGK to cause that lamp to be extinguished. 
When the relay 3TR is dropped away, the relay 
3TP also becomes deenergized, and the dropping 
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away of that relay opens the circuit which has 75 
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been described for the white lamp up of light sec 
tion 2ANK, and closes a circuit in an obvious 
manner at back contact 278 for the red lamp r 
of light section 2ANK. In a similar manner, the 
dropping away of relay 3TP causes the white 
lamp up of light section 2AN/RK to be extin 
guished and the red lamp r for that light section 
illuminated upon the closing of back contact 262. 
Upon entrance of the train into track section 

4T, the relay 4TP is deenergized, and the drop 
ping away of that relay causes the extinguishing 
of the White lamps up of light sections 4AN/RK 
and 4AN/RK respectively and the illumination 
of the red lamps r upon the closing of back con 
tact 258 for such light sections. In a similar 
manner, the dropping a Way of relay ATP causes 
the extinguishing of the White lamp up of light 
Section 4ARK and the illumination of the red 
lamp r for that light Section upon the closing 
of back contact 268. When the train in proceed 
ing over the crossover 4 enters track section 10T, 
the dropping away of relay OTP causes the ex 
tinguishing of the white lamp up of light section 
4BRK and the illumination of the red lamp. r 
of that light Section upon the closing of back 
contact 273. The white lamp w of light section 
4BN/RK is also extinguished, and the red lamp r 
is illuminated for that light section in accordance 
with the ciosing of back contact 254. 

it will be noted that the switch position select 
ing relays AC, AN, BN and BC for each of the 
single track Switches and crossovers included in 
each of the established routes are maintained 
energized upon passage of a train as long as the 
route locking is maintained effective for their 
track SWitches in accordance with the circuits as 
typically shown in Fig. 2 and as described When 
considering the route locking in detail. When 
the track relay 3TR becomes energized after past. 
Sage of the train through the route, the picking 
up of that relay causes the restoration of the 
route locking relay 3ES for that track section, 
and the picking up of Such route locking relay 
Causes the relayS 2AC and 2AN to be dropped 
a Way (See Fig. 2) and the dropping away of such 
relayS Operas the circuits which have been de 
Scribed for the energization of the lamps of light 
Section 2ANK. The restoration of the route 
locking also causes the picking up of the lock re 
lay 2LA, and the picking up of that relay opens 
the circuit for the lamps of light section 2AN/RK 
at back contact 26, the circuit by which the 
White lamp up of that light section had been origi 
nally energized being opened because of the 
reStoration of the exit relay 3XR, upon passage 
of the train through the route. 
In a Similar manner restoration becomes effec 

tive for each of the light sections for the other 
track sections in the rear of the train. By use 
of track repeater relays TP for selecting between 
the White lamps up and the red lamps r which can 
be made slightly slow acting if necessary, it is 
provided that Sufficient time will have elapsed 
upon paSSage of a train from a track Section to 
allow the deenergization of the indicator lamps 
for Such track section before the relay TP for 
that track. Section can have time to be picked up 
and thus provide a momentary flash of the White 
lamps. 

Having described the present invention as ap 
plied to a particular relatively simple track lay 
Out as One Specific embodiment, it is desired to 
be understood that this form is used for the pur 
pose of facilitating the disclosure, rather than 
limiting the forms the present invention may as 
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sume, and that various adaptations, alterations 
and modifications can be made to the specific 
form shown in accordance with the requirements 
of practice, all within the spirit or scope of the 
present invention except as limited by the fol 
lowing claims. . . . . . . . . 
What I claim is: 
1. In a switch and signal control system of the 

character described for the establishment of each 
desired route extending through a track layout 
which provides by crossovers a plurality of con 
flicting routes extending between entrance and 
exit points; manually operable contact means for 
designation of each of the entrance and exit 
points; a common Switch position Selecting relay 
for each of the track switches at the opposite 
ends of a crossover; a normal switch position 
selecting relay for each of the track switches; 
means for operating each crossover to the reverse 
position. When Said Common SWitch position 
Selecting relays for the ends of that crossOver are 
both energized, and to the normal position when 
One of said Common - SWitch position selecting 
relays and its corresponding normal switch posi 
tion Selecting relay are both energized circuit 
means responsive to entrance designation for 
energizing said common switch position select 
ing relay for each track SWitch facing such en 
trance point in an available route, irrespective 
of whether such available route extends over that 
track Switch in a normal or a reverse position, 
and for energizing said normal switch position 
Selecting relay for each track switch that can be 
trailed in a normal position in an available route 
extending from such entrance point; and circuit : 
means responsive to exit designation for an avail 
able route, subseqent to the designation of the 
entrance end thereof, for energizing said com 
mon SWitch position selecting relay for each track 
switch facing such exit point in that route, and 
for energizing said normal switch position select 
ing relay for each track switch that could be 
trailed in a normal position upon passage of a 
train over Such route from that exit point; where 
by the combination of Switch position selecting 
relays contemporaneously energized for each 
crossover selects the normal and reverse-positions 
of the track Switches for each route having its 
entrance and exit ends designated. . '. . . 

2. In a Switch and signal control system of the : 
character described for the establishment of each 
desired route extending through a track layout 
having a plurality of conflicting routes provided 
by crossovers extending between signal locations 
constituting entrance and exit points for both di 
rections of traffic; a miniature track diagram of 
the track layout having disposed thereon control 
buttons for designation of the respective entrance 
and exit points; a common and a normal switch 
position selecting relay for each of the track 
SWitches at the end of a crossover; means for 
operating, each crossover to the reverse position 
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When Said common switch position selecting re- . 
lays for the ends of that crossover are both ener. 
gized, and to the normal position when one of 
said common Switch position selecting relays and 
its corresponding normal Switch position Select 
ing relay are both energized; two circuit networks 
for the energization of said Switch position se 
lecting relays, one of such networks being ener 
gized responsive to entrance or exit designation 
for signal locations at one end of the track lay 
out and the other of the circuit networks being 
responsive to entrance or exit designation for 
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layout, each of such networks when energized 
responsive to entrance designation being effective 
to energize said common switch position select 
ing relay for each track SWitch that can be in 
cluded in a route available for use. emanating 
from that entrance point, irrespective of whether 
Such route extends. Over that track Switch in a 
normal or a reverse position, and being effective 
to energize. Said normal SWitch position-selecting 
relay for each track switch that can be trailed in 
a normal position in an available route extend 
ing from each entrance point, and that circuit 
network when energized responsive to exit desig 
nation, subsequent to the energization of the 
other network by the designation of the entrance 
end of an available route extending to that point, 
being effective to energize said common switch 
position Selecting relay for each track switch fac 
ing Such exit point in that route, and being ef 
fective to energize said normal switch position se 
lecting relay for each track switch that could be 
trailed in a normal position in that route upon 
passage of a train from that exit point; whereby 
the positions of the track switches are selected 
for each of the crossovers by distinctive combi 
nations of relays energized for such crossover to 
establish each route available for use extending 
between designated entrance and exit points.. 

3. In a switch and signal control system of the 
character described for a track layout having a 
plurality of crossover with a track switch at each 
end and Operable to provide conflicting routes 
between signal locations constituting entrance 
and exit points for both directions of traffic; a 
miniature diagram of the track layout having 
buttons for designation of the respective entrance 
and exit points; a normal control relay and a 
Connon - Control relay for each of the track 
Switches; means for operating each crossover to 
the reverse position when said common switch 
position selecting relays for the ends of that 
CrOSSover are both energized, and to the normal 
position when one of said common switch posi 
tion selecting relays and its corresponding nor 
nal SWitch position selecting relay are both en 
ergized; two circuit networks, one network hav ing feed points corresponding to the signal loca 
tions at one end of the track layout, and the other 
network having feed points corresponding to the 
Signal locations at the opposite end of the track 
layout, and each network acting, when supplied 
With energy at a feed point corresponding to a 
designated entrance signal location, to energize 
the common control relay for each switch which 
is in each available route originating at such en 
trance signal location and which has facing point 
relationship to said entrance signal location, and 
to energize the normal control relay for each 
Switch which is in each such route and which can 
be trailed in a normal position by a train moving 
from Said entrance signal location, but acting 
when supplied with energy at a feed point corre 
Sponding to a signal location designated as the 
exit end of a particular available route, following 
the energization of the other network at a feed 
point corresponding to the entrance end of such 
route, to energize the normal switch control relay 
for each of the SWitches in such particular route 
trailed in the normal position with respect to 
the exit end of said route and to also energize the 
Connon control relay for each of the switches in 
Such particular route in a facing point relation 
to the exit end of said route. 

4. In a Switch, and signal control system of the 
signal locations at the other end of the track 75 entrance-exit type for a track layout including 
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crossovers each having a power track Switch at 
each end and operable to provide a plurality of 
conflicting routes extending between entrance 
and exit points; manually operable contact 
means for designation of each of the entrance 
and exit points; a common switch position select 
ing relay for each of the track Switches; a nor 
mal switch position selecting relay for each of 
the track switches; circuit means responsive to 
entrance designation for energizing Said common 
switch position selecting relay for each track 
switch facing such entrance point in an available 
route, and for energizing said normal Switch posi 
tion selecting relay for each track Switch that 
can be trailed in a normal position in an available 
route extending from such entrance point; cir 
cuit means responsive to exit designation for an 
available route, subsequent to the designation of 
the entrance end thereof, for energizing Said 
common switch position selecting relay for each 
track switch facing such exit point in that route, 
and for energizing said normal Switch position 
selecting relay for each track Switch that could 
be trailed in a normal position upon passage of 
a train over such route from that exit point; and 
switch operating means for the track Switches 
of each of the crossovers for operating Such track 
switches to normal positions upon the conten 
poraneous energization of said common and Said 
normal switch position selecting relays for the 
track SWitch at either end of that CrOSSOWer, and 
for operating such track Switches to reverse po 
sitions upon the contemporaneous energization of 
said common switch position selecting relayS for 
the track Switches at both ends of that CrOSSOver 
when said normal Switch position Selecting relays 
for those track Switches are deemergized. 

5. In a switch and signal control System of the 
character described for a track layout providing 
by at least one single power track Switch a plu 
rality of conflicting routes extending between 
entrance and exit points; manually operable con 
tact means for designation of each of the respec 
tive entrance and exit points; SWitch position se 
lecting relays for each of the single track 
SWitches; circuit means responsive to the desig 
nation of each of the entrance points for energiz 
ing a first of Said Switch position selecting relays 
for a facing single track Switch regardless of 
whether Such SWitch is required to be in a normal 
or a reverse position for an available route ema 
nating from that entrance point, or for energizing 
a Second or a third of Said Switch position select 
ing relays for a trailing single track switch, de 
pendent upon whether Such track SWitch is trailed 
in a respective normal or reverse position, in an 
available route emanating from that entrance 
point; circuit means responsive to the designation 
of each of the exit points, subsequent to the des 
ignation of an entrance point for an available 
route extending to that exit point, for energizing 
said first of Said SWitch position Selecting relays 
for a single track Switch facing that exit point 
in that route, or for energizing Said second or 
said third of said switch position selecting relays 
for the normal or reverse position of a single track 
switch that could be trailed upon passage of a 
train over such route from that exit point, de 
pendent upon the respective normal or reverse 
position in which that track Switch could be 
trailed; and switch operating means responsive 
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to the contemporaneous energization of said first 
and said second switch position Selecting relays 
for each of the single track switches for causing 76 

23. 
the power operation of that track Switch to a nor 
mal position, such means also being responsive to 
the contemporaneous energization of Said first 
and said third switch position selecting relays 
for each of the single track Switches for causing 
the power operation of that track to a reverse 
position. 

6. In a switch and signal control system of the 
entrance-exit type for a track layout having a 
plurality of conflicting routes provided by cross 
overs between signal locations constituting en 
trance and exit points for both directions of traf 
fic; manually operable control buttons disposed 
on a miniature track diagram of the track layout 
for designation of the respective entrance and 
exit points; a common and a normal SWitch po 
sition selecting relay for the track Switch at 
each end of the crossovers; two circuit networks 
for the energization of said switch position select 
ing relays, one of such networks being ener 
gized responsive to entrance or exit designation 
for signal locations at one end of the track lay 
out and the other of the circuit networks being 
energized responsive to entrance or exit designa 
tion for signal locations at the other end of the 
track layout, each of such circuit networks when 
energized responsive to entrance designation be 
ing effective to energize said common SWitch po 
sition selecting relay for each track SWitch in a 
facing point relation to said designated entrance 
point and included in any route available for use 
emanating from that entrance point, and being 
effective to energize said normal SWitch position 
selecting relay for each track Switch that can 
be trailed in a normal position in any route avail 
able for use emanating from that entrance point, 
and that circuit network when energized respon 
sive to exit designation, Subsequent to the desig 
nation of the entrance Signal location of an avail 
able route extending to that point, being effective 
to energize said common SWitch position selecting 
relay for each track switch facing such exit point 
in that route, and being effective to energize said 
normal switch position Selecting relay for each 
track switch that could be trailed in a normal 
position in that route upon passage of a train 
from that exit point; and SWitch operating means 
for the track switches of each of the crossovers 
for operating such track Switches to normal posi 
tions upon the contemporaneous energization of 
the aSSOciated Common and normal SWitch posi 
tion selecting relays for the track Switch at either 
end of that crossover, and for operating such 
track switches to reverse positions upon the con 
temporaneous energization of Said common 
switch position selecting relays for both of the 
track Switches of that crossover when said nor 
mal switch position Selecting relays for both of 
those track SWitches are deenergized. 

7. In a switch and signal control System of the 
character described for a track layout having a 
plurality of conflicting routes provided by cross 
overs between signal locations constituting en 
trance and exit route ends for traffic in both di 
rections; a miniature track diagram of the track 
layout having control buttons disposed thereon 
for designation of the respective entrance and 
exit route ends; a common and a normal switch 
position selecting relay for the track switch at 
each end of a crossover; two circuit networks for 
the energization of said SWitch position selecting 
relays, one of Such netWorks being energized re 
sponsive to entrance or exit designation for route 
ends at one end of the track layout and the other 
of the circuit netWorks being energized respon 



sive to entrance: or exit designation for route ends 
at the other end of the track layout, each of Such 
networks when energized responsive to entrance 
designation being effective to energize said Com 
non.switch position selecting relay for each track 
switchin a facing point relation to the designated 
entrance point that can be included in an avail 
able route emanating from that entrance point, 
and being effective to energize said normal switch 
position selecting relay for each track switch that 
can be trailed in a normal position in an avail 
able route extending from that entrance point, 
and that circuit network when energized respon 
sive to exit designation, Subsequent to the desig 
nation of the entrance end of an available route 
extending to that point, being effective to ener 
gize said common switch position selecting relay 
for each track switch facing such exit point in 
that route, and being effective to energize said 
normal switch position selecting relay for each 
track switch that could be trailed in a normal 
position in that route upon passage of a train 
from that exit point; Switch operating means for 
the track switches of each of the crossovers for 
operating such track Switches to normal positions 
upon the contemporaneous energization of Said 
common and said normal Switch position select 
ing relays for the track switch at either end of 
that crossover, and for operating. Such track 
switches to reverse positions upon the contem 
poraneous energization of said common Switch 
position selecting relays for both of the track 
Switches of that crossover When said normal 
SWitch position selecting relays for those track 
switches are deenergized; and signal clearing 
means effective only after the track switches. 
have been properly operated to correspond to the 
route selected by said Switch position selecting 
Icelays for clearing the Signal at each designated 
entrance point. 

8. In a Switch and signal control System of 
the character described for a track layout hav 
ing a plurality of conflicting routes extending 
between entrance and exit points provided by 
crossovers having power track Switches; man 
ually operable contact means for designation of 
each of the entrance and exit points; two switch 
position selecting relays for each end of each of 
the CrOSSOWes; circuit means responsive to en 
trance designation for each of the entrance points 
for then energizing one of said switch position 
Selecting relays for each track Switch that is in 
either a facing point relation Or is in a trailing 
point relation in the normal position with respect 
to such entrance point in an available route 
emanating from that point; circuit means respon 
sive to exit designations for each of the exit 
points for energizing the other of said Switch 
position selecting relays for each track switch 
that is facing or trailing in a normal position 
with respect to such exit point in an available 
route extending to that exit point from a des 
ignated entrance point; Switch Operating means 
responsive to distinctive combinations of said 
Switch position selecting relays energized for each 
of the crossovers for causing the power opera 
tion of each of the track switches required for 
the setting up of each route extending between 
designated entrance and exit points; and Stick 
circuit means for maintaining said. SWitch posi 
tion selecting relays energized for each route 
after a train has entered that route. So as to be: 
dependent for deenergization upon the passage of 
the train past that track switch or crossover. 

9. In a switch and signal control System of the 
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entrance-exit type for a track layout providing by 
crossovers a plurality of conflicting routes ex 
tending between entrance and exit signal loca 
tions which constitute entrance and exit points 
for both directions of traffic; manually operable 
contact buttons on a miniature track diagram of 
the track layout for designation of the respective 
entrance and exit points; two Switch position 
selecting relays for each end of each of the cross 
overs; two circuit networks for the energization 
of said switch position selecting relays, one of 
such networks being energized responsive to en 
trance or exit designation for signal locations at 
one end of the track layout and the other of the 

5: circuit networks being energized responsive to 
entrance or exit designation for Signal locations 
at the other end of the track layout, each of 
such networks when energized in response to 
entrance designation being then effective to cause 
the energization of one of said switch position. 
selecting relays for each track switch that is 
either facing or trailing in a normal position with 
respect. to such entrance point in all routes avail 
able for use emanating from that point, and each 
circuit network when energized in response to 
exit, designation, subsequent to the energization 
of the other network by the designation of the 
entiance end of an available route extending to 
that exit point, baing effective to energize one 
of said Switch position selecting relays for each 
track switch in that route that is either facing 
or trailing in a normal position. With respect to 
such exit point in that route; Switch operating 
means responsive to distinctive combinations of 

5 said switch position selecting relays energized 
for each of the crossovers for causing the power 
operation of the track switches of each of the 
crossovers required for the setting up of each 
route extending between designated entrance and 

and stick circuit means effective 
upon the settilag up of each route for maintaining 
said Switch position selecting relays energized 
for the track switches of each crossover in an 
established reute extending in advance of a train 
so. as to be dependent for deemergization upon 
passage of a train past that crossover. 

10. In a switch and signal control system of 
the character described for a track layout having 
a plurality of conflicting routes provided by cross 

: overs having power Switches, such routes extend 
ing between entrance and exit points defined by 
the location of Wayside signals; manually oper 
agle contact means for designation of the re 
spective entrance and exit points; a normal and 
a common switch position selecting relay for each 
of the track Switches; a polar neutral Switch con 
trol relay for each of the crossovers; normally 
deenergized normal and reverse correspondence 
relays for the respective normal and reverse con 
ditions of each of the crossOvers; circuit means: 
responsive to the designation of each of the en 
trance points for energizing said common switch 
position selecting relay for each of the track 
SWitches facing Such entrance point in an avail 
able route emanating from that point, and for 
energizing Said normal Switch position selecting 
relay for each of the track switches that can 
be trailed in a normal position in an available 
route extending from such entrance point; cir 
cuit means responsive to the designation of each 
of the exit points, subsequent to the designation 
of an entrance point for an available route ex 
tending to such exit point, for energizing said 
connnon SWitch position: Selecting relay for each 
of the track Switches facing such exit point in 
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that route, and for energizing said normal switch 
position selecting relay for each track SWitch 
that could be trailed in a normal position upon 
passage of a train over such route from that exit 
point; circuit means responsive to the contem 
poraneous energization of distinctive combina 
tions of said switch position selecting relays for 
respective normal and reverse positions for the 
track Switches of each of the crossovers for caus 
ing the distinctive energization of said polar neu 
tral relay for that croSSover for Operating the 
track SWitches to corresponding positions, such 
circuit neans being effective to energize each 
polar relay only during the time when the track 
SWitches of that CrOSSOver are out of corre 
spondence with the positions called for by the 
distinctive combination of Said Switch position 
selecting relays energized for that crossover; 
circuit means for Selectively energizing said nor 
mal or Said reverse correspondence relay for each 
crossover included in each established route when 
the track Switches of Such crossover are in their 
positions called for by said Switch position select 
ing relays, such circuit means being effective only 
when said polar neutral relay for that croSSOver 
is deenergized; and signal clearing means effec 
tive to clear the signal governing entrance to each 
of said routes only When One of Said corre 
spondence relays is energized for each of the 
crossovers having one or both of its track Switches 
included in that route. 

11. In a SWitch and Signal control System. Of 
the entrance-exit type for a track layout pro 
viding by crossovers having power track Switches 
a plurality of conflicting routes extending be 
tween entrance and exit points; manually oper 
able contact means for designation of each of the 
entrance and exit points; an auxiliary Switch 
control lever for each of the crossovers having 
normal and reverse operating positions in addi 
tion to a neutral position; a common Switch posi 
tion selecting relay for each of the track 
Switches; a normal Switch position selecting re 
lay for each of the track SWitches; circuit means 
responsive to entrance designation for energizing 
Said common SWitch position Selecting relay for 
each track SWitch facing Such entrance point in 
an available route, and for energizing Said nor 
mal switch position selecting relay for each track 
Switch that can be trailed in a normal position : 
in an available route extending from Such en 
trance point; circuit means responsive to exit 
designation for an available route, Subsequent to 
the designation of the entrance end thereof, for 
energizing said common Switch position Selecting 
relay for each track Switch facing such exit point 
in that route, and for energizing Said normal 
switch position selecting relay for each track 
Switch that could be trailed in a normal position 
upon passage of a train over such route from that 
exit point; circuit means responsive to the actua 
tion of said auxiliary switch control lever for each 
of the crossovers to a normal cperating position 
for energizing said normal switch position select 
ing relay for each of the track Switches of that . 
crossover; circuit means responsive to the actua 
tion of said auxiliary switch control lever for each 
of the crossovers to a reverse operating position 
for energizing said common SWitch position Se 
lecting relay for each of the track Switches of 
that crossover; and switch operating means for 
the track switches of each of the crossovers for 
operating such track switches to normal positions 
upon the contemporaneous energization of said 
common and said normal Switch position select 
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ing relays for the track switch at either end of 
that croSSOver or upon the contemporaneous en 
ergization only of the normal switch position 
Selecting relays for the track Switches of that 
Crossover, and for operating Such track Switches 
to reverse positions upon the contemporaneous 
energization of said common Switch position Se 
lecting relays for the track SWitches of that croSS 
over when said normal switch position selecting 
relays for Such track Switches are deemergized. 

12. In a SWitch and signal control System of the 
character described for a track layout having a 
plurality of alternative routes provided by cross 
Overs extending between an entrance and an exit 
point; a miniature track diagram of the track 
layout having control buttons disposed thereon 
for designation of the respective entrance and 
exit points; a common and a normal switch posi 
tion selecting relay for the track switch at each 
end of each of the crossovers; circuit means re 
Sponsive to designation of said entrance point 
for energizing said common switch position se 
lecting relay for each track switch facing such 
entrance point in an alternative route, and for 
energizing said normal switch position selecting 
relay for each track Switch that can be trailed in 
a normal position in an alternative route extend 
ing from such entrance point to thereby preselect 
a predetermined one of said alternative routes; 
circuit means responsive to the designation of 
Said exit point for energizing said common switch 
position selecting relay for each track switch fac 
ing that exit point in an alternative route, ex 
cept when that route extends over the reverse 
position of an adjacent crossover nearer the exit 
end having said normal switch position select 
ing relay energized for that One of its track 
switches nearer said exit end, and for energizing 
Said normal switch position selecting relay for 
each track Switch that could be trailed in a nor 
mal position in an alternative route upon passage 
of a train from that exit point, except when that 
route extends over the reverse position of an ad 
jacent Crossover nearer said exit end and having 
said normal switch position selecting relay ener 
gized for that one of its track Switches near said 
exit end; and switch operating means for the track 
Switches of each of the crossovers for operating 
Such track switches to normal positions upon the 
contemporaneous energization of said common 
and Said normal switch position selecting relays 
for the track switch at either end of that cross 
Over, and for Operating such track Switches to 
reverse positions upon the contemporaneous en 
ergization of said common switch position select 
ing relays for both ends of that crossover when 
said normal switch position selecting relays for 
the track switches of that crossover are deener 
gized; Whereby, of a plurality of alternative 
routes extending between an entrance and exit 
point, the available route diverging nearest the 
entrance point is established responsive to the 
designation of the ends of that route in prefer 
ence to other routes which may be available. 

13. In a switch and signal control System of the 
character described for a track layout having al 
ternative routes provided by crossovers extending 
between an entrance and an exit point; a minia 
ture track diagram of the track layout having 
disposed thereon manually operable contact 
means for designation of the respective entrance 
and exit points; a common and a normal SWitch 
position selecting relay for the track switch at 
each end of each of the crossovers; circuit means 
responsive to the designation of said entrance 
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point for energizing said common or said normal 
switch position selecting relay for each track 
switch that is respectively facing or trailing in a 
normal position for a train movement in an avail 
able route emanating from said entrance point, 
such circuit means being rendered ineffective for 
energizing the normal switch position Selecting 
relay for the track switch of the end of a certain 
crossover remote from the entrance point if a. 
common switch position Selecting relay for the 
track Switch for the opposite end of that croSS 
over is energized responsive to such entrance 
designation; circuit means responsive to the des 
ignation of said exit point for energizing Said 
common or said normal Switch position selecting 
relay for those track switches that would be fac 
ing or trailing in a normal position respectively 
if a train were to pass thereover from said exit 
point and are included in the alternative route 
preselected by the energization of said common 
Switch position selecting relay of said certain 
crossover, such circuit means being rendered in 
-effective for track Switches included in other al 
ternative routes requiring the track Switches of 
said certain crossover to be in normal positions; 
and Switch operating means for the track 
switches of each of the crossovers for operating 
such track switches to normal positions upon the 
contemporaneous energization of Said Common 
and said normal SWitch position Selecting relayS 
for the trackswitch at either end of that crossover, 
and for Operating Such track switches to reverse 
positions upon the contemporaneous energization 
of the common switch position selecting relays 
for both ends of that CrOSSOver When said normal 
switch position selecting relays for such track 
-switches are deemergized; whereby the alterna 
tive route including said certain crossover in the 
reverse position is established in preference to 
the other alternative routes. 

14. In a switch and signal control System of 
the character described for a track layout which 
provides by crossovers a plurality of conflicting 
routes extending between entrance and exit 
points for a given direction of traffic, such track 
layout being divided into a plurality of track Sec 
stions; a miniature track diagram of said track 
layout at a control office made up of a plurality 
of translucent inserts in a control panel, one or 
more of Such inserts being provided for each of 
the various track sections and for the respective 
normal and reverse positions of the track 
switches of the crossovers; indicator lamps for 
the illumination of the translucent inserts; 
manually operable control buttons disposed on 
said diagram for designation of the respective 
entrance and exit points; a common switch posi 
tion selecting relay for the track switch at each 
end of the crossovers; a normal switch position 
selecting relay for the track switch at each end 
of the crossovers; a reverse operating circuit for 
each Crossover closed by the energization of both 
of the corresponding common switch position 
selecting relays; a normal operating circuit for 
each Crossover closed by the energization of 
either of the corresponding common switch posi 
tion Selecting relays and the associated normal 
SWitch position selecting relay; circuit means re 
*Sponsive to the designation of each of the en 
trance points for energizing said common switch 
position selecting-relay for each track switch fac 
ing that entrance point in an available route, ir 
respective of whether such available route ex 
tends over that track switch in a normal or a 
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switch position selecting relay for each track 
Switch that can be trailed in a normal position 
in an available route extending from that en 
trance point; circuit means responsive to the 
designation of each of the exit points Subsequent 
to the designation of the entrance point for an 
available route extending to that exit point, for 
energizing said common switch position selecting 
relay for each track Switch facing such exit point 
in that route, irrespective of the position re 
quired for that track Switch, and for energizing 
said normal Switch position selecting relay for 
each track Switch that could be trailed in a nor 
mal position upon passage of a train over Such 
route from that exit point; and circuit means for 
selectively illuminating said translucent inserts 
by the energization of said indicator lamps in ac 
cordance with the energized condition of said 
common and said normal Switch position select 
ing relays for each of the crossovers when the 
entrance and exit, ends of a route to be estab 
lished have both been designated to provide in 
effect a relatively continuous line-of-light for the 
illumination of the portion of the track diagram 
corresponding to the route having its entrance 
and exit ends designated. 

15. In a switch and signal control system of 
the entrance-exit type for a track layout provid 
ing a plurality of interlocked groups adjoining at 
intermediate signal locations, each of Such 
groups having crossovers which provide a plu 
rality of conflicting routes extending between en 
trance and exit points, certain of said routes 
over said interlocked groups constituting parts of 
through routes past intermediate signal loca 
tions; manually operable contact means for each 
of the entrance and exit points; two switch posi 
tion selecting relays for each end of each of the 
crossovers; a through route relay for each of the 
intermediate signal locations; circuit means re 
sponsive to entrance designation for each of the 
entrance points for energizing a certain. One of 
said switch position selectong relays for each 
track Switch that is facing or trailing in a nor 
mal position with respect to such entrance point 
in all available routes and through routes ema 
nating from that point, Such means also being 
effective to cause the energization of Said through 
route relay for each of the intermediate signal 
locations that can be included in an available 
through route emanating from that entrance 
point; circuit means responsive to exit designa 
tion for each of the exit points for energizing the 
other of said switch position selecting relays for 
each track Switch that is facing or trailing in a 
normal position with respect to that exit point 
in an available route or through route extending 
from that exit point toward the entrance point 
designated, said circuit means being effective for 
a through route only provided said through route 
relay is energized for each of the intermediate 
signals in that through route, the response of 
such Switch position selecting relays being effec 
tive to cause the restoration of said through route 
relay for each of the intermediate signals in that 
route, and thereby open the established through 
route connection, and switch operating means 
responsive to distinctive combinations of said 
Switch position selecting relays energized for 
each of the crossovers for causing the power 
operation of each of the track switches required 
for the Setting up of each route extending be 
tween designated entrance and exit points, 
whereby a through route can be set up by desig 

reverse position, and for energizing said normal 75 nation of the extreme ends only of that route, or 
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the part of such through route extending 
through each of the interlocked groups can be 
established independent of through route control. 

16. In a Switch and signal control System of the 
character described for a track layout providing 
a plurality of interlocked groups adjoining at in 
termediate signal locations, each of such groups 
having crossovers which provide a plurality of 
conflicting routes extending between entrance 
and exit points; certain of said routes over said 
interlocking groups constituting through routes 
past intermediate signal locations; manually 
operable contact means for designation of the 
respective entrance and exit points; a through 
route relay for each of the intermediate signal 
locations; two switch position selecting relays for 
the track Switch at each end of each of the cross 
Overs; circuit means responsive to entrance des 
ignation for each of the entrance points for ener 
gizing a certain one of said switch position se 
lecting relays for each of the track Switches with 
in that interlocked group which faces such en 
trance point in an available route, irrespective 
of whether such available route extends over that 
track Switch in a normal or a reverse position, 
and for energizing a certain one of said switch 
position selecting relays for each track Switch 
within that interlocked group that can be trailed 
in a normal position in an available route ex 
tending from Such entrance point; circuit means 
responsive to exit designation for each of the 
exit points, Subsequent to the designation of the 
entrance end of an availabe route in that inter 
locked group extending to such exit point, for 
energizing the other of said switch position se 
lecting relays for each track switch facing that 
exit point in such route, irrespective of the posi 
tion required for that track switch in such route, 
and for energizing the other of said Switch posi 
tion selecting relays for each track switch that 
could be trailed in a normal position upon pas 
Sage of a train over that route from that exit 
point; SWitch operating means responsive to dis 
tinctive combinations of said switch position se 
lecting relays energized for each of the cross 
Overs for causing the power operation of each of 
the track switches required for the setting up of 
each route extending between designated en 
trance and exit points; and through route con 
trol means including said through route relay 
for each of the intermediate signal locations ef 
fective upon designation of the respective en 
trance and exit ends of each of the through 
routes to render Said circuit means effective as if 
the respective entrance and exit points for Such 
intermediate signal location in that through 
route Were designated by an operator. 

17. In a control system of the character de 
scribed for governing the power operation of 
track Switches constituting the ends of cross 
overs in a track layout for setting up various 
routes between locations constituting entrance 
and exit points, control buttons for said locations 
operable to designate any given location as an 
entrance or an exit point, control relays for the 
track switches of said track layout, there being 
one control relay associated with the facing 
point position of each track switch and another 
control relay associated with the normal trailing 
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position of each track switch, Switch operating 
circuits effective upon the energization of the 
facing point control relay and the normal trail 
ing point control relay of the Switch for either 
end of a crossover to operate the Switches at 
both ends of said croSSOver to a normal position, 
said Switch operating circuits being effective 
upon the energization of the two facing point 
control relays for the switches at the opposite 
ends of any given crossover to cause the reverse 
operation of both such SWitches, circuit means 
effective upon the actuation of a control, button 
to designate an entrance point to energize a 
facing point control relay for each track Switch 
having a facing point relation to said entrance 
point and included in any available route origi 
nating at that location and also effective to 
energize the normal trailing point control relay 
for each track switch that would be trailed nor 
mal in any available route originating at such 
location, circuit means effective upon the actua 
tion of a control button to designate the exit 
point of any particular route originating at a 
location having already been designated as an 
entrance point for energizing the facing point 
control relay for each switch in that route hav 
ing a facing point relation to said exit location 
and for energizing the normal trailing point 
control relay for each Switch that faces said 
entrance point but is required to be in a normal 
position for said particular route, contacts oper 
ated by the energization of said control relays of 
each switch when included in a route for ren 
dering said circuit means ineffective to energize 
other control relays for all conflicting routes, 
and circuit means effective While a train is in 
an established route for maintaining energized 
the control relays independently of the restored 
condition of said control buttons so as to pre 
vent the actuation of control buttons for some 
conflicting route from effecting operation of con 
trol relays for such conflicting route. 

18. In a switch and signal control system of 
the character described for the establishment of 

5 each route extending over track switches at the 
ends of crossovers through a track layout pro 
viding a plurality of conflicting routes extending 
between entrance and exit points, manually 
operable contact means for designation of the 
respective entrance and exit points, circuit 
means comprising two circuit networks respon 
sive to entrance designation for energizing the 
same common Switch position selecting relay 
for each track switch facing that entrance point 
in all available routes, irrespective of whether 
an available route extends over that track Switch 
in a normal or a reverse position, and a normal 
switch position selecting relay for each track 
switch trailed in a normal position from that 
entrance point in any available route, and for 
energizing responsive to exit designation the 
same common Switch position selecting relay for 
each track switch facing that exit point in a 
route extending to a designated entrance point 
and a normal switch position selecting relay for 
each switch trailed in the normal position in that 
route. 
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