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This invention relates to switch and signal 
control systems for railroads, and more particu 
larly to systems of the so-called entrance-exit 
type in which the track Switches in any given 
route are collectively operated to the appropri 
ate positions to establish that route and a signal 
is cleared for governing train movenaent Over that 
route by manipulation of manual control devices 
to designate merely the entrance and exit ends 
of that route. 

In Such an entrance-exit type of Switch and 
signal control system, freely movable manual 
control devices in a form of small buttons or the 
like, are provided for each signal location of the 
track layout constituting an entrance and/or 
exit end of some route or routes afforded by the 
track layout. In the present embodiment, an 
entrance signal location may be designated by 
turning a Small knob or button conveniently 
termed an entrance button; while an exit signal 
location may be designated by pressing a small 
push button, conveniently termed an exit button. 
However, any other suitable arrangement of mov 
able elements may be employed to operate elec 
tric contacts for performing distinctive entrance 
and exit functions in accordance with the oper 
ator's manipulation. These manual control de 
vices are mounted on a control panel within con 
venient reach of an operator, and are suitably 
identified with their respective signal locations by : 
reason of their location on the control panel ad 
jacent points on a miniature track diagram of the 
track layout corresponding with their respective 
Signals. 

Generally Speaking, any one of the various : 
forms of track layouts used on railroads may be 
considered as made up of one or more groups of 
Switch points in the form of single switches, 
Cross-overs, or the like, which interconnect vari 
ous Stretches of track, each of such groups pro 
viding a plurality of routes extending from an 
entrance signal location, which signal must be 
cleared to permit a train to enter the route, over 
one or more track switches of the group in certain 
normal or reverse positions, to a point on the 
track constituting the exit end of such route, 
Which exit point may be the entrance end of Some 
other route or routes in an adjoining group, or in 
some cases may be the end of the territory under 
the control of the operator. 
afforded by Such a group of associated Switches 
may be conflicting routes, namely, routes which 
cannot be used for train movement at the Same 
time; while some of these routes may be non 
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up and used at the same time. Since the opera 
tion of track switches which may be involved in 
conflicting and non-conflicting routes is subject 
to Some Suitable form of interlocking control, So 
as to prevent setting up conflicting routes, a group 
of Switches associated with stretches of track to 
provide these various conficting and non-con 
ficting routes may be said to constitute an 'in 
terlocked group.' 
Each of the various routes afforded by an in 

terlocked group may be used for train movement 
in one direction or in both directions, as may be 
required for the desired movement of traffic. For 
train movement over a route in one direction, an 
entrance signal is provided and located adjacent 
the entrance end; and for train movement in both 
directions over a route, there is an entrance sig 
nal for each end of that route. If the track lay 
out includes two or more interlocked groups lo 
cated end-to-end, the signal locations at the ad 
joining ends of any two interlocked groups are 
each in effect an entrance signal location for One 
interlocked group and an exit signal location for 
the other interlocked group. These signal loca 
tions may for convenience be termed intermedi 
ate signal locations with respect to through 
routes that may be provided through such ad 
joining interlocked groups. 
More Specifically, when a track layout includes 

tWO or more interlocked groups, there may be cer 
tain routes of these interlocked groups which may 
be set up at the same time in an end-to-end rela 
tion, So to speak, and provide what is convenient 
ly termed a 'through route' over two or more 
Successive interlocked groups and past one or 
more intermediate entrance signal locations. 
Although Such a through route can be estab 

lished by entrance-exit manipulation for each in 
terlocked group in turn, one object of the present 
invention is to provide that the system will set 
up a through route in response to the operator's 
manipulation of the manual control devices to 
designate the extreme entrance and exit signal 
locations of the desired through route. The 
System automatically acts in response to such 
manipulation to establish the proper route over 
each of the interlocked groups as required to pro 
vide the through route, and cause the intermedi 
ate entrance signals for such through route to be 
automatically cleared. Obviously, such opera 
tion of the System greatly simplifies and facili 
tates the operator's manipulation for the con 
trol of traffic through the interlocking plant. 

In Some track layouts, the arrangement of 
conflicting routes, that is, routes that can be set 65 Switches and stretches of track for any given in 
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terlocked group may be such that there are two 
or more alternative or optional routes between 
the same common entrance and exit signal loca 
tions of that interlocked group. Under SOIne 
conditions, either one of these alternative routes 
may be used for train movement, but under other 
conditions a route may be set up in conflict with 
one of the alternative routes so that the other 
alternative route is the only one available for 
use. Thus, another object of the invention is 
to provide a system that acts when the operator 
manipulates the buttons for common entrance 
and exit signal locations for these alternative 
routes to automatically select the alternative 
routes one at a time in some predetermined order 
of preference and dependent upon whether or 
not the respective routes can be established. 
A similar problem of alternative routes is also 

presented in connection with the establishment 
of through routes, that is, when a plurality of 
interlocked groups are located end-to-end, the 
track layout usually affords two or more alter 
native routes between the same entrance and 
exit signal locations of different interlocked 
groups, thus providing What may be termed 
“alternative through routes.' While the number 
of alternative through routes depends upon the 
number of optional or alternative routes in the 
respective interlocked groups, there may be alter 
native through routes even though there are 
no alternative or optional routes in any of the 
interlocked groups involved. 
Under some conditions all of the alternative 

through routes between entrance and exit signal 
locations of different interlocked groups may be 
available for use Without any conflict with other 
established routes; and under other conditions 
some one or more of the alternative through 
routes may be in conflict with some route estab 
lished in some one of the interlocked groups 
involved. Also, some of the alternative through 
routes that may be afforded by the track layout 
are not desirable for use, as for example, a run 
around movement from one track Over a croSS 
over in the reverse position to another track 
and then back to the first track over another 
crossover in the reverse position, when train 
movement straight along the first track is pos 
sible. 
Where the track layout affords alternative 

through routes, the present invention provides 
that only one of the various alternative through 
routes will be selected and established upon 
actuation of manual control devices to designate 
the extreme entrance and exit ends thereof; and 
since one or more of these alternative routes 
may not be available or desirable for use at dif 
ferent times, this selection of a particular 
through route to be established is in accordance 
with some order of preference and is also de 
pendent upon conditions of conflict with Some 
other through route or route over some one of 
the same individual interlocked groups. 

In accordance with this invention, the opera 
tion of the system to establish routes and clear 
signals under these various conditions is initiated 
or controlled by actuation of freely movable 
manual control devices to designate first an 
entrance signal location of the track layout 
where the train to be moved is approaching or 
standing, and then an exit signal location of 
the track layout to which it is desired to move 
the train. Since these manual control devices 
are freely movable and may be actuated by the 
operator at any time, safe operation of the SyS 
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tem requires that the power operation of all 
track switches should be subject at all times to 
the control of track circuits and associated relay 
means for detector or route locking, so that the 
operation of each of the switches in a route is 
prevented while a train is passing over or ap 
proaching said switches in traversing the route, 
in spite of any control that may be imposed by 
the operator carelessly or by mistake to change 
the position of such switch point. 

Also, the signal to be cleared should be the 
one at the entrance signal location designated by 
the operator's manipulation, and this signal 
should not clear unless all of the switches in the 
route have been properly operated to the required 
position. The same signal, perhaps with distinc 
tive route or speed indications, is ordinarily used 
to govern train movement into a plurality of 
different routes; and since this signal should not 
assume its clear condition unless the Switches 
have been operated to the position required for 
a particular one of these routes than designated 
by the operator, according to this invention, each 
signal is cleared by closing a clearing circuit 
which is closed only if all of the Switches in 
some route originating at the corresponding 
entrance signal location are in the normal or 
reverse positions corresponding with the control 
then being exercised by the operator. It is also 
considered preferable to arrange the signal clear 
ing circuits so that a signal may not clear for a 
route until all of the switches in that route are 
effectively locked against power operation. 

In connection with the control of signals by 
track circuits, it is contemplated that the prac 
tice suitable for the particular layout and kind 
of traffic will be adopted. In the case of Some 
signals, such as those governing high speed train 
movement, the signal clearing circuit Would Ordi 
narily be controlled by track circuits of a portion 
of track extending to the next succeeding signal 
governing train movement in the same direction, 
in accordance with the principles of automatic 
block signalling, so that such a signal may not 
assume its clear condition unless the block ahead 
is not occupied by some other car or train. 
Under other conditions, particularly where it is 
desirable to move a locomotive or train into an 
occupied section of track for coupling or uncou 
pling of cars, or for switching moves, the signal 
may be allowed to clear independently of the 
track circuits, provided the switch points are in 
their full normal or reverse positions and Safe for 
train movement. Such variations in the kind of 
signal control in accordance With recognized 
practice are not material to the invention; and 
while various arrangements of high Speed sig 
nals, shunt or dwarf signals, or “call-on' signals 
may be employed, in the interests of simplicity 
it has been assumed in connection. With the 
particular embodiment of the invention illus 
trated that the entrance signals for the various 
routes will be of the low speed type without 
automatic track circuit control. 

In its broad aspect, this invention involves a 
rather complex combination or organization of 
electrical relays, circuits, and contacts, Which 
are adapted and arranged for each installation 
to conform with the location and arrangement 
of switches, signals and the like. Generally 
speaking, in addition to suitable means for Safe 
guarding the power operation of switches and 
the clearing of signals under the Supervisory 
manual control of the operator, the System com 
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prises an organization of relays, circuits, and 
contacts, constituting what may be conveniently 
termed a route selecting or establishing means, 
which is conditioned and operated by the actu 
ation of manual control devices to designate the 
entrance and exit signal locations of a track lay 
out, and which acts automatically to control 
the power operation of the appropriate SWitch 
points to the proper positions to provide a route, 
or a through route, between any entrance and 
exit signal locations designated, and to control 
the clearing of the signal or Signals of such a 
route or through route, regardless of the number 
of , alternative routes or alternative through 
routes that may be afforded by the track layout, 
and with the due regard to conflict with other 
routes then established by the route establishing 
leaS. 
One characteristic feature of this route estab 

lishing means is that the power operation of 
each of the Switches to the normal or reverse 
position is governed by the energization of aSSO 
ciated normal and reverse SWitch control relayS; 
and an assemblage of circuit paths and contacts 
each relating to and controlling the energization 
of the Switch control relays for one of the several 
individual switches are organized in such a way 
that actuation of manual control devices to des 
ignate the entrance and exit ends of any given 
route will cause energization of a Selected Switch 
control relay for each of certain selected 
Switches, as may be required to operate the ap 
propriate switches to the proper positions to pro 
wide such a route, these circuits having their 
interconnections and continuity governed by 
contacts of these SWitch control relayS So as to 
provide the necessary interlock between con 
flicting routes. In this arrangement character 
izing this invention, the routes are established 
and the interlocking between conflicting routes 
is effective by reason of operations relating to 
the switches individually, rather than by reason 
of operations relating to the respective routes as 
a whole. 
Another important aspect of this invention is 

that the desired and appropriate route is pro 
vided or built up by what may be termed pre 
selection and completion operations of the route 
establishing means, for the purpose of enabling 
one appropriate route through an interlocked 
group, or a through route over a plurality of in 
terlocked groups, to be automatically Selected and 
established effectively upon actuation of manual 
control devices to designate the entrance and 
exit ends of such route or through route. 
Considering the principles underlying this 

scheme for establishing routes by pre-selection 
and completion, any one of the various routes of 
a railway track layout may be analyzed as in 
cluding one or more single SWitches, ends of 
crossovers, or the like, over which a train moves 
in turn in traversing the route, each of these 
switches having its points disposed With respect 
to the entrance end of the route, either in a fac 
ing point relation and capable of diverting train 
movement from the route in question to Some 
other route, or in a trailing point relation SO 
as to have only one position suitable for con 
tinued train movement in a direction away from 
said entrance signal location. Upon further 
analysis, it can be seen that SWitches in a route 
in a facing point relation to the entrance end 
are necessarily in a trailing point relation to the 
exit end. In short, any route may be consid 
ered as made up of Switches disposed in a trail 
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ing relation to One end of the other end of the 
route. Accordingly, it can be seen that any par 
ticular route of an interlocked group when iden 
tified by its entrance and exit ends, can be se 
lected from all of the other routes by combining 
the position of switches in turn, starting at the 
exit end, in accordance with the position there 
of required by reason of their trailing relation to 
either the entrance or exit end, as the case may 
be. In other Words, when the trailed positions 
of Switches for One direction of train movement 
from one signal location are combined with the 
trailed position of Switches for the other direc 
tion of train movement from another signal loca 
tion, the result is a route between said signal 
locations. 
With these considerations in mind, pre-Selec 

tion according to this invention may be said to 
involve, in response to the actuation of a manual 
control device to designate any given entrance 
signal location, the operation of automatically 
pre-selecting or conditioning each of those 
Switches which is included in any one of the 
routes originating at said entrance signal loca 
tion and is disposed in trailing relation thereto, 
for Operation to the position required on account 
of such trailing relation. In this connection, 
although a route is not identified until the exit 
end as Well as the entrance end has been desig 
nated, once an entrance signal location is desig 
nated, there is a determination of the position 
to which the trailed switches in all of the possible 
routes from the entrance signal location should 
be operated, if such operation is required for 
the particular one of these routes subsequently 
chosen, inasmuch as the only possible paths for 
train movement, regardless of which of these 
routes will be chosen, Will be over these trailed 
Switches in certain positions. 

During this pre-selection operation, the trailed 
switches will not be actually operated by ener 
gization of their switch control relays, but the 
route establishing means is conditioned or pre 
pared to cause operation of such of these SWitches 
as may be necessary when the particular route to 
be established is identified by designation of its 
exit end. This pre-selection operation in effect 
Selects energizing circuits for the Switch control 
relays associated with these trailed Switches, so 
as to provide for the energization of the proper 
Switch control relays when the completion opera 
tion occurs. 

Further, the System is arranged so that the 
pre-Selection just explained is effective with re 
Spect to each of the trailed switches only if a 
path for train movement from the designated 
entrance signal location to and over said Switch 
in the pre-selected position is establishable, i. e. 
is not in conflict with some route then established 
by the route establishing means. Consequently, 
if Switches have been pre-selected for operation 
to the normal position, for example, preparatory 
to a completion operation about to be described, 
it is assured that a path for train movement over 
these Switches in the normal position and ex 
tending to the designated entrance signal loca 
tion can be established. 

Following this pre-Selection operation, the com 
pletion operation of the route establishing means 
occurs when a particular One of the routes orig 
inating at the designated entrance signal loca 
tion is identified by the actuation of a manual 
control device to designate its exit end. During 
this completion operation, the proper switch con 
trol relays of the appropriate switches required 
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for this route are energized by an Operation 
which may be explained in general terms as in 
volving determination of the position of Suc 
cessive switches in turn, starting with the switch 
nearest the exit end, dependent upon the trailing 
relation of these switches to the respective en 
trance and exit ends, the switches remote from 
the exit end to have their position thus deter 
mined being selected in accordance With the po 
sition of the next adjacent Switch nearest the 
exit end. In the case of switches in a trailing 
relation to the entrance end of the route, the 
position to which they are operated is in accord 
ance with the pre-selection; and in the case of 
the other remaining switches in the route the 
position to which they are operated is in accord 
ance with that required by reason of their trail 
ing relation to the exit end of the route. The 
completion operation to establish a particular 
route originating at the designated entrance Sig 
nal location renders ineffective the pre-Selection 
with respect to all trailed switches involved in 
all other routes originating at the same entrance 
signal location; but this does not prevent sub 
sequent preselection of one or more of these 
same switches upon designation of Some other 
entrance signal location for a non-conflicting 
route, 
Since routes are established by a completion 

operation following a pre-selection operation, 
the proper functioning of the system requires that 
the manual control device be manipulated to 
designate an entrance signal location first and 
then an exit signal location; and in order that 
an accidental or careless manipulation by an 
operator may not cause unnecessary or abnormal 
operation of switches, provision is made in ac 
cordance with this invention so that the actua 
tion of a manual control device to designate an 
exit signal location is not effective to exercise 
any control upon the route establishing means, 
unless some other manual control device to des 
ignate an entrance signal location had been pre 
viously actuated to perform the desired pre 
selection operation. Under some conditions a 
route between a designated entrance and exit 
signal location may be in conflict with some route 
then established; and provision is also prefer 
ably made in accordance with this invention SO 
that the actuation of a manual control device 
to designate an exit signal location is not effec 
tive to control the route establishing means, un 
less some route to that exit signal location is 
not in conflict with any established route, in Or 
der to avoid unnecessary operation of Switches 
for routes that cannot be established. 

In the specific embodiment of the invention 
illustrated, the pre-selection functions are per 
formed by what is conveniently termed a self 
selecting initiating circuit network; and the 
completion functions are performed by a C0m 
pletion circuit network. The detail features and 
operation of pre-selection and completion as 
exemplified by these initiating and completion 
circuit networks are more conveniently discussed 
as the circuits and operation are described in de- i. 
tail. . 
This general scheme of pre-selection and com 

pletion is specially adapted to provide the de 
sired control for the automatic selection of Op 
tional or alternative routes. 
that end of a crossover, which is in a trailing 
relation to a designated entrance signal loca 
tion, is required to be in opposite positions for 
different alternative routes, the pre-selection is 
arranged to be normally effective for a preferred 
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one of these positions only, as for example, the 
normal position. Consequently, if the common 
exit signal location of alternative routes should 
be designated, this croSSOver is positioned during 
the completion operation to provide a predeter 
mined one of the alternative routes. Also, this 
pre-selection operation for the preferred posi 
tion of such switches involves the energization of 
circuits having their continuity controlled by 
contacts of Switch control relays in Such a way 
that the pre-selection is not effective With re 
Spect to any given one of the Switches unless part 
of a route or path for train movement from the 
designated entrance signal location to and over 
said given switch in the pre-selected position is 
not in conflict With some route then established 
by the route establishing means. Thus, if the 
predetermined or preferred position cannot be 
used on account of conflict with some established 
route, the other position of such switch is pre 
selected, and during the completion operation 
another alternative route is the one that is estab 
lished. 
The principle of pre-selection and completion 

is also specially adapted for through route Op 
eration. In accordance with this invention, upon 
actuation of a manual control device to designate 
any given entrance signal location, the pre-selec 
tion is effective for all routes originating at that 
signal location in all interlocked groups; and 
when the extreme exit end of a through route 
has been designated, a particular route is estab 
lished through the corresponding remote inter 
locked group in accordance with the preselection 
to provide a route through that remote inter 
locked group from a particular intermediate en 
trance signal location. Upon completion of this 
route through the remote interlocked group, Suit 
able relay means and circuit connections for 
through route operation are rendered effective 
at this particular intermediate signal location to 
perform entrance and exit functions at that sig 
nal location, much the same as if the manual 
control devices had been actuated for that signal 
location. This controls the clearing of the signal 
at the intermediate signal location in question, 
and also initiates a completion operation for the 
next adjoining interlocked group, which estab 
lishes a particular route through that interlocked 
group to a particular intermediate entrance sig 
nal location of that group; and this same plan of 
operation is repeated for as many interlocked 
groups as may be necessary until the complete 
through route is established and the signals con 
trolled to assume the clear condition. 

During such preselection operation in the dif 
ferent interlocked groups, each of the switches in 
a trailing relation to the designated entrance sig 
nal location is pre-selected for operation to a 
position to conform with some route originating 
at that entrance signal location, provided routes 
or parts of routes forming a path for train move 
ment from that signal location to and over said 
switch in Said selected position is not in conflict 
With some other established route. Consequently, 
the completion operation is effective to select au 
tomatically between alternative through routes 
that may exist, in accordance with a predeter 
mined preference and dependent upon conflict 
With other established routes, in a manner which 
can be understood to better advantage as the 
detail operation is explained. 
A further important attribute of this invention 

is the economy in the number of relays required 
to perform the functions of preselection, com 
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pletion, and the like in the rather involved or 
ganization constituting the invention; and in 
general the number of relays required is depend 
ent upon the number of switch points in the track 
layout, and not upon the arrangement of these 
switch points, or the number of routes afforded 
by the track layout. In the preferred embodi 
ment of the invention illustrated, there is a pre 
Selecting relay, a normal and a reverse Switch 
control relay for each single switch; and a pre 
selecting relay and normal switch control relay 
for each end of a crossOver, with a reverse switch 
control relay common to both ends of a Cross 
OWer. 
Another feature of the invention is that the 

auxiliary or emergency Switch levers, which are 
usually provided in an entrance-exit systern for 
controlling the operation of switch points indi 
vidually, controls the energization of the switch 
control relays in such a way that the operation 
of an auxiliary lever is not effective to interfere 
with a route established, but may be used to 
modify the operation of the route establishing 
means, if occasion should require. 
Other objects, purposes and characteristic fea 

tures of the present invention will be in part ob 
vious from the accompanying drawings, and in 
part pointed out as the description of the inven 
tion progresses. - 

In describing the invention in detail, reference 
Will be made to the aceompanying dra Wings, in 
which like letters in the reference characters 
designate similar functions or relationships with 
the distinctiveness between Such reference chair 
acters provided by the use of distinctive preced 
ing numerals; in which like preceding numerals 
in the reference characters when applied to dif 
ferent letters represent the inclusion of such de 
vices within a particular group; and in which: 

Figs. 1, 2, 3 and 4, when placed end to end, 
show the miniature track diagran and self-se 
lecting netWorks for a complicated track layout 
involving the feature of end-to-end entrance 
exit control; 

Fig. 5 shows typical switch and signal control 
circuits, which are governed by a self-selecting 
network, and their relationship to various of the 
automatic traffic. controlling features. 

Figs. 6, 7 and 8 show the track layout, and sig 
nal control employed in connection with the end 
to-end feature shown in Figs. 1, 2, 3 and 4; 

Figs. 1 and 4, When placed end to end disclose 
the miniature track diagram and self-selecting 
network for a single interlocked group; and 

Figs. 6 and 8, when placed end to end, show the 
track layout and signal control for a single inter 
locked group as shown by FigS. 1 and 4. - 

Fig. 9 illustrates the relationships of the war 
ious figures. 
For the purpose of simplifying the illustration 

and facilitating in the explanation thereof, the 
conventional parts and circuits constituting the 
embodiment of the invention have been shewn 
diagrammatically and certain conventional illus 
trations have been employed, the drawings hav 
ing been made more With the idea of making 
clear the purposes and principles of the present 
invention together With its mode of operation, 
than with the idea of illustrating the specific 
construction and arrangement of parts that 
would probably be employed in practice. 
The Various relays and their contacts are illus 

trated in a conventional manner and symbols are 
employed to indicate connections to the terminals 
of batteries or other suitable sources of electric 
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current supply instead of showing all of the wir 
ing connectings to such terminals. 
The symbols (--) and (-) are employed to 

indicate the positive and negative terminals re 
spectively of suitable batteries or other sources 
of electric energy; and those terminals with 
which these symbols are used are assumed to 
have current flowing from the positive terminal 
designated (--) to the negative terminal desig 
nated (--). 
The symbols employed with any one circuit are 

considered to designate the terminals of the 
same battery or other suitable source, but it is 
to be understood that as many separate sources 
may be provided as found necessary, or as many 
sources may be combined into a single source as 
found expedient in the practice of the invention. 

If alternating current is employed, the sym 
bols should be considered to represent the in 
stantaneous relative polarities of the respective 
terminals. 
Where groups of devices are referred to in a 

general way, such devices will be designated by 
the letters or preceding numerals characteristic 
of such groups instead of mentioning each spe 
cific reference character of that group of devices. 

Apparatus 
In the operation of railways, track switches are 

employed at junctions, stations, terminals, shunt 
ing yards, and the like, for directing train move 
ment from one track to another, in and Out of 
platforms, sidings, and the like, so as to provide 
efficient and expeditious movement of traffic; 
and the track layouts for the varying conditions 
of traffic movement involve widely varying ar 
rangemierits of tracks and Switches. The system 
of this invention is organized so that, by the ap 
propriate selection and inter-connection of 
parts, it may be applied to any one of these 
various track layouts; and the particular track 
layout illustrated and used as a basis for an ill 
Iustration of the features, functions, and mode of 
operation of this invention, is merely typical or 
representative. Accordingly, the various terms 
and expressions used herein with reference to 
this typical track layout are intended to be em 
ployed in a sense applicable to the various other 
arrangements of track switches and signals that 
may be encountered in practice, 

For the purpose of disclosing the invention as 
applied to two interlocked groups, a track layout 
is employed as shown by the placing of Figs. 6, 
7 and 8 end to end. In order that the invention 
may also be considered in its simpliest form, that 
is, a form Which employs only a single inter 
locked group, the drawings have been arranged 
So that the placing of Figs. 6 and 8 end to end 
provide a track layout for such a single inter 
locked group. 

It is therefore thought expedient to set forth 
the apparatus used with the track layout of the 
combined Figs. 6, 7 and 8 as well as the organiza 
tion of the complete system for such a track lay 
out, although in the consideration of the opera 
tion of the System of the present invention it is 
considered expedient to first describe the opera 
tion of the System for a single interlocked group. 
Track layout.-With reference to the com 

bined Figs. 6, 7 and 8, the invention has been 
shown applied to a track layout including a 
stretch of double track connected by the cross 
overs including the track switches 2TSA-2TSB, 
4TSA-4TSB, 5TSA-5TSB, TTSA-TTSB, 
9TSA-9FSB, OFSA-f CTSB, as well as includ 
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ing the track switches 3TS, 6TS, 8TS, and TS 
connecting turnout tracks to the double tracks. 

Signals fo?, O2, 03 and 04 are provided for 
governing east bound traffic at the west en 
trance to the track layout, while signals C8 and 
109 are provided for governing west bound traf 
fic at the east entrance to the track layout. Sig 
nals 05, O6 and 07 are provided at an inter 
mediate point in the track layOut for governing 
east bound traffic, while signals 10 and are 
provided at an intermediate point in the track 
layout for governing west bound traffic. 
Inasmuch as the opposite ends of a crossover 

are usually operated at the same time, each 
crossover may be considered as operated by a 
single switch machine SM, although it is to be 
understood that two such switch machines may 
be employed for each crossover if so desired, all 
within the scope of the present invention. Thus, 
the switch machines 2SM, 3SM, ASM, 5SM, 
6SM, TSM, 8SM, 9SM, OSM and ISM have 
been shown for the crossovers and track 
switches, which switch machines may be of any 
suitable type, such, for example, as disclosed in 
the patent to W. K. Howe, Pat. No. 1,466,903, 
dated September 4, 1923, having their motors 
controlled in any suitable way such as shown, 
for example, in the patent to W. H. Hoppe et al. 
Pat. No. 1,877,876 dated September 20, 1932. If 
the control of the Hoppe et al. patent is used, 
relay WZ of this disclosure is assumed to con 
trol the application of one polarity or the other 
to the control relay CR of Such patent. 
The various signals are assumed to be color 

light signals giving the usual indications of green 
for clear and red for danger or stop, and yellow, 
if an added indication is desired for caution, 
When track circuit control is employed. HoW 
ever, these signals may be of the search light 
type, the semaphore type, or any other Suitable 
type instead of the particular type chosen for the 
embodiment of the present invention. 
The track layout has been shown divided into 

track circuits separated by suitable insulated 
joints. These track circuits are provided With 
the usual track batteries and track relays, of 
which track relays 2T, 3T, 4T, 5T, 6T, TT, 
8T and 9T have been shown. The number of 
track circuits has been determined in accord 
ance with the usual principles by providing at 
least one track circuit for each parallel or non 
conflicting route in a particular interlocked 
group. These normally energized track circuits 
are wired in the usual manner to provide for 
fouling protection and to provide for the insula 
tion of the track switches, such details of Wiring 
having been omitted for the sake of Simplicity in 
the disclosure. 

Each-track switch and croSSOver is provided 
with the usual switch position repeating relay 
WP of the usual polar-neutral type. Each relay 
WP is energized with one polarity or the other in 
accordance with the normal or reverse locked 
positions of its track switch in correspondence 
with its switch machine SM, and is deenergized 
Whenever its track Switch Or CrOSSOVer is un 
locked or is in operation. The polarized circuit 
for controlling such a switch position relay is 
governed through the medium of a point de 
tector contact mechanism for each track Switch 
such as shown for example in the patent to S. S. 
Bushnell, Patent No. 1,517,236, dated November 
25, 1924, it being understood, of course, that 
there would be two such mechanisms if two 
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over, which mechanisms Would jointly control 
the polarized circuit for the single SWitch posi 
tion repeating relay WP for such crossover. 

Control machine.-A Suitable control machine 
is located in the central Office and is provided 
with a control panel on which a track diagram 
is constructed in a manner to be representative 
of the actual track layout in the field (see Figs. 
1, 2, 3 and 4). The construction of this track 
diagram may be of any suitable type, such for 
example, as described in the prior application of 
S. N. Wight, Ser. No. 69,905, filed March 30, 1936, 
or as shown in the prior application of F. B. 
Hitchcock, Ser. No. 74,709, filed April 16, 1936. 
The features of the control panel for indicating 
the routes set up, track Occupancy conditions and 
the clear or stop condition of the signals, may 
be provided in any suitable manner, the present 
invention being more particularly concerned 
with the setting up of the routes and the inter 
locking between such routes. 
At points on the miniature track layOut repre 

sentative of the route ends on the actual track 
layout in the field, are located Suitable entrance 
and exit buttons which control the Setting up of 
routes and the clearing of signals for Such 
routes. More Specifically, an entrance button 
NB is provided for each of the signal locations, 
such as entrance buttons of NB, 0.2NB, 0.3NB, 
O4NB, G5NB, G6NB, 107 NB, 38NB, CSNB, 
ONB and NB for the respective signals in 

dicated by their preceding numerals. Also, an 
exit button XB is provided for the exit end of 
each route, such as exit buttons OXB, G2XB, 
Q3XB, 104XB, 155XB, 26XB, O7XB, 08XB, 
09XB, OXB and XB for the routes ending 

at the signals indicated by the preceding numer 
als. It is to be understood, however, that the 
ends of the routes may or may not correspond to 
the locations of signals represented on the mini 
ature track diagram, since a route is usually 
considered as extending from one particular sig 
nal to the next signal governing traffic in the 
same direction, but may extend to some arbi 
trarily chosen point where there is no signal, as 
at the end of territory under the control of the 
Operator. 

For the purpose of the disclosure of the pres 
ent invention, each entrance button NB is con 
sidered to be in the form of a knob Which is ro 
tated 90 from a normal position to an Operated 
position in which operated position it remains 
until manually restored. Each knob is provided 
With contacts Which are closed. When it is in the 
normal position and Other contactS Which are 
closed. When it is in an Operated position, Such 
contacts being associated With their respective 
knobs in the discoSure by dotted lines. How 
ever, it is to be understood that various other 
types of manual control means may be employed, 
as Will be mentioned more specifically herein 
after. 
Each of the exit buttons XB is of the Self-re 

Storing push button type, and has been indicated 
as a SSociated With its contacts by a Suitable dot 
ted line. It is to be understood that the entrance 
and exit, buttons may be aSSociated on the con 
trol panel in accordance With any desired plan 
and still be Within the Scope of the present in 
Vention while accomplishing the novel control of 
routes by the distinctive actuation of buttons for 
each of the opposite ends of any route, Without 
Operating the individual elements or functions of 

switch machines SM were employed for a cross- 75 the routes, through the medium of self-selecting 



2,265,240 
networks organized according to the principles 
Set forth herein, 
The control machine also includes auxiliary 

Switch control evers SMT, Which are aSSociated 
with their respective Switch machines SM as in 
dicated by their preceding numerals, and of 
which only the lever 9SML has been shown (see 
Fig. 5). These emergency switch control levers 
may be suitably located on the control panel, or 
may be suitably located on the back of the con 
trol machine, as desired, inasmuch as these con 
trol evers are merely auxiliary levers for indi 
vidually operating the levers under certain ab 
normal conditions hereinafter described in de 
tail. 
System depices. The entrance buttons NB 

and exit buttons XB are respectively indicated 
as connected to the contacts which they operate 
by suitable dotted lines So as to make their re 
lationships readily apparent. Each exit button 
XB has associated therewith an exit relay XR. 
Although the entrance buttons NB are shown as 
operating contacts directly included in the self 
selecting networks of the system, it is to be un 
derstood that Such control may be repeated 
through entrance relays, if it is So desired. 
The contacts Of the entrance button NB for 

one end of a route and the contacts of the exit 
relay XR, for the opposite end of that route 
jointly control the positioning Of the proper 
Switch control relays for the SWitches and CrOSS 
overs in that route. 

For each crossover, SWitch control relays AN, 
R, and BN is employed, While for each single 
switch, control relays N and R are employed. 
These relays are of the neutral type and govern 
the operation of their respective switch ma 
chines through the medium of polar-neutral re 
lays WZ, as hereinafter described. These switch 
control relays AN, R., BN, N and R. are selected 
through the Self-selecting netWork of the System 
by certain auxiliary relays AZ and BZ and Z in 
a manner specifically described hereinafter. 
With reference to Figs. 4 and 5, the relation 

ships of these switch control and selecting re 
lays may be more readily appreciated. The 
crossover including the track Switches 9TSA and 
9TSB are controlled by the Switch machine 9SM, 
which switch machine is in turn controlled by 
the switch controlling relay 9WZ, while the 
switch control relays 9AN, 9R, and 9BN control 
the relay 9WZ. It will be readily apparent that 
the relays 9AN and 9BN are respectively associ 
ated With the switches 9TSA and 9TSB, as the 
reference characters 9A and 9B are common to 
both sets of devices. Similarly, the Selecting re 
lays 9AZ and 9BZ are respectively. associated with 
the switches 9TSA and 9TSB, as designated in 
their reference characters having their Common 
characteristics 9A and B. However, relay 9R. 
is associated directly with both track SWitches 
9.S.A. and 9TSB. 
Each track Switch or crossOver has aSSOciated 

thereWith a lock relay L, which prevents the Op 
ceration of such track switch. When it is unsafe for 
it to be operated. Such a lock relay has been 
typically shown in Fig. 5 of the drawings by the 
relay 9L, and associated with each such lock re 
lay is the route locking for that Switch which 
..has been designated by the single relay 9RT. 
This route locking may include any suitable 
route locking features such as shown for exam 
ple in the above mentioned application of S. N. 
Wight, Ser. No. 69,905, filed March 20, 1936, or 
as shown in the patent of C, F, StoltZ, Patent 
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No. 2,115,511 granted April 26, 1938, but it is bes 
lieved unnecessary for an understanding Of the 
use of route locking in the present invention to 
disclose the details of Such locking. 

Relays NCR, and RCR are provided for each 
track SWitch or croSSOVer to indicate when such 
track SWitch is in correspondence With its con 
trol relays, as Will be pointed Out in detail here 
inafter. 
A signal control relay G is provided for each 

signal for causing that signal to indicate clear 
or stop. These Signal control relays have been 
Specifically shown for each of the signals in the 
track layout and the selecting circuits for such 
relays have been shown in detail. However, the 
dotted lines connecting Such relays with their 
respective signals have been omitted in all fig 
res of the discloSUre except. Where the aSSocia 

tion is made readily apparent in the usual con 
Wentional manner Without adding complexity to 
the drawings, as in Fig. 8. 

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

Operation. 
Et is believed expedient to first consider the 

invention. With regard to its simplest form, that 
is, the embodiment of the invention which in 
cludes only a single interlocked group. The 
placing of FigS. and 4 end to end shows the 
track diagram and self-selecting network for 
such a single interlocked group; while the plac 
ing of Figs. 6 and 8 end to end shows the actual 
track layout in the field together with the sig 
nal circuit selections for such layout. 

Fig. 5 is used With this arrangement of draw 
ings which shows a single interlocked group, and 
is also used With the arrangement of drawings 
Which shows a plurality of groups combined for 

- end-to-end operation, to show in detail a typical 
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SWitch control carried from SWitch control re 
lays Of the Self-selecting network to their Switch 
machine. This control is typical of every track 
SWitch in the layout irrespective of Whether there 
is but a single SWitch or Whether there is a cross 
OVer involved. 
Ina Sinuch as One form of the invention en 

ploys Figs. 1 and 4, for example, placed end to 
end, While another form of the invention en 
ploys these two Figs. 1 and 4 separated by Figs. 
2 and 3, it becomes necessary to employ a special 
System of numbering of the Wires which cross the 
sheets of drawings So as to readily identify the 
circuits as they are pointed out in detail. To 
a CCOInplish this purpose, each Wire ninentioned as 
extending from Fig. 1, for example, will be given 
a separate reference character such as wire 331, 
While this Wire in extending to Fig. 2 will be given 
the reference character 332, but when mentioned 
in Fig. 4, it will be given the reference charac 
ter 33. In other Words, when a circuit is traced 
with Figs. 1, 2, 3 and 4 used together, the refer 
ence characters Will point out in which figures 
such Wires may be found, although the base 
number will readily identify which wires fall op 
posite each other When Figs. 1 and 2 are placed 
end to end. 
With this general organization in mind, we 

may nOW consider the Operation of the System in 
establishing a route through the track layout for 
the single interlocked group. 

Normal Conditions. - Although the track 
switches TS are usually left in their last operated 
positions under normal operating conditions, 
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they have been shown in the disclosure in posi 
tions for the passage of main line trafic. The 
signals are considered to be normally 'at Stop' 
with the lower or red indicator of each signal 
normally illuminated, Unless approach lighting 
features are employed in accordance With Well 
known practices. 
The track circuits are all unoccupied so that 

their respective track relays are normally 
picked up. 

All of the lock relays L are normally energized 
as will be readily apparent upon the considera 
tion of the lock relay SL of Fig. 5, which will be 
considered in detail hereinafter. 

All of the SWitch control relays N, R and WZ 
are normally deenergized. It is preferable that 
all of the indicators On the control panel be nor 
mally deemergized to provide what has been con 
veniently termed “a normally dark board,' al 
though any arrangement of indications may be 
employed With the present invention. Without de 
parting from the use of the principles involved 
in the present invention. 

Preselection, operation by a self-selecting initi 
Citing circuit network.-As previously explained, 
the Operation of the System of this invention to 
Select or establish a route involves What is con 
veniently termed a conditioning or preselection 
Operation initiated by the operation of an en 
trance button alone, followed by a completion 
operation in response to the actuation of an exit 
button. 

In the specific embodiment of the invention 
illustrated, the position of trailed single switches 
and ends of CrOSSOVerS is preselected by the ener 
gized or non-energized condition of an associ 
ated pre-selecting relay Z, the energized condi 
tion of this relay Corresponding to operation to 
the normal position, and the deenergized condi 
tion to the reverse position. Upon actuation of 
an entrance button, the appropriate pre-select 
ing relays Z for the switches, which are included 
in the various routes originating at the corre 
sponding entrance Signal location and which are 
disposed in a trailed relation to said entrance 
Signal location, are energized by circuit paths ar 
ranged in the form of a network. Since these 
SWitches of an interlocked group that are trailed 
for one direction of train movement, are in a 
facing point position for the opposite direction, 
there are separate initiating circuit networks for 
Opposite directions of train movement over an 
interlocked group. 

Considering a typical example of this preselec 
tion Operation, let us consider that the Operator : 
desires to establish a route from the entrance 
signal 0 to the signal 8. To do this, he turns 
the entrance button f NB clockwise to an op 
erated position to close contacts 30 and apply 
electrical energy to a feed point of the initiating 
circuit netWork. This causes energization of a 
preselecting relay Z, for each of the trailed 
SWitches required to be normal in all of the routes 
originating at the entrance signal . . In other 
words, the pre-selecting relays Z of all of the 
switches, which are included in all the routes 
originating at signal 8, receive energy over the 
circuit paths of the initiating circuit network, 
providing such SWitches are in a trailing relation 
to this entrance signal , and also providing 
these SWitches are trailed in the normal position. 
Applying these principles in the case of the 

assumed actuation of entrance button E NB, it 
will be evident upon reference to the track lay 
out illustrated that there is one route from the 
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signal 84 to signal 98, and another route from 
signal to signal 9. A train moving from - 
signal over either of these routes passes over 
the SWitch 3 in a trailing direction; but since this 
Switch 3 is trailed in the reverse positions, its 
pre-selecting relay 37 of Fig. 1 is not energized, 
Each of these routes originating at the signal 
also includes the switch 9TSA for the upper end 
"of the crossover 9; but since this Switch is in 
the facing point relation to the signal 10, its 
pre-Selecting relay 9AZ does not have its ener 
gization controlled. The Switch 9TSB for the 
lower end of the crossover 9 is included in a trail 
ing relation to the entrance signal in the 
route to signal 99; but since this switch is 
trailed in the reverse position, its associated re 
lay 9BZ is left deenergized. The switch TSA 
for the upper end of the crossOver 9 is in a trail 
ing relation to the entrance signal if and is in 
cluded in the route to signal 08; and since this 
Switch is trailed in the normal position, its as 
Sociated relay AZ, is energized over a circuit 
path of the initiating circuit netWork, which Will 
be presently traced in detail. The Switch TSB 
for the lower end of the crossover is included 
in the route to signal 59 but is in a facing point 
relation to the entrance signal A, so that its 
relay CBZ does not have its energization con 
rolled. The switch TS is included in the route 

to signal 99, and is also trailed in the normal 
position, so that its pre-selecting relay Z is 
energized by a circuit path which Will be pres 
ently traced in detail. 
The circuits for energizing the pre-selecting 

relays BAZ and Z in the example under con 
sideration may be traced from (--), through the 
contact 3 of the entrance button of NB, back 
Contact 3 of the exit relay to XR, for the same 
signal location, back contact 32 of relay 3Z, wire 
33 of Fig. 1 to wire 334 of Fig. 4, where the cir 
cuit divides into tWO branches for the energiza 
tion of relays AZ and fiZ, respectively. For 
the energization of relay AZ, the circuit con 
tinues through back contact 36 of relay 3R, back 
contact 35 of relay iR, winding of relay OAZ 
to (-), the energization of this relay GAZ clos 
ing its front contact 40 and continuing the cir 
cuit to the exit relay G8XR. The branch circuit 
for energizing the relay Z, continues from wire 
3 through the back contact 35 of relay 9AN, 

back contact 26 of relay 9BN, back contact 37 
of relay 9BZ, back contact 38 of relay GR, back 
contact 39 of relay R, winding of relay Z, to 
(-), the energization of this relay Z, closing 
its front contact 98 to continue the circuit to 
the exit relay 9XR. 
These initiating circuit paths just traced ex 

emplify certain characteristics or features of the 
initiating circuit network which may be discussed 
at this tine. From One standpoint, the initiat 
ing circuit netWork may be said to comprise 
Wires or circuit portions arranged and intercon 
nected through front and back contacts of the 
pre-Selecting relays Z to conform with the track 
layout, in Such a Way that there is a complete 
initiating circuit for each route, usually com 
prising a piurality of Such interconnected circuit 
portions, which are energized by the actuation 
of an entrance button for that route and which 
SUpply Current for the energization of the exit 
relay of that route, when the exit button is op 
erated. Each of these circuit portions, which 
may be considered as relating to either the nor 
nal or the reverse position of the associated 
single Switch or end of a crossover, includes a 
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back, contact of the switch control relay for the 
other position of its switch, so that current may 
flow over the initiating circuit for a route only 
So far as there is a path available for train move 
Inent along that route not in conflict. With SOme 
Other route then established by the route eS 
tablishing means, With the result that no current 
is. Supplied to energize an exit relay, unless Some 
route can be established to the corresponding 
exit signal location from the entrance signal lo 
cation designated. In other Words, the initiating 
circuit network, in addition to providing for the 
energization of appropriate pre-Selecting relayS, 
Serves to Supply Operating current to exit relays 
for rendering effective the manual actuation of 
exit, buttons for routes not in conflict. With es 
tablished routes. 

For example, in the case of the route from the 
signal to signal 09, the circuit path above 
traced for energizing the pre-Selecting relay f2. 
to close its contact 98 and supplying an Oper 
atting potential to the relay fo9XR, includes the 
back contact 39 of the reverse SWitch control 
relay R, so that if there should be a route es 
tablished over the Switch in its reverse posi 
tion, the pre-selecting relay Z, cannot be ener 
gized to position this SWitch for operation to the 
normal position, and the exit relay 9XR can 
not be energized for any route over this Switch 
in the normal position. Similarly, the energizing 
circuit for pre-selecting relay Zincludes a back 
contact 38 of the reverse Switch control relay OR 
for the crossover f0, so that if this crossOver is 
included in its reverse position in any established 
route, the pre-selecting relay ff2, cannot be en 
ergized, nor Current Supplied to the exit relay 
99XR. In this connection, it will be evident 

that if either Switch or crossover is included 
in the reverse position in some established route, 
no route can be established to the exit signallo 
cation 9. 
In the case of the crossover 9, the route from 

signal Of to signal 99 is over this crossover in 
the reverse position, and under these conditions, 
the circuit for energizing the pre-selecting relay 
Z includes the back contacts 250 and 36 respec 

tively of the normal Switch control relays 9BN 
and 9AN for this crossover, so that if there is a 
route established over either end of this cross 
OVer in the normal position, the relay Z, and 
the exit relay f 9XR cannot be energized from 
entrance contact 39. In the case of the remain 
ing SWitch 3, required to be in the reverse posi 
tion for the route from signal Of this signal G9 
under Consideration, and although the circuit 
for Supplying current to the pre-selecting relay 
f Z may include a back contact of the relay 3N 
in the same Way as in the case of the single 
SWitch l, as illustrated in this particular in 
stance, the back contact 32 of the relay 32, is 
used to Open Said energizing circuit, if the Switch 
3 is included in some route in its normal posi 
tion, since the relay 3Z is energized when the 
SWitch 3 is controlled to its normal position for 
a conficting route originating at the signal 2. 

In a similar Way and in accordance with the 
Same principles, back contacts of the Switch con 
trol relays are included in the Various circuit 
paths for the energization of the pre-selecting 
relays Z of the initiating circuit network; and as 
Will appear as initiating circuits for various 
routes are traced later. Upon Operation of an 
entrance button to Supply potential to a feed 
point of the initiating circuit netWork, no oper 
atting potential is Supplied to an exit relay un 
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leSS SOme route can be established to the corre 
sponding exit signal location from the entrance 
signal location designated, and each pre-Select 
ing relay is energized Only if a path for train 
nOWement is available from the designated en 
trance signal location to and over the corre 
SpOnding SWitch in its normal position. 
In connection. With such a network arrange 

ment of initiating circuit paths, the contacts of 
the pre-selecting relays Z act to isolate circuit 
portions of the network and avoid the flow of 
current over circuit paths that would otherwise 
cause improper energization of pre-selecting re 
lays for impossible routes and also supply cur 
rent to exit relays When a possible route could 
not be established. For example, the front and 
back contact 32 of the pre-selecting relay 32, iso 
lates the connections which supply current from 
the entrance buttons ONB and O2NB respec 
tively to the Wire or circuit portion 33. In other 
Words, the circuit portion for the reverse posi 
tion of Switch 3 is disconnected from the circuit 
portion for the normal position of this switch, so 
that upon actuation of the button Q NB, for 
example, current may not flow in a reverse di 
rection, so to speak, over a circuit path corre 
Sponding to the crossover 2 in the reverse posi 
tion and energize the pre-selecting relay 9BZ 
in properly, there being no possible route from 
the entrance signal 9 Over the crossover 2 in 
the reverse position and the crossover 9 in the 
normal position. In short, the contacts of the 
pre-selecting relays Z may be said to limit the 
flow of current to initiating circuits for possible 
routes. 
Completion operation by a completion circuit 

network.-After the energization of the initiat 
ing circuit netWork in response to the actuation 
of an entrance button just described, resulting in 
preselecting the position of the trailed Switches 
in all of the routes originating at the corre 
Sponding entrance signal location, operation of 
the exit button for a particular one of these 
routes energizes the corresponding exit relay. 

In the particular route under consideration, 
Only the relay AZ is picked up although there 
may be other pre-selecting relays picked up for 
the other routes emanating from signal Oil, such 
as relay Z. Upon the actuation of the exit but 
ton 8XB, a circuit is completed for energizing 
the relay f8XR from (--), through a circuit in 
cluding lever contacts 3 in an operated position, 
back contact 3 of relay OXR, back contact 32 
of relay 3Z, wire 331, wire 334, back contact 34 of 
of relay 9R, back contact 35 of relay OR, front 
contact 40 of relay OAZ, windings of relay 
08XR, back contact 4 of exit button 08XB, 

lever contact 42 of entrance button 08NB in a 
normal position, to (-). The current, which 
flows in this pick-up circuit, causes the contacts 
of the relay O8XR, to be picked up. The closure 
of contact 43 of relay 08XR, applies (-) to the 
right hand terminal of relay 08XR, to shunt 
out the self-restoring contact 4 of the exit but 
ton 98XB to thereby cause relay 3XR to be 
stuck up dependent upon the entrance button 
ONB, although the operator releases the exit 

button 08XB. 
It will be noted that there is an auxiliary 

pick-up circuit for the exit relay 8XR, from 
(--), through a circuit including lever contact 
30 of entrance button OfNB in an operated po 
sition, back contact 3 of relay OXR, back con 
tact 32 of relay 3Z, wire33, wire 334, back con 
tact 36 of relay 9AN, back contact 259 of relay 
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9BN, back contact 37 of relay: 9BZ, back contact 
235 of relay OBN, back contact 239 of relay. 
OAN. back contact. 49 of relay OAZ, windings of 

relay, 08XR, back contact 4 of exit button. 
08XB, lever contact. 42 of entrance button. 
08NB in a normal position, to (-). 
This circuit is not closed under the usual op 

erating conditions because the relay GAZ is im 
mediately, picked up upon the closure of the lever 
contact 39, and also because a short interval of 
time occurs between the operation of the era 
trance; button. ONB and the operation of the 
exit button. 8XB, so that the relay OAZ has 
time to pick up and open this auxiliary pick-up. 
circuit at back contact. 40. However, if the re 
lay 9AZ; fails to pick up either because of a 
fault...in its pick-up: circuit or because its pick 
up circuit has been manually opened (as herein 
after pointed out), a so-called "run-around 
route' Will be established over the crossovers. 9 
and fo. in reverse positions. This “run-around 
route' will be discussed in detail following the 
consideration of the completion of the main 
route.governed by the operation of the entrance 
button, ONB and the exit button. O8XB. 
This energization of the exit relay O8XR 

closes its contact 44 and supplies an operating 
potential to a completion circuit network...which 
may be said to be analogous to the initiating cir 
cuit network in the sense that it comprises wires 
or circuit portions, corresponding to the normal 
Or reverse position of each single Switch or end 
of a crossover, which are: inter-connected in ac 
cordance with the arrangement of the switches 
in the track layout, by front or back contacts of 
the pre-Selecting relays-Z, or by front contacts of 
reverse. Switch control relays, or by direct con 
nections, as the case may be. Each of these cir 
cuit portions, corresponding respectively to the 
normal or reverse position of one of the track 
switches, has its associated normal or reverse 
SWitch control relay connected to it, so that the 
application of an operating potential to such cir 
cuit portion effects the energization of the nor 
mal or reverse Switch control relay to cause op 
eration of the track switch to a corresponding 
position. Upon energization of the initiating 
circuit network in response to the manual actu 
ation of any given entrance contact, the result 
antenergized or non-energized condition of the 
pre-selecting relays serves in effect to connect 
the various circuit portions for the energization 
of SWitch Control: relays in such a way that upon 
application of a potential to a feed point of the 
completion circuit.network corresponding to the 
exit end of a route, the proper normal or re 
Verse SWitch control relays for the Switches or 
ends of CrOSSOwers: to establish that route are en 
ergized. 

In the arrangement illustrated, there is a com 
pletion circuit network for each direction of train 
movement through an interlocked group, and 
separate Windings of the switch control relays 
are energized by these completion circuit. net 
works. 
The completion circuit network for a given di 

rection may be explained as acting to govern the 
position of Successive Switches in turn, starting 
with the switch nearest the exit end, dependent 
Upon the energized or non-energized condition of 
the associated pre-selecting relay Z' in the case 
of a switch in a trailing relation to the entrance 
end, Or in accordance With the circuit connec 
tions of the network in the case of the remain 
ing switches in the route disposed in a trailing 
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relation to the exit end. In other Words, the 
circuit connections. Of the completion circuit net 
Work existing after the pre-Selection operation 
may be considered as acting to energize the 
SWitch control relays of Successive Switches, 
starting. With those nearest the exit end, to build 
up a route by the action of current passing along 
circuit portions of the completion circuit net 
Workin much the same way as a train would do 
in following a path backward from the exit sig 
nal location toward the entrance signal location 
Over Switches in their pre-selected position. 

Considering a typical example of this comple 
tion. Operation for the route from the signal of 
and Signal 98, when the exit relay 8XR, is en 
ergized and closes its contact 44, an operating 
potential is applied to a feed point of the comple 
tion circuit netWork corresponding to this exit 
signal location. The Switch 9TSA for the upper 
end of the crossover 9 is the Switch nearest this 
exit end; and since it is in trailing relation to 
the entrance signal f, its position is determined 
by the condition of the pre-selecting relay OAZ. 
AS previously explained, this relay (AZ is ener 
gized by the initiating circuit, and hence the Wire 
or circuit portion to which current is applied 
through the front contact 64 of the exit relay 
68XR.is connected through the front contact 45 

of the relay 9AZ, to the circuit portion of the 
network which corresponds with the normal po 
sition of this switch CTSA, and to which is con 
nected the normal switch control relay OAN, so 
that the relay OAN is energized by a circuit 
which may be traced from (--), through front 
contact 44 of relay 28XR, front contact 45 of 
relay OAZ, Winding of relay AN, through back 
contact of relay AZ, Winding of relay OAN, 
through back contact 46 of relay AOR, to (-). 

It having thus been determined that the route 
to be built up is over the upper end of the cross 
over 0 in its normal position and along the up 
per track, it can be seen upon referring to the 
track layout that, if this upper end of the cross 
Over is to be in the normal position for a route, 
the SWitch 9TSA for the upper end of the cross 
Over 9 must also be in the normal position; and 
hence the circuit portions for the relays 9AN and 
AN may be directly connected. In other words, 

the position of the Switch 9TSA, which is dis 
posed in a trailing relation to the exit end, is 
determined. When the positioning of the Switch 
0TSA is determined; and there is only one po 

sition which the Switch 9TSA may have to pro 
Wide a path for train movement, so that relay 
9AN may be energized in multiple with relay 
f0AN by a circuit readily traced through the up 
per Winding of relay 9AN and back contact 47 of 
relay 9R, to (-). 
The positioning of the Switch f TSA for the 

upper end of the crossover fo in accordance with 
its preselection also determines that the route 
to be established is along the upper track, and 
accordingly Current is passed on from the Wire 
energizing relay OAN through back contact 48 
of relay '9R, to wire 494 of Fig. 4 connected to 
Wire 491 of Fig. i. and to the contact 5 of the 
preSelecting relay 32, for the next succeeding 
switch 3. Switch. 3 is in a trailing relation to the 
entrance signal , but is trailed in the reverse 
position, and hence its pre-selecting relay 3Z is 
not energized. Current is thus supplied through 
the back contact 50 of this relay 3Z to the circuit 
portion for the reverse position of this switch, to 
Which is connected the reverse switch control re 
lay 3R, so that its upper winding is energized by 
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a circuit readily traced from (--), through front 
contact 44 of relay 8XR, front contact .45 of 
relay OAZ, back contact 48 of relay 9R, wires 
494 and 491, back contact 50 of relay 32, upper 
Winding of relay 3R, back contact 5 of relay 3N, 
to (-). 

In connection. With the completion circuit net 
Work, it may be pointed out here that certain cir 
cuit portions thereof are connected upon ener 
gization of reverse Switch control relays, and 
other connections normally existing are broken 
upon . Such energization. For example, in the 
case of the route from signal to 3 just de 
Scribed, the circuit portions for the energization 
of relays 9AN is normally connected through the 
back contact 48 of the reverse switch control re 
Iay 9R, to the Wire 494 leading to the contact 5 
of the pre-selecting relay 3Z, while the circuit 
path for the energization of the reverse switch 
control relay 9R is connected to the wire 494 
through its front contact. A8. This arrangement 
of interconnecting circuit portions of the con 
pletion circuit network through front and back 
contacts of reverse SWitch control relays is en 
ployed for the purpose of isolating the circuit 
portions for the energization of normal and re 
Verse SWitch control relays, SO that Current Slip 
plied to a reverse switch control relay of a Switch 
cannot also foW to a normal SWitch control re 
lay of that SWitch and any associated Switch, Or 
Vice Versa, and thereby cause the undesired op 
eration of SWitch control relays. 

Considering another characteristic of the con 
pletion circuit network, the operation of an en 
trance button energizes pre-Selecting relays for 
all of the establishable routes Originating at the 
corresponding entrance signal location; and 
when a particular one of these routes is estab 
lished by the operation of the completion circuit 
network, the pre-selection is rendered ineffective 
with respect to all of the other, routes originating 
at the Sane entrance signal location. For exan 
ple, at the time the exit relay - 8XR is ener 
gized and the route of signal to signal 8 is 
established as just described, other initiating cir- 4: 
cuit paths are energized to energize pre-selecting 
relay Z, for a route from signal to signal 
99; and when the route from signal. A to sig 

nal 28 is established, these other initiating cir 
cuit paths for the other routes are broken. So as 
to prevent energization of relay. Z. so far as its 
energization from the entrance button of NB is 
concerned, but at the same time leave available 
initiating circuit paths for the energization of 
the pre-selecting relay Z, upon actuation of ; 
Some other entrance button for a non-conflicting 
route, such as the entrance button 3NB. This 
effect is produced by opening the back contact 36 
of SWitch control relay 9AN, when the Upper end 
of the crossover 9 is operated to the normal po 
sition, to interrupt the Supply of Current to the 
relay Z from the button (NB, this being the 
point of conflict between the established route 
from signal to signal 8 and the route from 
signal to signal fe9. It can be seen that 
the opening of this back contact 36 of the SWitch 
control relay 9AN does not prevent the energiza 
ion of relay Z upon the operation of Sone 
other entrance button, such as entrance, button 
3NB, for some route not in conflict with the 7 

established route, such as over the lower end of 
the crossover 9 in the normal position. The Sane 
plan of control applies to the other routes; and 
it may be said that upon establishing a given 
route, the initiating circuit paths for all other 
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routes originating at the same entrance signal 
location are interrupted at the points of conflict. 

Further, the energization of Switch control re 
lays to establish a route controls the circuits in 
Such a Way that the operation of an entrance 
and/or exit, button for any conflicting route will 
not effect any change in the circuits of the initi 
ating, and completion circuit, network So far as 
the established route is concerned. This inter 
lock between , conflicting routes will be consid 
ered later in detail, and it is considered ex 
pedient to disCUSS. now the manner in which the 
SWitch control relays govern the operation of 
their aSSociated track SWitches. 
From the above, description, it Will be seen 

that the operation of an entrance button NB 
closes a contact, which applies positive poten 
tial (--) to what are conveniently termed “initi 
atting circuit paths' which correspond to the 
available routes emanating from the entrance 
point corresponding to the operated entrance 
button. The Operation of the exit, button XB 
enploys the energy of a particular One of the 
initiating circuit, paths to pick up and stick the 
exit relay for the corresponding exit point, which 
exit relay applies energy to a completion circuit 
path. corresponding to the initiating circuit path 
Supplying energy to Such exit relay. It Will, of 
COUrse, be apparent that only one completion cir 
cuit path can be energized by the picking up of 
an exit relay because the preselecting relays Z. 
aIIOW energy to be applied only to the completion 
circuit path corresponding to the employed initi 
atting circuit path, and the response of the N and 
R. relays to the energization of the completion 
Circuit paths completely isolates the initiating 
and completion circuit paths so that they can 
not be interrupted by the operation of an en 
trance and exit button for a conflicting route. 
In general, it may be stated that there is a 

group of initiating circuit paths for each direc 
tion and a group. Of completion circuit paths for 
each direction. With the circuits of each group ar 
ranged according to the Several routes through 
the track layout, and the initiating and comple 
tion circuit paths for each route cooperate to 
establish that route to Which they correspond. 
These principles apply both to the Simplified 
track layout arrangement. Of FigS. 1 and 4 and 
also to the more, complex track layOut arrange 
ment of Figs. 1, 2, 3 and 4. In other words, the 
principles of the self-selecting network of the 
present invention are applicable both within a 
single interiocked group and also to a number of 
related interlocked groups, all of Which Will be 
more clearly apparent as the systein of the pres 
ent, invention is further discussed. 

S20itch CO22trol.--Each of the track SWitches in 
cluded in the route respond to their respective 
Switch control relays N and R, but only the op 
eration with respect to the control of the cross 
Over Wii.be described in detail. With reference 
to Fig. 5, ... as control is typical of the Operation 
of all of the track Switches. 
More Specifically, the Switch control relay: 9AN 

has been picked up by the Operation of the self 
Selecting netWork. This closes an energizing cir 
cuit for the switch control relay 9WZ, from (-), 
through a circuit, including front contact 57 of 
relay 3AN, front contact 58 of Irelay 9, upper 
winding of relay SWZ, to (-). The energy 
Which flows in this circuit, actuates the polar 
contacts of the relay 3WZ, to . right-hand posi 
tions and causes the neutral - contacts to be 
picked up. 
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The response of the relay 9WZ closes the nor 

mal operating circuit for the switch machine 
9SM from (--), through a circuit including front 
contact 59 of relay 9WZ, polar contact 6 of re 
lay 9WZ in a right-hand position, front contact 
6 of lock relay 9L, through the Switch machine 
9SM, front contact 62 of lock relay 9L, polar 
contact 63 of relay 9WZ in a right hand position, 
to - (-). The current Which flows in this nor 
mal operating circuit causes the SWitch machine 
9SM to operate the track switches 9TSA and 
9TSB to normal positions, if they are not already 
in Such position. 

It Will be noted that the normal energizing 
circuit for the relay 9WZ and also the Operating 
circuit for the Switch machine 9SM include front 
contacts 58 and 6 respectively of the lock relay 
9L. This lock relay 9, is normally energized by 
a circuit closed at (--), through a circuit in 
cluding front contact 64 of route locking relay 
9RL, front contact 65 of relay TT, front contact 
66 of relay 8T, back contact 6 of relay 9WZ, 
windings of relay 9L, to (-). 
The energization of the relay 9WZ, opens this 

pick-up circuit for the lock relay 9, at back con 
tact 67, So that, when the Switch machine 9SM is 
already in a normal position, as in the case un 
der consideration, the correspondence relay 
9NCR is already energized, Which allows the lock 
relay 9L to immediately drop away. 
The energizing circuit for the normal corre 

spondence relay 9NCR is closed from C-H), 
through a circuit including polar contact 68 of 
relay 9WZ in a right-hand position, Windings of 
relay 9NCR, polar contact 69 of relay 9WP in a 
right-hand position, front contact of relay 
9WP, back contact 7 of relay 9R. to (-). 
On the other hand, if the track SWitches 9TSA 

and 9TSB were in reverse positions before the 
Switch control relay 9AN is picked up, then the 
reverse correspondence relay Would be energized. 
Such energizing circuit for the relay 9RCR would 
be closed from (--), through a circuit including 
polar contact 68 in a left-hand position, windings 
of relay 9RCR, polar contact 72 of relay 9WP in 
a left-hand position, front contact 3 of relay 
9WP, back contact 74 of relay 9BN, back contact 
75 of relay 9AN, to (-). 
Under Such circumstances, the picking up of 

the relay 9AN opens back contact 5 deenergiz 
ing the relay 9RCR. The actuation of the polar 
contact 68 of relay 9WZ to a right-hand posi 
tion continues to cause the deemergization of the 
relay 9RCR, and the normal correspondence re 
lay 9NCR, is not picked up until the track 
switches 9TSA and 9TSB are completely oper 
ated to normal positions. Thus, upon the Open 
ing of back contact 67 of relay 9WZ, a stick cir 
cuit is closed for the lock relay from (--), 
through a circuit including front contact 64 of 
route locking relay 9RL, front cotnact 65 of re 
lay TT, front contact 66 of relay 8T, back con 
tact, T6 of relay 9NCR, back contact 77 of relay 
9RCR, front contact 78 of relay 9L, windings of 
relay 9L, to (-). 
This stick circuit maintains the relay 9L, ener 

gized until the track switches 9TSA and 9TSB 
are operated into correspondence With the SWitch 
control relays 9WZ, 9AN, 9R, and 9NB at which 
time the relay 9NCR, is picked up opening back 
contact S and deenergizing relay 9L, preventing 
further control of Switch control relay 9WZ. It 
is noted that the lock relay 9L, is made slightly 
slow acting so as to bridge any time period be 
tween the opening of back contact 67 of relay 
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9WZ, and the closing of either of the contacts 76 
of relay 9 NCR, or 77 of relay TRCR depending 
upon which operation of the Switch machine is 
to Occur. 
The dropping away of the lock relay 9L, causes 

the SWitch control 9WZ to be maintained ener 
gized through a stick circuit closed from (--), 
through a circuit including front contact 5 of 
relay 9AN, back contact 58 of lock relay 9L, polar 
contact 79 of relay 9WZ, in a right hand position, 
upper Winding of relay 9WZ, to (-). It is to be 
understood that the relay 9WZ, is Sufficiently slow 
acting to bridge the gap of energization between 
the opening of front contact 58 of relay 9L, and 
the closing of back contact 58 So as to be contin 
LIOUSly picked up during the drop a Way of the 
lock relay 9. 

If the SWitch control relay 9AN is deemergized 
for SOrne reaSOn before the SWitch machine 9SM 
Completes the operation of the track Switches 
9TSA and 9TSB to proper positions, a stick cir 
cuit is closed for the relay 9WZ, to maintain it 
energized for the completion of the SWitch ma 
chine stroke. This circuit is closed from (--), 
through a circuit including back contact 80 of 
relay 9WP, front contact 8 of relay 9WZ, polar 
contact 79 of relay 9WZ in a right hand position 
to energize the upper winding of relay 9WZ, when 
it has been actuated to a normal controlling 
position, and in a left hand position to energize 
the lower winding of the relay 9WZ, when it has 
been actuated to a reverse controlling position, 
to (-). It is of course understood that the re 
lay 9WP is deemergized whenever the track 
switches 9TSA and 9TSB are being operated 
from One position to another, and also that the 
correspondence relays 9RCR, and 9NCR are de 
energized by reason of Open front contacts to 
and 3 thereby causing the lock relay 9L to be 
maintained energized. 

Before continuing with the completion of the 
route under Consideration at this time, let us ob 
serve the manner in which the reverse operation 
of the track switches 9TSA and 9TSB is pre 
Wented While the route is locked either by the 
presence of a train on the track circuit 8T or 
upon the deenergization of the route locking re 
lay R.T. While the route is locked in advance of 
a train or is occupied by a train, the lock relay 
9 is maintained denergized. Under such con 
ditions, the operator might, through operations 
later to be considered, cause the picking up of the 
reverse Switch controlling relay 9R, which would 
deenergize the normal correspondence relay 
9NCR at open back contact 7, but the lock relay 
9L is dropped away so that energy is merely ap 
plied to the stick circuit for the relay 9WZ from 
(--), through a circuit including front contact 
82 of relay 9R, back contact 83 of relay 9, polar 
contact 79 of relay 9WZ in a right hand position, 
upper winding of relay 9WZ, to (-). Such en 
ergization of the relay 9WZ, merely maintains 
its polar contacts in their former right hand po 
sitions and maintains its neutral contacts 
picked up. 

If a momentary loss of shunt should occur 
causing the pick-up circuit of the lock relay 9, 
to be closed at front contact 66 of relay 8T, the 
pick-up circuit of the lock relay 9L would not 
be energized because of opened back contact 67 
of relay 9W.Z. Which is maintained energized by 
its Stick circuit, 
In Order for the reverse operation of the track 

SWitches to be accomplished (or any operation to 
an opposite position), all of the switch control 
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ling relays 9AN, 9R, and 98Nmust be deenera: 
gized allowing the relay 9WZ to be dropped away 
While the lock relay can be picked up. In other 
Words, the SWitch control of the present inven 
tion as typically shown in Fig. 5; provides. What 
has been conveniently termed “electric lever lock 
equivalent' in such a manner that the Switch 
control relays 9AN, 9R and 9BN, for example, 
are required to be deemergized by restoration of 
the governing entrance buttons in order to ac 
COmplish the restoration of the System to normal 
Conditions So that upon the release of the lock 
ing of a track Switch a new controlling condition 
can be immediately effective. 
Signal Selections.--The signal Selections; for 

the single interlocked group under consideration 
with Figs. 1 and 4 combined, are found in Figs; 
6 and 8 placed end to end as pointed out in the 
illustration of Fig. 9. 
With the correspondence relays for all of the 

track Switches in the route in proper energized 
positions because of the proper response of the 
respective SWitches to their respective SWitch 
controlling relays, then all of the lock relays. I 
for Such SWitches are deemergized, at Which time 
an energizing circuit is closed for the signal gov 
erning that route. For example, the route un 
der consideration requires the track SWitches 
9TSA and TSA to be in normal positions and 
locked and track switch 3TS in a reverse position 
and locked in order to allow the energiza 
tion of the signal clearing relay of G, which has 
a circuit closed from (--), through a circuit in 
cluding front contact 84 of exit relay 08XR, 
back contact 85 of lock relay L, front contact 
86 of correspondence relay ONCR, front con 
tact 8 of correspondence relay 9NCR, back-CO 
tact 88 of lock relay. 9L, wire 898, wire 896, back 
contact. 9 of lock relay 31, back contact. 9 of 
correspondence relay 3NCR, front contact. 9 of 
correspondence relay 3RCR, back contact 92 of 
exit relay EXR, lever contact 93 of entrance 
button ONB in an operated position, Winding of 
relay ACG, to (-). The energization of the 
signal relay OG causes the signal 0 to indi 
cate clear instead of stop, while control has been 
indicated by a dotted line in Fig. 6, and it is 
to be understood that each of the signal con 
trolling relays G control their respective signals 
in a Similar manner. 
The route from signal it to the signal 68 is 

now established and cleared so that a train may 
pass thereover. 

Train passage and route locking.-It. Will be 
evident from the previous consideration of Fig. 5 
that the passage of a train past the signal of 
causes the continued locking of the track. SWitch 
9TSA by reason of the further opening, of the 
energizing circuit for lock relay 9L at front Cons 
tact 66 of track relay 8T. It is to also be un 
derstood that the lock relays I for each of the 
remaining track Switches are similarly controlled 
by their detector track circuits. Also, the route 
locking relay 9RL represents any Suitable type 
approach locking and/or route locking employed 
in practice, and may be of the type above men 
tioned in connection with the route locking as 
shown in the patent to C. F. Stoltz, Patent No. 
2,115,511, dated April 26, 1938, where the clear 
ing of a signal for a route causes, each of the 
track switches in that route to be locked and to 
remain locked so long as a train is in Such route 
and the locking for each SWitch is released in the 
rear of Such train as it passes through the route 
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returned to stop, The route, locking relay 9RI, 
is considered to embody the. Various necessary 
Selections...for Suitable approach and route lock 
ing for the track switches 9TSA and 9TSB, but 
it is to be understood. that each of the track 
SWitches in the track layout under consideration 
may be provided With Such a route locking relay 
or. Suitable circuit. Selections. 

It is also to be understood that this route.lock 
ing relay 9RL may, have embodied...in its selects 
tionS. Suitable time release means for the ap 
proach locking as shown in the abovementioned 
prior application, so organized that, if a train is 
approaching the signal when it is cleared, the 
route locking is not released immediately upon 
the restoration of the entrance button ONB to 
a... normal position, but. Only after a predeter 
mined time. has elapsed following Such restora 
tion, 
Although the relay 9R.L. (see: Fig. 5) is conside 

ered to be representative of a complex circuit 
Selection ... and numerous relays...to provide route 
locking, approach locking, and suitable time, re-l. 
lease for Such locking, it is believed sufficient for 
an understanding of the present invention to 
merely knoWhoW Such locking affects, the ener 
gization of the circuit for the lock relay 9L. It 
is, . Of course, understood... that the lock...relay, Li 
for each of the remaining track. Switches of the 
track layout are: Similarly affected by their as 
Sociated locking (not shown). 
This summarized effect on the lock...relay, 9L, 

may be considered in terms of energization, and 
deenergization of the relay.9Rf, which are brief. 
ly stated as follows: 

(a) The relay 9RL is deemergized whenever 
its aSSociated track. SWitches are included in a 
route governed by a cleared signal and remains 
deenergized so long as such signal is cleared. 

(b) The relay 9RL remains...deenergized for a 
predetermined time after a cleared signal, which 
governs...a... route, in which the associated track 
SWitches are included, is returned to stop...in the 
face of an oncoming train, and picks: up...then 
Only if the train has not entered the route dur 
ing. Such predetermined time. 

(c) The relay. 9RI remains deemergized when 
its associated SWitches are included in a route 
which has a train entering such route in accept 
ance of a cleared governing signal, although the 
governing signal returns to stop upon the en 
trance of the train into the route and although 
the train has not yet reached the associated de 
tector track circuit for its track Switches. 

(d) The relay. 9RT, is picked up immediately 
upOn the passage of a train beyond the detector 
track Sections a SSociated With its switches pro 
Widing that the governing signal has been re 
turned to Stop. 

ReStoration to normal.--Any time after. the 
Operator has established a route, as when a train 
haS. passed the entrance signal and entered the 
route, or When a route has been set up prema 
turely Orby. mistake, the relays and circuits for 
this route may be restored to normal by turn 
ing the corresponding entrance button-back to 
the normal position. In the case of the route 
from signal f of to signal G8 for example, it is 
readily apparent that the relay OG controlling 
the signal to the clear condition is deener 
gized immediately upon the restoration of the 
button i9B to normal by reason of the opening 
of the contact. 93 in Eig. 6. 

Also, such restoration of the entrance, button 
providing the control for that route has been 5 ONB, causes, the opening of contact 30 (see: Fig. 
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1) which deenergizes each of the pre-selecting 
relays Z dependent upon it for energy as Well as 
the exit relay 08XR (see Fig. 4). The opening 
of the contact 44 of relay 08XR deemergizes all 
of the Switch controlling relays N and R involved 
in the route (it being understood that suitable 
preceding numerals for the Various track 
Switches are applied to N and R, as Well as A and 
B to designate their use With cross-overs, as re 
quired). Such deenergization of the SWitch Con 
trolling relays N. and R of course causes the de 
energization of their respective switch control 
ling relay WZ, so that upon the unlocking of the 
route by the picking up of the route relays RL, 
all of the lock relays pick up through their re 
spective pick-up circuits. 
Thus, the self-selecting network and the 

various Switch controls and signal Selections 
associated with this route are all returned to 
normal conditions and the operator may again 
establish the same route or any other route non 
conflicting or conflicting With the route just de 
scribed because of the restoration of Such route 
to its normal-at-stop Conditions. 

Conflicting route protection. The Operator 
may establish a particular route, and uninten 
tionally endeavor to establish a route conflicting 
with Such route. Such conflicting route is pre 
vented from being established by reason of the 
organization of the self-selecting network pro 
vided in accordance with the present invention. 
More Specifically, . We Will assurne that the 

route from signal to signal 8 (see Figs. 6 
and 8) is established, as above described, and 
that the operator endeavors to establish a con 
ficting route from signal 9 to signal Oil by 
actuating the entrance button 9NB (see Fig. 
4) in a counterclockwise direction 90° to an 
Operated position and depressing the exit button 
XB (see Fig. 1). 
The route from signal 0 to signal 98 causes 

the energization of relays OAZ, 8XR, OAN, 
9AN and 3R, (see FigS. 1 and 4). 
The actuation of the entrance button 9NB 

closes contact 2) Which applies energy to a 
circuit from (--) for preselecting relay OBZ, 
through a circuit including contact 23 in an 
operated position, back contact 2 of exit relay 
9XR, back contact 22 of relay R, back con 

tact - f23 of relay. OR, windings of relay OBZ, 
to (-). The picking up of the relay (BZ, 
When there is no conflicting route, would ordi 
narily continue the circuit from the heel of con 
tact 23 through front contact 24 of relay OBZ, 
back contact f25 of relay 9BN, back contact 25 
of relay 9AN, back contact 26 of relay 9AZ, 
wire 274, wire 271, back contact 32 of relay 
3N, to the right hand terminal of relay XR, 
but this circuit can not be closed because the 
back contact 25 of relay 9AN is open under the 
conditions a SSumed. Thus, the exit relay OXR, 
cannot be picked up to apply energy to a com 
pletion circuit network. In a similar manner, 
Whenever a route is established, initiating cir 
cuits for all conflicting routes are broken at a 
back contact of some switch control relay ener 
gized to provide the established route, so that 
no conflicting route can be established by oper 
ation of entrance and exit buttons. 
. Ina Smuch as the entrance button NB is 
Operated to set up the route from signal to 
signal 8, its normal contact 240 is open, so 
that the exit relay of XR can not be picked up, 
which is a necessary element of the conflicting 
route under consideration. Thus, conflicting 
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routes are effectively prevented from being eS 
tablished. 

However, it will be readily apparent that 
parallel or non-conflicting routes can be estab 
lished in the usual manner, Such as from the 
signal 08 to the signal 03, for example (see 
Figs. 6 and 8). 

Let us consider that the entrance button 
09NB (see Fig. 4) is operated followed by the 

actuation of the exit button 3XB (see Fig. 1) 
to establish a parallel route. The closure of 
contact 20 (see Fig. 4) energizes the relay 
GBZ, as above pointed out, which passes energy 

from the heel of contact 23 through front con 
tact, 24 of relay CBZ., back contact 34 of re 
lay 9R, wire 354, wire 351, back contact 36 
of relay 2R, windings of relay 03XR, back con 
tact 3 of exit button 3XB, contact 38 of 
entrance button 3NB in a normal non-Oper 
ated position, to (-). 
As soon as the exit relay G2XR (see Fig. 1) 

picks up, its front contact 39 applies negative 
potential (-) to its left-hand terminal so that 
the exit button 03XB may be immediately re 
leased and the relay 03XR will thereby be main 
tained energized. 
The picking up of the exit relay 3XR closes 

an energizing circuit for the relay 2BN from 
(--), through a circuit including front contact 
40 of relay 03XR, lower winding of relay 2BN, 
back contact 4 of relay 2R, to (-). 
A circuit is also closed for energizing the re 

lay 9BN, from (--), through a circuit including 
front contact 4 of relay 93XR, back contact 
42 of relay 2R, wire 43, wire 43, lower wind 
ing of relay 9BN, back contact 47 of relay 9R, 
to (-). 
A circuit for relay GBN extends from wire 

434, through back contact 4 of relay 9R, front 
contact A5 of relay BZ, lower winding of re 
lay OBN, back contact 46 of relay OR, to (-). 
A similar circuit is closed for the relay N 

from front contact 45 of relay OBZ, lower wind 
ing of relay N, back contact. A6 of relay R, 
to (-). 

It will of course be apparent from a consider 
ation of Fig. 5 that when the relays 9AN and 
9BN are both energized for parallel routes, that 
no added control is accomplished so far as the 
relay 9WZ is concerned, as the front contact 
47 of relay 9BN is in multiple with the front 
contact 57 of the relay 9AN, and the back con 
tact 74 can accomplish nothing upon Opening 
in addition to what has already been accom 
plished by opened contact 5. This is true for 
each of the track SWitches for the parallel route. 
However, if the route from the signal to 
the signal 08 were not established, it is readily 
apparent that the relays BN would accomplish 
the proper Switch controls to establish the paral 
lel route between signals fos and f O3. 

It should also be mentioned in this connec 
tion that the control for a single track Switch is 
the same as the control for a cross-over with 
the omission of the second normal relay N, in 
aSmuch as the relays AN and BN are in multiple 
So far as the control of the relay WZ is concerned. 
Thus, the energization of the relay N will 
cause the Setting up of the normal route over 
the track SWitch TS, while the energization 
of the relay I R will cause the setting up of the 
reverse route over the track Switch TS. 
Upon the proper response of all the track 

SWitches between signals of and 09, the sig 
nal 09 will be cleared by a circuit closed from 
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(-), through a circuit, including front contact 
24? (see Fig.: 6) of exit relay 3XR, front con 
tact. 242 of relay, 2NCR, back contact. 243 of re 
lay 2L, Wire. 2d 76, wire 28, front contact. 26 
of relay 9 NCR, back contact 25 of relay 9L, 
back contact 24 of relay f, front contact 
23 of relay NCR, front contact 22 of relay 
fNCR, back contact 2 of relay L, back 

contact 2 of relay 9XR, contact 244 of en 
trance button 9NB in an operated position, 
windings of relay 3G, to (-). The picking 
up of the relay 3G changes the indication of 
the signal 9 from stop to clear, So that a train 
may proceed over the route from the signal 9 
to the signal 3. 

It will be apparent from the description in 
connection with the restoration of the route 
between signals and 8. that the route be 
tween signals 9 and 0.3 may be similarly re 
stored to normal merely by the return of the 
entrance button (9NB, of course - considering 
that the release of the track Switches in the 
route is subject to the usual route locking con 
ditions above considered in detail. 
Optional route Selection.-Upon the consider 

ation of Figs. 6 and 8, it will be readily apparent 
that three are two routes between the Signals 
02 and 9 either one of which may be taken 

providing there are no conflicting routes estab 
lished. One route is over the track, Switches 
9TSA and 9TSB in reverse positions. With the 
track. Switches 2TSA and 2TSB in normal posi 
tions, While the other route is over the track 
Switches 2TSA and 2TSB in reverse positions 
With the track SWitches 9SA and STSS in nor 
mal positions. 

It is obvious that only one of these optional 
or alternative routes can be established or used 
at any one time; and the System of this inven 
tion is Organized SO that, upon actuation of the 
entrance button for the common entrance end 
of Such optional routes, the route establishing 
means is conditioned or prepared so that Only 
One of these optional routes will be established 
Without race or conflict in the energization of 
the relayS, when the exit button for the com 
mon exit end of these optional routes is oper 
ated. Stated more specifically, the actuation of 
the entrance button for the common entrance 
end of optional routes: energizes pre-selecting 
relayS. Z. Over initiating circuit paths in such a 
Way as to condition the completion circuit net 
Work to Set up, only one of the optional routes 
upon Operation of the exit, button for the con 
mon exit end of these routes. 
Considering the features of this invention 

accomplishing this result, the energized or non 
energized condition of the pre-selecting relay Z. 
aSSociated With each of the switches in a trailing 
relation to the common entrance end of op 
tional routes, determines whether that switch 
shall be operated to the normal or reverse posi 
tion respectively; and if a trailed SWitch or end 
of a CrOSSOver is required to be in different posi 
tions for the different alternative routes, it is 
pre-Selected for operation to one position only, 
i. e. its pre-selecting relay Z, is either energized 
or left deemergized, so that the completion cir 
Cuit network acts to establish only one of the 
alternative routes. Under ordinary conditions, 
the Switch or end of a crossover required to be 
in different positions for different, alternative 
routes can be trailed in the normal position and 
its pre-Selecting relay. Z is energized to provide 
a preferred or Superior one of the optional 
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routes; but if there should be. Some route in con 
fict with this superior option, the other in 
ferior option is automatically. Selected and eS 
tablished, because the Switch in question cannot 
be trailed in the normal position and its pre 
selecting relay Z, is deemergized. In this con 
nection, as previously explained, a pre-Selecting 
relay Z, can be energized by the initiating circuit 
network only if a path for train movement from 
the entrance signal location to and over the Cor 
responding switch in its normal position is not 
in conflict with some established route. Conse 
quently, when the conflict with the Superior Op 
tional route exists, some pre-selecting relay 
acting when energized to provide that Su 
perior optional route cannot be energized. On 
account of the conflict, and the completion cir 
cuit. network acts to build up another optional 
route over a corresponding Switch. Or CFOSSOver 
in the reverse position. In other Words, the 
automatic selection between optional routes in 
a predetermined order of preference and de 
pendent upon the availability of these respective 
optional routes, is accomplished by the Way in 
which the pre-selecting relays are controlled 
over the initiating circuit netWork. 

It may be noted here that this scheme of op 
tional route selection gives different Superior. 
optional routes for opposite: directions of train 
movement. For example, the route over the 
track SWitches 9TSA and 9TSB in reverse posi 
tions will be automatically established upon the 
actuation of the entrance button O9NB followed 
by the actuation of the exit button (2XB, while 
the actuation of the entrance button 92NB 
followed by the actuation of the exit button 
9XB causes the Second optional route to be 

set up over the switches 2TSA, and 2TSB in re 
Verse positions., 

Considering this operation in detail. for the 
optional routes for train movement from right 
to left from signal 39 to signal. 02, upon the 
Operation of the entrance" button 9NB, the 
preselecting relay OBZ is picked up, as above 
described, which transfers energy to pick, up 
the relay 2A.Z from the heel of contact. 23, 
through front contact. 24 of relay OBZ, back 
contact 25 of relay 9BN, back contact 25 of 
relay.9AN, back contact 26 of relay 9AZ, wire 
274, wire 271, back contact 28 of relay 3R, 
back contact 29 of relay 2R, windings of re 
lay 2AZ, to (-). Upon the actuation of the 
exit button O2XB, energy is applied to the pick 
up circuit for relay (2XR, from the heel of con 
tact f29, through front contact 30 of relay 2AZ, 
Windings of relay 2XR, back contact f8 of 
exit button G2XB, contact 3 of entrance but 
ton O2NB in a non-operated position, to... (-), 
Upon the picking up of the relay 32XR, nega 
tive potential (-) is applied through front con 
tact 49 to the left-hand terminal of the relay 
2XR, so that the exit button {2XB may be 

immediately released and relay 2XR will re 
main energized. 
The picking up of the relay 2XR, causes the 

energization of the switch, control relay 2AN by 
a circuit closed from (--), through a circuit.in 
cluding front contact 50 of relay f 2XR, front 
contact fif of relay 2AZ, lower winding of re 
lay 2AN, back contact 4 of relay 2R, to (-). 
A circuit is also closed for energizing the re 

lay 3N from (--), through a circuit including 
front contact 50 of relay 2XR, front contact 
5 of relay 2AZ, lower winding of relay 3N, back 
contact 52 of relay 3R, to (-). 
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The relay 9R has a circuit closed from (--), 

through a circuit including front contact 50 
of relay 02XR, front contact 5 of relay 2AZ, 
back contact 53 of relay 3R, wire 541, Wire 
i544, back contact 55 of the relay 9AZ, lower 
Winding of the relay 9R, back contact 56 of 
relay 9AN, back contact 57 of relay 9BN, to 
(-). 
Upon the picking up of the relay 9R, a circuit 

is closed for the relay OBN from back contact 
55 of relay 9AZ, through front contact 44 of 

relay 9R, front contact 45 of relay OBZ, lower 
Winding of relay CBN, back contact 46 of relay 
CR, to (-). 
The relay N is also energized in multiple 

With the relay OBN from the front contact 65 
of relay BZ, lower winding of really AN, back 
contact 46 of relay R, to (-). It will thus 
be seen that the self-selecting network causes 
the relays 2AN and 9R, to be picked up, SO that 
the Superior optional route is determined as the 
router over the track switches 9TSA and 9TSB 
in reverse positions. 
The relays 2AN, 3N, 9R, BN, and N cause 

the proper energization of their respective relays 
WZ so as to position the track switches for the 
establishment of the route. After the response 
of the track Switches and the energization of 
the proper correspondence relays, the respec 
tive lock relays I drop away causing the clear 
ing of the signal 9 by the energization of the 
signal control relay (9G. 
This circuit for energizing relay 9G is closed 

from (--), through a circuit including front 
contact, 94 (see Fig. 6) of relay 02XR, back 
contact 93 of relay 2L, front contact 92 of relay 
2NCR, front contact S of relay 3NCR, back 
contact 9 of relay 3L, wire 896, Wire 898, back 
contact 88 of relay 9L, back contact 87 of relay 
9NCR, front contact 245 of relay 9RCR, back 
contact 26 of relay 9NCR, back contact 2 5 of 
relay 9L, back contact. 24 of relay L, front 
contact 23 of relay NCR, front contact 22 
of relay NCR, back contact 2? of relay L, 
back contact 2 of relay f69XR, contact. 244 
of entrance button 09NB in an operated posi 
tion, Windings of relay ESG, to (-). 
The energization of the relay (9G causes the 

signal 99 to be cleared. It is of course under 
stood that this route may be restored to normal 
in a similar manner pointed out for the other 
routes, that is, merely by the restoration of the 
entrance button 9NB to its normal position. 

It may be well to point out the reason for the 
establishment of the route over the track 
Switches 9TSA and 9TSB in reverse positions as 
determined by the selective energization of the 
preselecting relays Z. It was previously pointed 
out that the operation of an entrance button 
Supplies energy to the initiating circuits for a par 
ticular direction for energizing the preselecting 
relays Z for all the trailed track Switches required 
to be in normal positions for all of the routes 
emanating from the signal for which the en 
trance button is operated. Applying this rule 
or plan of energization of pre-selecting relays 
Z to the optional route situation under consider 
ation, operation of the entrance button SNB 
closes its contact f2) in Fig. 4 and supplies an 
Operating potential to a feed point of the initiat 
ing circuit netWork for train movement from 
right to left, and causes energization of the pre 
Selecting relays OBZ and 2AZ, since the lower 
end of the crossover O and the upper end of 
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the normal position from the entrance signal fe9 
in the various routes originating at that signal 
location. In this connection, it will be noted 
that the switch i , switch 9TSB for the lower 
end of the crossover 9, SWitch 3, and SWitch 
2TSB for the lower end of the crossover 2 are all 
disposed in a facing point relation to the signal 
39 in the various routes originating at that 

signal location, and hence the pre-Selecting re 
lays Z for these SWitches are not controlled. 
The Switch 9TSA for the upper end of the CrOSS 
over 9 is in a trailing relation to the signal 09, 
but is trailed in a reverse position, So that its 
preselecting relay 9AZ is not energized. 
Thus, upon the actuation of the exit button 

iO2XB, the completion circuit netWork thus 
energized for positioning the Switch control re 
lays finds the relay 2AZ, picked up Which de 
termines that the relay 2AN shall be energized. 
Also, the relay 9R is energized because of the 
dropped away condition of relay 9AZ. In other 
words, the application of the rule for the Con 
ditioning of the pre-Selecting relays Z provides, 
that, in the case of optional routes emanating 
from a particular entrance point the first 
diverging route shall be the superior route hav 
ing the preference. 

It will be noted that both of the optional 
routes include the track Switch 2TSA. One 
trails the Switch reverse, and the other trails 
it normal. As the latter route requires ener-- 
gization of its relay 2AZ, it is obvious that such 
route will be the Superior route. Thus, posi 
tively acting conditions inherently give the de 
sired predetermined selection of the optional 
routes. 

However, the Superior route at times gives 
way to the inferior route when such superior 
route is in conflict. With a route already set up, 
Which condition Will now be discussed in detail. 
In the event that a route is established between 

the signals of and 8 at the time of the oper 
ation of the entrance button 9NB and the 
exit button (2XB, the inferior route will be 
automatically established over the cross-over in 
cluding track SWitches 2TSA and 2TSB in re 
Verse positions, as the track Switch 9TSA is al 
ready included in an established route. 
ASSUming that the route between the signals 
9 and 8 is set up, as above described, then 

the relays AZ, GAN, 9AN and 3R, of the self 
Selecting netWork are picked up. Then upon 
the actuation of the entrance button C9NB (see 
Fig. 4) to an operated position, the relay BZ, 
is picked up over a circuit previously pointed 
Out, which in turn endeavors to pick up the 
relay 2AZ, but this is prevented at back contact 
25 of relay 9AN which is picked up for the 
route between signals and 8. 
The actuation of the exit button O2XB (see 

Fig. 1) then causes the exit relay 2XR, to be 
picked up over a circuit closed from (--), 
through a circuit including lever contact 20 of 
entrance button fo9NB in an operated position, 
back contact 2 of relay 99XR, back contact 
f22 of relay R., back contact 23 of relay (GR, 
front contact f 24 of relay OBZ, back contact 
f34 of relay 9R, wire 354, Wire 351, back con 
tact S8 of relay 2BN, back contact 252 of relay 
2AN, back contact 3 of relay 2AZ, windings of 
relay G2XR, back contact 48 of exit button 
2XB, lever contact 3 of entrance button 
2NB in a non-operated position, to (-). As 

Soon as the contacts of relay 02XR pick up, 
front contact 49 connects negative potential 
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(-) to the left-hand terminal of the relay SO 
that the exit button 2XB may be immediately 
released and relay 2XR will remain energized. 
The picking up of the exit relay f (2XR, closes 

a circuit for energizing the reverse Switch con 
trol relay 2R, from (--), through a circuit in 
cluding front contact 5 of relay 2XR, back 
contact 5 of relay 2AZ, lower winding of relay 
2R, back contact 59 of relay 2AN, back contact 
f 60 of relay 2BN, to (-). 
When the relay 2R responds, a pick-up circuit 

is closed for the Switch control relay 9BN from 
(--), through a circuit including front contact 
f5) of exit relay 02XR, back contact 3 of re 
lay 2AZ, front contact 42 of relay 2R, wire 
431, wire 434, lower winding of relay 9BN, back 
contact 4 of relay 9R, to (-). - 
A circuit is also closed for the Switch control 

relay OBN from (--), through a circuit includ 
ing front contact 58 of relay G2XR, back con 
tact 5 of relay 2AZ, front contact 42 of relay 
2R, Wire 431, wire 434, back contact 44 of relay 
9R, front contact 45 of relay BZ, lower Wind 
ing of relay BN, back contact 46 of relay 
CR, to (-). 
The relay f N is energized in multiple with the 

relay OBN from front contact 45 of relay 6BZ. 
through the lower winding of relay N, back 
contact 46 of relay R, to (-). 
Thus, it will be seen that the prevention of 

the picking up of the relay 2AZ by the ener 
gized condition of the switch control relay 9AN, 
causes the relay 2R to be picked up together 
with the picking up of the relay 9BN so as to 
establish the inferior optional route. The re 
maining features of the establishment of this 
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route are similar to those pointed out in con 
nection. With other routes, and Will therefore 
not be considered in detail in order to simplify 
the disclosure. 

Manual selection of optional routes 
It may happen under some circumstances that 

it will be desirable to set up the inferior optional 
route although a route is not established be 
tween the signals and 08, as in the situa 
tion where the operator desires to set up the 
inferior optional route in anticipation of the 
setting up a route between the signals and 

8. - 

This may be accomplished by either of two 
manual acts on the part of the operator, that 
is, either the operation of the auxiliary switch 
machine control lever 2SML (not shown) to a 
reverse controlling position, or the operation of 
the auxiliary switch machine control lever 9SML 
to a normal controlling position. The manner 
in which an emergency switch machine control 
lever SML energizes either the normal switch 
control relays N or the reverse switch control 
relay R has been specifically shown in Fig. 5 
with respect to the emergency switch machine 
control lever 9SML for the crossover including 
the track switches 9TSA and 9TSB. It is to 
be understood that each of the track switches 
is similarly provided with an auxiliary control 
level. 
More specifically, this may be seen with ref. 

erence to Fig. 5 where the actuation of the 
lever 9SML to a reverse position energizes the 
relay 9R by a circuit closed from (--), through 
lever contact 6 in a reverse position, center 
winding of relay 9R, back contact 74 of relay 
9BN, back contact 75 of relay 9AN, to (-). 
On the other hand, the operation of the lever 
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9SML to a normal position closes a circuit for 
energizing the relays 9AN and 9BN in multiple 
from (--), through a circuit including lever 
contact 6 in a normal operated position, cen 
tral windings of relays 9AN and 9BN in multiple, 
back contact 7 of relay 9R, to (-). 

In a similar manner, the operation of the 
lever 2SML (not shown) controls the energiza 
tion of its associated relays 2AN, 2R, and 2BN. 
For the manual selection of the inferior optional 
route under consideration, we may first assume 
that the lever 2SML (not shown) has been op 
erated to its reverse position in which the relay 
2R (see Fig. 1) is picked up in the same manner 
as pointed out for the relay 9R in connection 
With the discussion of Fig. 5. 
The energization of the relay 2R, opens the 

pick-up circuit of the relay 2AZ at back con 
tact 29 (see Fig. 1) which accomplishes the 
Same result as the opening of back contacts 28 
and 25 of relays 3R and 9AN respectively when 
a conflicting route is set up, so that upon the 
actuation of the entrance button (9NB and 
the exit button O2XB, for example, the inferior 
Optional route is set up in a similar manner as 
above pointed out. Or, in the case where the 
Switch machine control lever 9SML is operated 
to a normal position, the relays 9AN and 9BN 
are both picked up. The opening of back con 
tact f 25 of relay 9BN similarly prevents the 
relay 2A.Z from being picked up under the con 
ditions of the optional route control, so that 
the inferior optional route is selected in a simi. 
lar manner as pointed out in connection with 
the establishment of the inferior route because 
of the presence of a route conflicting with the 
Superior optional route. . . 
Thus, it will be evident from the above descrip 

tion that the optional route control is primarily 
automatic, but may be made subject to manual 
intervention when desired by the operator. 
The same principles and mode of operation for 

automatic selection between optional routes may 
be applied to any track layout, regardless of 
the number of alternative routes between this 
Sane entrance and exit signal location, in a 
manner readily appreciated upon analysis of the 
method of selecting optional routes by the ener 
gization of pre-selecting relays dependent upon 
availability of a path for train movement to and 
over the corresponding switch in the normal po 
sitions. 

Operation of plurality of interlocked groups 
The above description points out the operation 
for a single interlocked group, which operation 
for any single interlocked group among a plu 
rality of interlocked groups remains the same, 
but it is necessary to consider the manner in 
which a plurality of interlocked groups are re 
lated with each other. 

In order to do this, Figs. 6, 7 and 8 are placed 
end to end to show the actual track layout in 
the field for such a plurality of interlocked 
groups together with the signal selecting circuits, 
While Figs. 1, 2, 3 and 4 are placed end to end to 
show the corresponding miniature track diagram 
together with the circuits of the self-selecting 
network. As pointed out above, Fig. 5 shows a 
Switch control typical of all track switches and 
Cross overs irrespective of whether they are in 
cluded in a layout for a single interlocked group 
or for a plurality of interlocked groups. 
AS above mentioned, this system of interlock 

ing is contemplated as having any suitable type 
of route locking employed therewith but has more 
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particularly contemplated the use of approach 
locking, route locking and rear release locking 
as shown in the prior patent to C. F. Stoltz, 
Patent No. 2,115,511, dated April 26, 1938. The 
details of this type of locking has not been 
shown in connection with the various track, 
switch controls and signals in order to simplify 
the disclosure of the present invention. 

However, in associating two interlocked groups 
with each other, it becomes desirable to employ 
scertain features of this contemplated type of 
route locking in order to provide certain features 
of automatic control in connection. With the end 
to-end operation of the present invention. 
Therefore, the directional stick relays 5ES and I 
SWS and TWS have been shown in block form, 

it being believed that a brief description of the 
operation of these relays will be sufficient for an 
understanding of their relation to the present 
invention, the detail control of which may be . 
had by reference to the above mentioned prior 
application. 

Each track circuit is provided with two relays 
one for each direction, such as a relay ES for 
;east-botlind directional control and a relay WS 2 
'for west-bound directional control. When a 
route is established in an east-bound direction, 
the directional control relaySES for all the track 
circuits in such route are sequentially dropped 
beginning at the entrance end, each dependent 
upon the preceding relay and cannot be picked 
up when a train enters that route even though 
-the-route is restored to stop until after the train 
passes beyond each such track circuit with which 
seach such relay is associated. Turing Such an 
(establishment of an east-bound route, the west 
bound relays WS remain picked up. 
Each of these directional Stick relays includes 

in its pick-up circuit a front contact, of the track 
relay for the track circuit with which it is as 
sociated and a front contact of the directional 
stick relay for the same direction associated with 
the preceding track circuit for the route in which 
it is then associated, or a front contact, in the 
case of the first track circuit in the route, of the 
route locking stick relay for the associated 
governing signal. A front Stick contact on each 
of these relays WS and ES shunts the front con 
tact of its associated track relay included in its 
pick-up circuit. 

Establishing routes individually in end-to-end 
relation.-Although the self-selecting networks 
for each of the plurality of groups Operate the 
same as above described for the single inter 
locked group, it is thought expedient to point 5; 
out the manner in which individual groups may 
be individually operated before pointing out how 
the same result may be accomplished by the end 
to-end, or through route, operating feature of 
the present invention. 

Let us consider that the operator desires to 
establish a route from the signal 9 to the signal 

6 (see Figs. 6, 7 and 8). To do this, he turns 

clockwise direction to an operated position after 
which he operates the exit button it XB (see 
Fig.2). 
The operation of the entrance button CNB 

closes an energizing circuit for the pre-selecting 
relay 5A2, from (--), through a circuit including 
lever contact 30 in an operated position, back 
contact 3 of relay fiXR, back contact 32 of 
relay 3Z, -wire 331, wire 332, back contact f62 of 
relay 4R, back contact 63 of relay 5R, Windings 
of relay 5AZ, to (-). 
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A circuit is closed for energizing the pre 

selecting relays 6Z from (--), through a circuit 
including lever contact 30 in an operated posi 
tion, back contact 3 of relay OS XR, back. Con 
tact 32 of relay 3Z, wire 33, wire 332, back con 
tact 64 of relay 4AN, back contact. 253 of relay 
4BN, back contact 65 of relay. ABZ., back contact 
66 of relay 5R, back contact 67 of relay 6R, 

windings of relay 62, to (-). 
As soon as the relay 6Z picks up, a circuit is 

completed for the exit relay XR, upon the 
actuation of the exit, button if XB, from the 
heel of contact 67, through front contact 68 of 
relay 62, windings of relay XR, back contact 
69 of exit button if XB, lever contact 0 of 

entrance button NB in a non-operated posi 
tion, to (-). Upon the picking up of the Con 
tacts of the relay f: XR, front contact 7 ap 
plies negative potential (-) to the right-hand 
terminal of relay XR, so that the exit button 
If XB may be immediately released. 
The picking up of the contacts of the relay 
XR closes an energizing circuit for the relay 

'6N from (--), through a circuit including front 
contact 72 of relay XR, front contact 73 of 
relay 6Z, upper winding of relay 6N, back contact 
- 4 of relay 6R, to (-). 

Relay 5BN is energized in multiple with the 
relay 6N from front contact 73, through upper 
winding of relay 5BN, back contact 5 of relay 
5R, to (-). 
A circuit is closed for energizing the relay 4R, 

from . (--), through a circuit including front con 
tact T 2 of relay XR, front contact 3 of re 
lay 6Z, back contact 76 of relay 5R, back con 
tact 77 of relay 4BZ, upper winding of relay 4R, 
back contact f8 of relay 4AN, back contact '79 
of relay 4BN, to (-). 
Upon the picking up of the relay 4R, a circuit 

is closed for energizing the relay 3R, from back 
contact 77, through front contact 89 of relay 
4R, wire 492, wire 491, back contact 50 of relay 
3Z, upper winding of relay 3R, back contact 5 
of relay 3N, to (-). 
This completes the operation of the self-se 

lecting network, and the track switches are con 
trolled as previously described. After all of the 
track SWitches included in the route have prop 
erly responded, the signal OG is energized by 
a circuit (see Figs. 6, 7 and 8) closed from C-H), 
through a circuit including front contact 8 of 
exit relay if XR, back contact 82 of relay 6, 
front contact f83 of relay 6NCR, front contact 
84 of relay 5NCR, back contact 85 of relay 
5L, back contact 86 of relay 4L, back contact 
187 of relay 4NCR, front contact 88 of relay 
ARCR, back contact 89 of relay 4NCR, back 
contact 9) of relay 4L, wire 897, wire 896, back 
contact 90 of relay 3L, back contact 9 of relay 
3NCR, front contact 19 of relay 3RCR, back 
contact 92 of relay OXR, lever contact 93 of 
entrance button NB in an operated position, 
Winding of relay G, to (-). 
The energization of this relay BG causes the 

signal Of to be cleared for the passage of traffic. 
The route from signal 9 to signal 6 is thus 
established and is subject to route locking and 
other conditions pointed out for a route in con 
nection with Figs. 1 and 4. 

It may be that the operator desires to con 
tinue the passage of a train from the signal 06 
(see Fig. 7) to the signal O9 (see Fig. 8) in 
which event he operates the entrance button 
06NB (see Fig. 3) in a clockwise direction to 
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an operated position and then actuates the exit 
button 09XB (see Fig. 4). 
This causes the energization of the preselect 

ing relay BZ. by a circuit closed from (--), 
through a circuit including lever contact f4 in 
an operated position, back contact 95 of relay 
06XR, back contact 96 of relay 7R, windings 

of relay 7BZ, to (-). 
As soon as the relay 7BZ, picks up, energy is 

passed on to energize the relay 9BZ from the 
heel of contact 96, through front contact 97 
of relay TBZ, wire 553, wire 554, back contact 55 
of relay 9R, windings of relay 9BZ, to (-). 
When the relay 9BZ picks up, energy is passed 

on to pick up the relay Z from back contact 
56 through front contact 37 of relay 9BZ, back 
contact 38 of relay OR, back contact 39 of 
relay R, windings of relay Z, to (-). 
When the relay Z. picks up, energy is passed 

On for the picking up of the exit relay 09XR, 
upon the actuation of the exit button fo9XB. 
This circuit is closed from the heel of contact 39 
through front contact 98, windings of relay 
| O9XR, back contact 99 of exit button 09XB, 
lever contact 200 of entrance button C9NB in 
a non-operated position, to (-). As soon as the 
exit relay picks up its contacts, its front contact 
2 applies negative potential (-) to the right 
hand terminal of the relay 99XR, so that the 
exit button 09XB may be immediately released. 
The picking up of the exit relay foXR, closes 

an energizing circuit for the relay N from 
(--), through a circuit including front contact 
22 of relay 09XR, front contact 23 of relay 
Z, upper winding of relay N, back contact 
46 of relay R, to (-). 
The relay OBN is picked up in multiple with 

the relay N from front contact 203 through 
upper winding of relay 9BN, back contact 46 
of relay 9R, to (-). 

Relay 9BN is energized by a circuit closed 
from (--), through a circuit including front con 
tact 22 of relay 109XR, front contact 203 of 
relay Z. back contact 24 of relay. OR, front, 
contact 25 of relay 9 B2, upper winding of relay 
9BN, back contact 47 of relay 9R, to (-). 
An energizing circuit is closed for the relay 

TBN from (--), through a circuit including front 
contact 22 of relay to 9XR, front contact. 23 of 
relay Z, back contact 204 of relay 9R, front 
contact 205 of relay 9BZ, wire 264, wire 2063, 
front contact 207 of relay BZ, upper winding of 
relay TBN, back contact 298 of relay 7R, to (-). 
The picking up of these switch control relays 

causes the aligning of the track switches to 
proper positions to establish the route in a man 
ner similar to that described for the establish 
ment of other routes. The signal relay 06G is 
energized by a circuit closed from (--), through 
a circuit including front contact 20 of relay 
(9XR (see Fig. 8), back contact 2 of relay 
L, front contact 22 of relay NCR, front 

contact 23 of relay ONCR, back contact 24 of 
relay OL, back contact 25 of relay 9L, front 
contact, 2 6 of relay 9NCR, wire 278, wire 27, 
back contact 28 of relay L. front contact. 29 
of relay TNCR, back contact 229 of relay 96XR, 
ever contact 22 of entrance button telb in 
an operated position, windings of relay 5G, to 
(-). The clearing of the signal C6 upon the 
energization of the relay 6G allows the passage 
of the train on through such route past the signal 
99 up to the next signal in advance for gov 

erning east-bound traffic or to some arbitrarily 
chosen point designating the end of such route. 
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As pointed out above, the relay 5AZ is picked 

up upon the operation of the entrance button 
ONB for the establishment of the route through 

the interlocked group of Figs. 1 and 2. This 
causes the application of energy through front 
contact 222 to the wire 2232 extending to certain 
of the preselecting relays Z in the succeeding 
interlocked groups, as will be pointed out in 
detail below under the consideration of the es 
tablishment of a through route by end-to-end 
operation. It is desired to point out, however, 
that the establishment of the route upon the 
actuation of the exit button IXB causes the 
deenergization of the relay 5AZ upon the pick 
ing up of the relay 4R by reason of open back 
contact 62, so that any energization of pre 
selecting relays in the next interlocked group ef 
fected by flow of current over the through route 
Connection or wire 223 will be cancelled and not 
interfere with the setting up of any desired route 
in Such next interlocked group. 

It Will be observed that there is a circuit from 
the wire 33 through back contact 64 of relay 
4AN, back contact 253 of relay 4BN, back con 
tact 65 of relay 4BZ, back contact, 246 of relay 
5BN, back contact 350 of relay 5AN, back con 
tact 222 of relay 5AZ, to wire 2232, but, although 
the relay. 5AZ is dropped away, this connection 
between the wires 332 and 2232 is not closed at 
this time because of the open back contact 246 
of relay 5BN which is energized for the estab 
lishment of the route above pointed out. This 
connection between the Wires 332 and 2232 is 
for the purpose of establishing the run-around 
routes as Will be later described in detail. It 
may be pointed out here that the purpose of this 
Operation described is to open the through con 
nection at the signal f f, so that any energiza 
tion of pre-selecting relays in the next interlocked 
group effected by the flow of current through 
route connecting wire 223 will be cancelled, and 
Cannot interfere With setting up any desired 
route in this interlocked group by the operation 
of appropriate entrance and exit buttons. 

It may also be pointed out in this connection 
that the Supply of energy to the left hand ter 
minal of the exit relay if XR is passed on through 
back contact 228 of relay i i XRoverthrough route 
connecting Wire 229 which causes the energization 
of certain of the preselecting relays 2, of the 
Succeeding interlocked groups, but upon the ac 
tuation of the exit button f : XB, the relay 

XR picks up and deenergizes all succeeding 
preSelecting relays, SO as not to interfere with 
the Setting up of routes in the succeeding inter 
locked groups. 
In order to return these routes to stop in the 

tWO interlocked groups, each route must be re 
turned to Stop by the operation of its respective 
entrance button to the normal non-operated po 
Sition causing the restoration of the system to 
normal conditions as shown. This restoration of 
the route to stop in each interlocked group is 
Wholly independent of the restoration of the 
other route so that either or both of these routes 
Inay be restored to stop as desired by the oper 
ator. 

End-to-end or through route operation.-Hav 
ing considered how a train may be passed through 
a plurality of interlocked groups by setting up 
routes in end-to-end relation by an entrance-exit 
control for the individual interiocked groups, con 
Sideration Will now be given to an important op 
eration of this invention, in which a through 
route over two or more adjoining interlocked 



groups, and comprising in effect routes through 
these interlocked groups in end-to-end relation, 
can be automatically established merely by the 
operation of the entrance and exit buttons for 
the extreme ends of this through route. 

For this through route operation the initiating 
circuit networks of adjoining interlocked groups 
at signal locations, which may become an inter 
mediate signal location in some desired through 
route, are interconnected by what may be termed 
through route connections, so that upon actu 
ation of an entrance button the pre-selection op 
eration characteristic of this invention is effective 
foir all interlocked groups with respect to all 
through routes originating at the corresponding 
entrance signal location. In other words, the 
operation of an entrance button conditions the 
route establishing means to provide any route 
through the same interlocked group and also 
through routes over one or more succeeding in 
terlocked groups, thereby preparing the system 
to act automatically to establish any one of these 
routes or through routes that the operator may 
happen to choose by operating a corresponding 
exit-button. 
To illustrate how the pre-selection operation 

is extended by through route connections to a 
plurality of interlocked groups, and referring to 
FigS. 1, 2, 3 and 4 arranged end-to-end, assume 
that the operator proposed to establish a through 
route from Signal lot to the signal 69 and actu 
ates the entrance button 1 ONB. 
The Operation of the entrance button NB 

energizes the relay 5AZ over a circuit above 
pointed out, which relay as soon as it picks up 
passes. Such energization on to the relay 82 by 
a circuit closed from the heel of contact 63 of 
relay 5R, front contact 222 of relay 5AZ, wire 
223, wire 2233, back contact 224 of relay 10XR, 
back contact 225 of relay IR back contact 226 
of relay 8R, windings of relay 82, to (-). 
AS Soon as the relay 82 picks up energy is 

passed on from the heel of contact 226, through 
front contact. 227 of relay 82, wire 333, wire 334, 
back contact. 34 of relay 9R, back contact 35 of 
relay, OR, Windings of relay (AZ, to (-). 

It may be pointed out here that this energi 
Zation of the relay fAZ and the closing of its 
contact 40 Supplies an operating potential to the 
exit relay (8XR, making it possible for the op 
erator to energize this relay if he wishes a 
through route to the signal 98. 
A circuit is also closed for the relay 67, from 

(--), through a circuit including lever contact 
3t in an operated position, back contact 3 of 
relay CXR, back contact 32 of relay 3Z, Wire 
33, wire 33, back contact 64 of relay 4AN, back 
contact 253 of relay 4BN, back contact 65 of 
relay 4B2, back contact 66 of relay 5R, back 
contact 6 of relay 6R, windings of relays 6Z, 
to (-). 
AS SOOn as the relay 62 picks up, energy is 

passed on fron the heel of contact 6 through 
front contact 68 of relay 6Z, back contact 228 
of relay fixtR., Wire 2292, Wire 2293, front con 
tact, 239 of relay 5ES, lever contact, 94 of en 
trance button 06NB in a non-operated position, 
back contact, f 95 of relay 06XR, back contact 
i86 of relay 7R, windings of relay 7BZ, to (-). 
AS SOOn as the relay BZ picks up, energy is 

passed from the heel of contact 96, through 
front contact 9 of relay 7BZ, wire 553, Wire 
55%, back contact 56 of relay 9R, windings of re 
lay 9BZ, to (-). 
As soon as the relay 9BZ picks up, energy is 
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passed on from back point of contact 56, through 
front contact 37 of relay 9BZ, back contact 38 
of relay (R, back contact 39 of relay if R, wind 
ings of relay Z, to (-). 
As soon as the relay if Z picks up and closes 

its front contact 98, an operating potential is 
Supplied to the exit relay 69XR, so that it may 
be energized when the exit button 09XB is Op 
erated by the Operator for the through route in 
question. 
In this way, certain pre-selecting relays are 

energized in both of the interlocked groups for 
all of the Switches or ends of crossovers trailed 
in the normal position in any route originating 
at the entrance signal location Of. Upon ref 
erence to the track diagram, Such- SWitches 
trailed in the normal position may be readily 
identified as the upper end of Crossover'5, Switch 
6, lower end of crossover 7, switch 8, lower end 
of crossover 9, upper end of crossover O and 
SWitCh. , and the circuits above traced show 
how the initiating circuit networks for the two 
adjoining interlocked groups with the through 
route connecting wires 223 and 229 provide for 
the energization of the preselecting relays 5AZ, 
S2, 7BZ, 87, 9:3Z, 0AZ and Z corresponding to 
these switches and ends of crossovers trailed 
nofrilal. 

It can be reacily Seen that there are a run 
ber of alternative paths for train nevement from 
the signal of past the intermediate signals fo 
or 96 to the signal 9, as well as optional routes 
in the interlocked group) of Figs, 3 and 4 between 
the location of signal fit and the signal 9 
afforded by the crossovers T and 9. In short, the 
track layout illustrated provides a plurality of 
alternative through routes between the signals 

and 9, such as over crossovers 4, 7 and 9, 
respectively, in the feverse position; and gener 
ally Speaking, conventional track layouts afford 
ing through routes 6ver a plurality 6f interlocked 
groups usually have a plurality of alternative or 
optional through routes between the same com 
iOn entrance and exit Signal locations. 

It is evident that only one of these various 
possible through routes should be established 
upon actuation of the buttons to designate the 
common entrance and exit ends of these routes; 
and an important feature of this invention is 
that such optional through routes are automati 
cally selected one at a time in a predetermined 
order or preference, and dependent upon con 
flict of the respective alternative through routes 
with established through routes. 
In explaining how this result is accomplished, 

it may be considered that the preselection oper 
ation performed by the energization of initiating 
circuit paths upon actuation of an entrance but 
ton is effective for the adjoining interlocked 
groups, on account of the through route connec 
tions afforded by wires 223 and 229, with respect 
to the complete track layout of these adjoining 
interlocked groups, in the same way, as if there 
Were no intermediate signal locations, and the 
tWO interlocked groups in effect are one inter 
locked group. As previously explained with re 
Spect to One interlocked group, there is an auto 
natic Selection of the optional routes afforded 
by that group; and when the same principles and 
mode of Operation are applied to a plurality of . 
adjoining interlocked groups, there is ansauto 
matic Selection between the alternative routes in 
the same Way, leaving only one through route es 
tablishable by the operation of the completion 



2,265,240 
circuit network between entrance and exit signal 
locations of different interlocked groups. 
Considering the through route from the signal 

9 to signal 9 under consideration from this 
standpoint, the particular pre-selecting relays 
energized as above explained cause the comple 
tion circuit networks of the adjoining interlocked 
groups to act to build up one predetermined route 
between these signal locations. In other words, 
upon operation of the exit button 9XB, the 
completion circuit network for the remote inter 
locked group acts in accordance with the pre-se 
lection to provide a route to a particular one of 
the intermediate signal locations, and then the 
completion circuit network of the near inter 
locked group acts to provide a particular route 
between that particular entrance signal location 
and the entrance signal of ; and during this 
completion operation, the energization of switch 
control relays opens contacts in the initiating cir 
cuit paths then energized at the points of con 
flict between these particular routes established 
in the interlocked groups and all other routes 
through these interlocked groups originating at 
the same entrance signal f, in a manner previ 
ously discussed. 

Considering now the completion operation for 
the particular route from signal to signal 
69 in question, when the relay iC9XR picks up, 

it closes its front contact 25 to apply negative 
potential (-) to the right hand terminal of its 
Windings so that the exit button 9XB may be 
immediately released. 
The picking up of relay 69XR closes a circuit 

for energizing the relay N through its upper : 
winding as above pointed out. The relay OBN 
also receives energy in multiple With the energi 
zation of the relay N, as above pointed out. 
Energy is passed on through the back contact 
24 of relay R and front contact 25 to ener 
gize the relay 9BN, as above pointed out in con 
nection with the establishment of the route from 
signal 66 to signal 99. Energy then passes 
from front contact 205 over wire 2064, wire 2063 
and front contact 207 of relay 7BZ, to energize 
the relay iBN, as above pointed out. 
Energy also passes from front contact 207 

through Windings of relay 6NXlf f, lever con 
tact 23 of entrance button f6NB in a non-op 
erated position, front contact 232 of relay 5ES, 
wire 2333, wire 2332, back contact 7 of relay 
| XR, to (-). The energy which flows in this 
circuit causes the relay 06NX i? to be picked 
up closing its front contact 234 to apply negative 
potential (-) to the right hand terminal of its 
windings through lever contact 23. 
The picking up of the relay 06NX causes 

the automatic picking up of the exit relay if XR 
without the operation of exit button if XB by 
applying negative potential from (-), through 
front contact 35A, front contact 235 of relay 5ES, 
wire 2373, wire 237, to the right hand terminal 
of the windings of the exit relay XR. Posi 
tive potential (--) is applied to the left hand ter 
minals of this relay (XR over the self-select 
ing network with the relay 62 picked up, as above 
pointed out so that the relay XR picks up and 
closes its front contact to directly apply neg 
ative potential (-) to its left hand terminal. In 
other words, the picking up of the relay fo6NX 
in effect takes the place of the actuation of the 
exit, button XB and the closure of back Con 
tact 69 acts to pick up the exit relay f : XR. 

It may be noted here that the relay 06NX 
is energized for through route operation only, and 
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cannot pick up when the entrance button O6NB 
is operated to open its contact 23, otherwise the 
energization of relay 06NX would close its 
contact 35 and connect the exit relay f XR of 
the adjoining interlocked group to (-) inde 
pendently of the exit button XB and interfere 
with operation of the route establishing means 
of this adjoining interlocked group. 
Concerning this relay (GNXi , it may be 

pointed out here that, in connection with the op 
eration of establishing through routes over suc 
cessive interlocked groups a relay conveniently 
termed a through route relay, is provided for each 
signal location which may become an intermedi 
ate signal location in some through route. The 
purpose of this through route relay is to close 
contacts which perform the same functions in the 
Control of the circuit networks as if the corre 
Sponding entrance and exit buttons had been ac 
tuated. The relay 06NX of Fig. 3 is such 
a through route relay for the signal locations (6 
and , the designation 06NX f being given 
because this relay performs the function of an 
entrance button for signal location 06 and an 
exit button for signal location , the contacts 
35 and 248, respectively, of this relay performing 
the Same functions as the closure of the contact 
69 of the exit button XB and contact 34 of 

entrance button 86NB. 
The picking up of the exit relay if XR closes 

front contact 72 and thereby energizes the re 
lays 6N, 5BN, 4R, 3R and 3N as above pointed 
out in connection with the establishment of the 
route from the signal to the signal 05 for 
the individual group. 
The relays WZ for the respective track switches 

respond to their respective switch control relays 
N and R as pointed out in connection with Fig. 5. 
After the response of the track switches to their 
respective controls, the correspondence relays 
NCR and RCR assume proper positions in which 
the lock relays I, for the track switches included 
in the route are dropped, so that the signal cir 
cuits for the signals f and G6 for their re 
Spective interlocked groups are energized. 
The relay OG is energized by the same cir 

cuit as previously pointed out in connection with 
the establishment of the route between signal Of 
and 06 by employing the entrance button OfNB 
and the exit button f f XB, so that this circuit 
will not be traced in detail. The circuit for the 
signal relay fo6C is closed in a similar manner 
as pointed out in connection with the establish 
ment of the route for that group by the use of 
entrance button 06NB and the exit button 
09XB with the exception that the entrance but 

ton C6NB has not been operated to close the con 
tact 22 (see Fig. 7), but the relay 06NX has 
been picked up, as above described, closing its 
front contact 247 and shunting the contact 22 
So that the circuit for the relay 06G is com 
pleted. The picking up of the relays OG and 
06C causes the clearing of their respective sig 

nals as above described. 
The picking up of the exit relay fXR closes 

front contact 2 and thereby energizes the relays 
6N, 5BN, 4R, 3N and 2AN as above pointed out 
in connection with the establishment of the route 
from the signal to the signal f (6 for the in 
dividual group. - 
The relaySWZ for the respective track switches 

respond to their respective switch control relays 
N and R as pointed out in connection with Fig. 5. 
After the response of the track switches to their 
respective controls, the correspondence relays 



NCR and RCR assume proper positions dropping 
the lock relays L, for each of the track switches 
included in the route so that the signal circuits 
for the signals C and 10s for their respective 
interlocked groups are energized. 
The relay to G is energized by the same circuit 

as previously pointed out in connection with the 
establishment of the route between signal fief 
and 06 by employing the entrance button NB 
and the exit button XB, so that this circuit 
will not be traced in detail. The circuit for the 
signal relay OGG is closed in a similar manner as 
pointed out in connection with the establishment 
of the route for that group by the use of entrance 
button 06NB and the exit button (9XB with 
the exception that the entrance button f6NB 
has not been operated to close the contact 22 
(see Fig. 7), but the relay 06NXi has been 
picked up, as above described, closing its front 
contact 24 and shunting the contact 22 so that 
the circuit for the relay 96G is completed. The 
picking up of the relays 0 G and (6G causes 
the clearing of their respective signals as above 
described. 
Restoration to normal of a through route. It 2. 

may happen that a through route is set up, pre 
maturely or by mistake, and the operator may 
Wish to restore all or. Some part of this through 
route to normal before a train enters, 
The restoration of this through route between : 

the signals ) and 0.9 may be accomplished 
either individually or collectively. In other 
words, this through route may be restored to stop 
by the restoration of the entrance button 49 NB 
to its non-operated position causing the complete 
through route to be restored to stop conditions, 
or this through routenay be taken apart, so to 
speak, by Operating the entrance button GSNB 
(see Fig. 3) to an operated position thereby caus 
ing the routes for the individual interlocked 
groups to be wholly dependent upon their respec 
tive entrance buttons. 
The restoration of the thorugh route by the re 

turning of the entrance button NB: to its non 
operating position will first be considered. The 4 
relay if XR was picked up automatically by the 
closure of contact 35? of the relay 106NXf , and 
upon the picking up of the relay f f(XR closes 
its contact to complete its stick-circuit which 
is dependent upon the entrance button SNB : 
by reason of its stick circuit characteristics as 
pointed out with the individual interlocked group 
control, when the pick-up circuit is opened. The 
pick up circuit provided through front contact 
35 of relay 06NX is opened at front contact 
236 of relay 5ES when this relay f 5ES drops 
away, as pointed out above, which occurs when a 
route is cleared over the track section with which 
such relay is associated and remains dropped 
a Way, until such route is restored to stop and its 
track section is unoccupied. In other words, as 
soon as the signal clears, the relay XR is 
rendered dependent upon its stick circuit char 
acteristics. 
The picking up of the exit relay if XR opens 

the pickup circuit for the relay 7BZ at back con 
tact. 228, but inasmuch as the relay 06NX is 
picked up. When the relay XR picks up, an 
auxiliary energizing circuit for the relay BZ is 
closed from (--), through a circuit including 
front contact. 248 (see Fig. 3) of relay 06NX, I, 
wire 2493, wire 2492, front contact. 228 of relay 
(XR, wire 2292, wire 2298, front contact 239 of 
relay 5ES, lever contact 94 of entrance, button 
f06NB in a non-operated position, back contact 
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95 of relay iOXR, back contact 96, of relay 7R, 
Windings of relay. BZ, to (-). This shift of the 
energy for the relay BZ causes the relay BZ to 
be temporarily dependent upon the continued 
closure of front contact 228 of relay XR. As 
Soon as the signal 10 clears and causes the drop 
ping away of the relay 5ES, its back contact 239 
is closed so that energy is supplied from (--) 
through front contact. 248 and back contact 230 
for the relay 7BZ instead of through the front 
contact 228 of the relay if XR. 
Thus, when the operator restores the entrance 

button (NB, it removes energy, from the relay 
dXR, and causes the signal ii to restore to 

stop which in turn causes the relay 5ES to be 
picked up, providing the associated track Sec 
tion 5T is unoccupied, so that the energization 
of the relay 7BZ is again made dependent upon 
the relay XR. Although back contact, 228 is 
now closed, relay fXR is not receiving energy, 
so that the relay BZ is deenergized as well as the 
Succeeding preselecting relayS.Z. and the exit re 
lay 09XR. This, of course, causes the signal 106 
to be restored to stop because the circuit for the 
relay be 6G requires that the exit relay fo9XR 
be picked up as well as the relay 166NXlf which 
is dependent upon the relay, 33XR in this par 
ticular route set up. 

It might happen that the operator Would de 
sire to maintain the signal cleared to allow 
a train to pass up to the signal 93 but cause 
said signal 6 to be restored to stop although it 
had previously been cleared by the setting up of 
the through route. As previously mentioned, a 
through route may be taken apart so to speak, 
and have any particular element included within 
it restored to stop conditions. 
For example, assuming the through route is 

set up as above described with the signals of 
and 96 cleared, the signal $86 may be restored 
to stop by first actuating the entrance button 
106 NB to an operated position and then restor 
ing it to its non-operated position. Such opera 
tion of the entrance button 96NB opens the con 
tact 23 deemergizing the relay 88NXff f which 
in turn deenergizes relay 7BZ at open front con 
tact. 248, but energy is supplied to the relay 7BZ, 
by reason of the closure of contact 94 in an 
operated position. In other words, the operation 
of the entrance button f66NB to an operated po 
sition causes that part or element of the through 
route in its associated interlocked group to be 
made wholly dependent upon the entrance but 
ton 06NB, but maintains the signal i86 cleared. 
The energy received for the relay 96NX1. be 
fore movement of SNB flowed through front 
contact. 234, because back contact fill is open 
with the relay f : XR picked up. In other words, 
the dropping away of the relay 166NXilf, opens 
its stick circuit and prevents such relay from 
again picking up When the entrance button 
106NB is restored to a non-operated position. 
The return of entralace, button, Otin B to a stop 
or non-operated position deemergizes the relay 
iBZ by the opening of contact 34 from an oper 
ated position, as such contact does not supply 
energy to relay 7BZ when in a non-operated po 
sition with the relay. GSNXf dropped away, 
Such deenergization of the relay EBZ causes the 
signal 26 to be restored to stop by reason of the 
deenergization of the exit relay 33XR, although 
signal to remains cleared dependent upon the 
entrance button -0. NB. 

Train movement over: a through route. As a 
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suming a through route established from signal 
Of to signal 9 as just described, when a train 

passes the signal 0- and enters this through 
route, the operator will restore the entrance but 
ton CNB to the normal position, unless he 
wishes the route to be maintained for Some foll 
lowing train. This restores to normal ... the 
initiating and completion circuits for the rear 
interlocked group, and causes the signal Of to 
assume its stop condition; but due to the pres 
ence of the train, the relay. 5ES is maintained 
deenergized in a manner characteristic of this 
form of directional stick relay, and as explained 
more in detail in the specification of Patent No. 
477,671 previously mentioned. 

Accordingly, the restoration of the entrance 
button NB causes the exit relay, XR, to 
drop, but the back contact 230 of the relay 5ES 
is closed, and with the relay 96NXIII ener 
gized and its contact. 248 closed, Said relay 
GNX is maintained energized to cauSe cloS 

ing of its contact 247 in Fig. 7 to energize re 
lay 6G and keep the signal 66 in the clear 
condition. When the train entirely passes the 
signal 6 and the relay SES picks up, the cir 
cuit for energizing the preselecting relay 7BZ, 
and also the through route relay C6N2Kill is 
shifted to the back contact 228 of the exit relay 

XR, which is now dropped away because the 
entrance button CNB has been restored. Con 
sequently, the relay O6NX 0 is deemergized and 
the signal 6 automatically caused to aSSume its 
stop condition after the train has passed it. In 
short, when a train enters an established through 
route, the operator restores the entrance button 
to normal to put to stop the entrance signal, but 
the intermediate signal or signals in this through 
route are automatically put to stop as the train 
passes this signal or Signals. 

It was mentioned above, that, When a through 
route is established as described, the presence 
of a train between the signal and 6 main 
tains the relay 5ES deemergized so that the sig 
nal 6 is maintained cleared until the train 
passes such signal although the entrance button 
Oi NB is restored to a non-operated position. 

This would appear to cause the signal 6 to be 
automatically held in a cleared condition, but 
such signal 6 is under manual Control even 
with such conditions and may be restored to stop 
in the same manner as described above in con 
nection with the operation of the entrance but 
ton S&NB to an operated position and then re 
stored to its stop or non-operated position. In 
other words, such operation of the entrance but 
ton 06NB to an operated position causes the 
dropping of the relay 06NX even under such 
circumstances as it is dependent for its energy 
upon a stick circuit including back contact 23) 
of relay SES, so that the restoration of the but 
ton f6NB to a non-operated position resultS in 
the relay 6NX remaining deemergized and 
causes the relay 96G to be deemergized in turn 
effecting the stop indication of the signal (6. 
The present invention contemplates that a 

large number of interlocked groups may be as 
sociated with each other so that a through route 
may be set up through several interlocked groups, 
say five or six, for example. The present dis 
closure, for the sake of simplicity, shows only 
two such interlocked groups placed end-to-end. 
In the event that a large number of inter 

locked groups are placed end-to-end, a through 
route is cleared through such groups by the end 
to-end feature of operation above typically de 
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scribed, and may be taken apart, so to speak, 
element by element. For example, the operation 
of the entrance button to the third interlocked 
group. to an Operated position and then the re 
Stored to its non-operated position will cause 
the signal governing traffic for the through route 
at the entrance to that particular interlocked 
group, as Well as the signals at the entrance to 
each of the successive interlocked groups to be 
restored to stop, although the Signals at the en 
trance to the first interlocked group and at the 
entrance to the Second interlocked group are 
maintained clear dependent upon the entrance 
button for the entrance to the first interlocked 
grOUp. 

If it. Were desired to place only the signal 
governing the third interlocked group at stop, all 
that would be necessary to cause Such Operation 
would be to actuate the entrance button for the 
signal at the entrance...to the fourth interlocked 
group to an operated position before actuating 
the entrance...button for the - third interlocked 
group to an operated position and then restoring 
it to a non-operated position. 
In summary, the present invention conten 

plates that the principles of the chosen embodi 
ment may be so applied to a complex and ex 
panded track layout that the end-to-end feature 
of operation of the present invention provides 
great facility in the setting up of through routes 
without in any way interfering with the individ 
ual control of each of the elements of Such 
through routes. 

Selection between optional through routes.- 
As previously noted, there are several alternative 
through routes from the signal of to the signal 
f9, and the predetermined one established in 
the manner previously described is only One of 
the possible through routes. This predeter 
mined through route established under ordinary 
conditions is a Superior or preferred route; and 
the system of this invention is arranged so that 
other ones of the optional through routes will 
be established, as may be required on account of 
confict with established routes, or by operation 
of auxiliary Switch levers. If a Superior route 
should be in conflict with another route already 
established, the second of the optional routes is 
then set up; and similarly, if Such Second route 
should be in conflict with a route already es 
tablished, the third optional route is automati 
cally set up. This is accomplished irrespective of 
whether the optional routes are Within a single 
interlocked group or whether Such optional 
routes are provided by several interlocked groups 
associated with each other to give through route 
end-to-end operation. 

For example, let us assume that a route is set 
up between the signals 3 and 6 to allow a first 
train to progress up to signal 6 contempora 
neously with the passage of a second train from 
the signal up to the signal 09. This causes 
the through route from signal to signal G9 
to be made up of the track switches TSA and 
7TSB in reverse positions, which is an inferior 
route compared to the through route with track 
switches 4TSA and 4TSB in reverse positions. 

It should also be understood that Selection 
from among a plurality of optional through 
routes may be accomplished manually by the 
operation of the auxiliary Switch control levers 
as pointed out in connection with the optional 
route selection for a single interlocked group. 
It is believed unnecessary to go into detail as to 
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how this may be done inasmuch as the operation 
is the same as for a single interlocked group. 
With the route between the signal 03 and OS 

set up, the relays 2BZ, 2BN, 4BZ, ABN, 5BN, 62. 
and 6N are all picked up. 
Now to consider the operations of the preser 

lecting: relays. Z. effected by the agitation of the 
entrance button OlNB: The relay: 5AZ, is eners 
gized by a circuit above pointed out after which 
energy is passed on through front contact .222 
over wires. 2232 and 2233 to the relay, 87. 
The relay. 62 can not receive energy from the 

wire 332 because of the open back contact. 253 
of relay BN, but does receive energy fro 
through a circuit including lever contact. 52.. O 
entrance button, C3NB in operated position, back 
contact 53 of relay. 03XR, bagk contact 54, of 
relay 2R, front contact 56 of relay 2B2, wire 
55, Wire 55, back contact. 254 of relay 4R, front 
contact. 65 of relay 4BZ, back: contact. 66 of 
relay: 5R, back contact. 6 of relay: 6R, wind 
ings 62 to (-), But the front contact. 68 ca. 
not pass energy on to the relay: BZ because of 
the open back contact, 228, of relay. XR. 

However, the relay.9BZ. regeives, energy which 
is passed on by the relay. 5AZ from the heel of 
contact 63 of relay 5R, front contact 222 of 
relay 5AZ, wire. 2232, wire, 223, back contact 224 
of relay (XR, back contact. 255 of relay. TAN, 
back contact 256 of relay. TBN. back contact 97 
of relay 7BZ, wire 553, wires 55, back contact. 55 
of relay. 9R, windings of relay. 932, to (-). 
The picking up of relay 9BZ passes energy on 

from the back point of contact. 56through front 
contact. 37 of relay.9BZ, back contact. 38; of rest 
lay (R., back contact 39 of relay: ; R. Wiradjag. Qif 
relay 2, to (-). 
The picking up of the relay. 2 passes energy 

on from the heel of contact. 39, through front 
contact. 98 of relay Z. to relay '09XR, so that 
upon the actuation of the exit, button -09XB 
closing back contact. 99, the circuit is completed 
through contact. 20 of entrance button, O9NB 
in a non-operated position, to (-). The pick 
ing up of the relay 99XR, closes front contact 

hand terminal of the relay 
be stuck up, dependent up 
-NB, as above described 

m losure- of contact -- - - 

e relayLN inasmuch as the relay. Z. 
is, picked up, as above. described. The relay 
SBN, is energized in multiple, with the relay (N 

as above described. Inasmuch as the relay 9BZ 
is picked up, the relay 9BN is energized by a cir- a 
cuit also pointed out above. Energy is passed on 
by the relay 9BZ through its front contact 205, 
over . wire 2864, wire. 2063, back contact. 207 of 
relay BZ, upper winding of relay 7R, back con 
tact. 257 of relay 7AN, back contact 258 of relay 
BN, to (-). 
It may be well to point out the system used 

in designating the relays, such as relay fo6N2Kff?. 
The G6N means that when this relay is picked 
up, it accomplishes a similar purpose as the 
actuation of the entrance button 06NB insofar 
as the clearing of the signal is concerned, as 
shown in the control of the relay. 106G, for ex 
ample, in Fig. 7; while the Xf it means that this 
relay when picked up causes the energization of 
the exit relay. EXR in place of the usually re 
quired actuation of the exit button. XB, 

In view of the fact that there is no. Signal 
shown in the chosen track layout...for goverraing 
traffic in an east bound direction past the signal 

2 of relay. 109XR enri 
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location of signal le; there is no entrance and 
exit...buttons, required for sugh locatign. For this 
reason, it is...unnecessary: to provide a special re 
lay; such as through route relay 06NXi, to 
effect an automatic entrance-exit control for Such 
signal location. However, the exit condition is 
passed on to the interlocked group of Figs: 1. and 
2 by a direct wire circuit; 

More:specifigally, energy, is: passed on from the 
back point of contact. 2 of relay. BZ, front 
contact:259 of relay, 7R, wire 2603; wire 260, front 
contact 28 of relay 5AZ, upper, winding of relay 
5AN, bagk contact. 75 of relay-5R, to... (-). The 
relay 4AN. receives energy-in multiple with relay 
5AN from front conta, of relay 5AZ, through 
the upper winding: of relay 4AN, back contact 
252 of relay 4R, to (-). 
Energy is passed on from front contact. 26 of 

relay. AZ, through back contact 80 of relay 
4R, wire. 492, wire. 49, back contact 50 of relay 
32, upper Winding, of relay: 3R, back contact 5 
of relay3N, to (-). 
The energization of the switch control relays 

Nand; R for the several track switches causes the 
5 operation of the track switches as required to set 
up the route from the signal to the signal 
09, over the croSSoyer including track switches 
ITSA and TSB, in reverse positions. When the 
track SWitches are all in proper, positions as re 
peated by the correspondence relays. RCR and 
NCR for the Several track Switches, the respect 
tive lock relays I, are also deemergized, closing 
the Signal clearing circuit for the signal le. 

In this particular Qute, under consideration, 
it is noted that there is no east bound signal at 
the West bound signal. , ; and, for this.reason it 
is necessary to provide a signal circuit repeating 
relay SCR in order to repeat the energy. Sup 
plied to the signal circuit at the exit end of the 
route, past the West.bgrid signal 0. 

More. Specifically, relay. OSCR has a circuit 
closed from () (see: Figs. 8 and 7), through a 
circuit including front contact 20 of relay 
99XR, back contact. 2 of relay, L, front 

contagt 22 of relay. NCR, front contact 23 
of relay. ONCR, back contact, 24 of relay GL, 
back contact. 25, of relay 9, front contact 26 
of relay 9NCR, wire. 2 18, wire 217, back con 

s 

t 

O 

5 

tact. 28 of relay. I, back contact 29 of relay 
INGR, front contact. 263 of relay TRCR, back 
cpntact. 264 of relay. INCR, back contact 265 of 
relay II, back contact. 255 of relay. CXR, wind 
ings, of relay liSCR, to (-). 

As. Soon as the relay f (SCR, picks up, the re 
lay 0-G receives energy from (--), through a 
circuit, including front contact. 267 of relay 
l:49SCR, back contact 268 of relay. 5L, front con 
tact. 269. of relay 5NCR, front contact. 89 of re 
lay 4NCR, back contact. 99 of relay 4L, wire 

contact. 9 of relay 3NGR, front contact 9 of 
relay 3RCR, back contact f 92 of relay O-XR, 
lever contact 93 of entrance button ( 0 (NB: in 
an operated position, windings of CG, to (-). 

. The picking up of the relay 0 G. causes the 
Signal 0 to be cleared allowing the passage 
of traffic. Over this: through route from signal 
0 to signal G9. 
This through route can be put, to stop by the 

returning of the entrance button OfNB: to its 
non-operated position. It is noted that this par 
ticular through route can not be taken apart, so 
to Speak, by reason of the fact that there is no 
intermediate:eastbound signal at the Westbound 
signal, or at any other. intermediate point, 
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It is also to be understood that the usual route 
locking, features apply to this, through route as 
pointed out in connection with the other routes 
described. 

If the Operator had desired to cause the above 
through route to include the track Switch. 9TSA 
and 9TSB in reverse positions instead of the 
track switches TTSA and TTSB all that would 
be necessary to accomplish this result. Would be 
to operate the auxiliary switch machine control 
lever TSMIL (not shown) to a normal controlling 
position which would pick up the relays. TAN 
and TBN. The opening of back contacts 255 and 
256 of relays A.N. and TBN respectively would 
prevent the energization of the relay 9BZ so that 
upon the actuation of the exit button 09XB, 
the energization of the selecting circuits for the 
relays N and R, would include, by reason of the 
denergized condition of relay 9BZ, back contact 
205 for energizing the relay 9R, to cause the re 
Verse operation of the track switches 9TSA and 
9TSB. This is believed sufficient description to 
point out how the most inferior through route 
among the optional routes can be selected. If 
the track layout were such that a route could be 
in conflict with the through route including track 
switches TTSA and TTSB in reverse positions, 
but not in conflict with the track switches 9TSA 
and 9TSB in reverse positions, then the feature 
of automatic selection would be present to give 
the most inferior optional route. 
Through routes involving run-around move 

ments.-We have considered optional through 
routes between two points as including one of 
several ways of getting from an entrance point 
On one track to an exit point on andther track 
past one or more intermediate signal locations, 
but the present invention also provides that run 
around routes may be automatically set up by the 40 
end-to-end operation. In other words, it may be 
desired to set up a through route which has a 
main track extending between the entrance and 
exit points for such route, but because of an ob-, 
struction or other routes conflicting with such 
main route it becomes necessary to run. around 
the points of conflict in order to pass from the 
entrance point to the exit point. 
The end-to-end operation provided by the 

present invention readily adapts itself to provide. 
such automatic, run-around movements in the 
event of conflicting routes. For example, let us 
assume that the operator desires to have a train 
pass from the signal 09 to the signal 103 at a. 
time. when a route is established between the sig 
nals 98 and 95 and another route is estab 
lished between the signals 84 and if... In order. 
to consider how the through run-around route 
is automatically, set up, it will first be necessary. 
to point out the setting up of the routes individ 
ual to the two interlocked groups. 
The operator first moves the entrance...button 

i08NB. to an. operated position in a counter 
clockwise direction. This energizes the relay 
9AZ by a circuit closed from (--), through a cir 
cuit, including lever contact 276 of entrance but 
ton, .08NB in an operated position, back contact 
27 of relay 98XR, back contact. 272 of relay 
(OR, back contact 273. of relay, 9R, windings of 
relay 9AZ, to (-). Front contact 26 of relay 
9AZ, passes energy on to the relay TAZ, but this 
Will not be pointed: Out in detail as the picking 
up of the relay 8R, following the actuation of 
the exit button, 95XB-causes the opening of such 
circuit at back contact, 274 of relay a R. 
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: The actuation of the exit, button 05XB ef 
fects for the energization of the relay (5XR by 
a circuit closed from (--), through a circuit in 
cluding lever contact 27 of entrance button 
08NB in an operated position, back contact 27 

of relay G8XR, back contact 22 of relay OR, 
back contact 273 of relay 9R, front contact 26 
of relay 9AZ, wire 274, wire 273, back contact 
275 of relay 8N, windings of relay (5XR, back 
contact 276 of exit button 85XB, lever contact 
277 of entrance button O5NB in a non-operated 
position, to (-). As soon as the relay 05XR, 
picks up, it closes front contact 280 to apply 
negative potential (-) to the left hand terminal 
of the relay 95XR, so that the exit button C5xB 
may be immediately released. 
The picking up of the relay. 5XR applies en 

ergy to the relay 3R, by a circuit closed from 
(--) through a circuit including front contact 
28, of relay. G5XR, lower winding of relay 8R, 
back contact 282 of relay 8N, to (--). 
The picking up of the relay 8R, applies energy 

to the relay 9AN by a circuit closed from (--) 
through a circuit including front. contact 28 of 
relay. 05XR, front contact. 283 of relay 8R, Wire 
543, wire 544, front contact 55 of relay 9AZ, 
lower winding of relay 9AN, back contact 47 of 
relay 9R, to (-). 
The relay CAN is energized in multiple with 

the relay 9AN from the front contact, i55 through 
the lower winding of relay (AN, back contact 46 
of relay OR, to (-). 
The track. Switches respond to their respective 

control relays N and R, and the lock relays I, 
drop away when correspondence conditions are 
indicated so that the signal 08 is cleared by the 
picking up of the relay 08G which is energized 
by a circuit closed from (--), through a circuit 
including front contact 284 of relay to 5XR (see 
Fig. 7), front contact 285 of relay 8RCR, back 
contact 286 of relay 8NCR, back contact 287 of 
relay 8L, wire 897, wire 898, back contact 83 of 
relay 9L, front contact 87 of relay 9NCR, front 
contact 86 of relay f6NCR, back contact 85 of 
relay OL, back contact 84 of relay f68XR, lever 
contact 288 of entrance button B8NB in an 
operated position, windings of relay G8G, to 
(-). The picking up of the relay 8G causes 
the signal 08 to clear. 
The operator now moves the entrance button 

f04NB to an operated position after which he 
actuates the exit button XB. The actuation 
of the entrance button i94NB prepares a circuit, 
so that upon the actuation of the exit button 
fifXB, the relay XR is energized by a circuit 
closed from (--), through a circuit including 
lever contact 23 in an operated position, back 
contact 29? of relay 04XR, wire 292, wire 2922, 
back contact. 293 of relay 6N, back contact 68 of 
relay. 62, windings of relay XR, back contact 
69 of exit button XB, lever contact 70 of 
entrance button NB. in a non-operated posi 
tion, to (-). As soon as the relay XR picks 
up, it closes front contact 7 to apply negative 
potential (-) to the right hand terminal of the 
relay f XR, so that the exit button f XB may 
be immediately released. 
The picking up of the relay XR closes a 

circuit for energizing the relay 6R, from (--), 
through a circuit including front contact. 2 of 
relay. IXR, back contact 73 of relay 62, upper 
winding of relay 6R, back contact 294 of relay 
6N, to (-). 

4. 

After the proper operation of the track switch 
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6TS, the relay O4G is energized by a circuit closed 
from (-), through a circuit including front 
contact f8 of relay XR (see Fig. 7), back 
contact 82 of relay 6L, back contact 83 of relay 
6NCR, front contact 295 of relay 6RCR, wire 
2967, wire 2966, back contact. 297 of relay 04XR, 
lever contact 298 of entrance button ANB in an 
Operated position, windings of relay 04G, to (-). 
The picking up of the relay 04G causes the 
Signal 4 to clear. 
With these two routes individual to their re 

spective interlocked groups set up, we will now 
consider that the operator actuates the entrance 
button 09NB followed by the actuation of the 
exit button 03XB for the establishment of a 
through route. 
The closure of contact f2O of entrance button 
09NB energizes the relay OBZ, over a circuit 

previously pointed out. The picking up of the 
relay OBZ does not pass energy to the relay AZ 
by reason of the open back contact 25f of relay 
9AN which is energized for the route between 
Signals 05 and 08. 

However, energy is passed on for the energiza 
tion of the relay 4AZ by a circuit closed from 
(--), through a circuit including lever contact 
20 of entrance button O9NB in an operated 

position, back contact 2 of relay C9XR, back 
contact f22 of relay R., back contact 23 of re 
lay foR, front contact 24 of relay BZ, back 
contact 34 of relay 9R, wire 354, wire 353, back 
contact 300 of relay TBN, back contact 30 of re 
lay AN, back contact 302 of relay TAZ, back con 
tact 303 of relay OXR, wire 3043, wire 3042, 
front contact 305 of relay 6WS, lever contact 
306 of entrance button ONB in a non-operated 
position, back contact 307 of relay 5R, back con 
tact 308 of relay 4R, windings of relay 4AZ, to 
(-). But it will be noted here, that the relay 
4AZ is dropped away as soon as the through run 
around route is established by reason of the 
picking up of the relay 5R, which opens back 
contact 307 included in the pick up circuit for 
relay 4AZ, as will be presently pointed out. 

If the route between signals 04 and were 
not established, energy would also be passed on 
for the relay 5BZ by a circuit closed from (--), 
through a circuit including lever contact 20 of 
entrance button 09NB in an operated position, 
back contact 2 of relay 09XR, back contact 
22 of relay. R, back contact 23 of relay for, 
front contact 24 of relay OBZ, back contact 34 
of relay 9R, wire 354, wire 353, back contact 
30 of relay TR, back contact 3 of relay 06XR, 
front contact 32 of relay TWS, wire 3 (33, wire 
33, lever contact 3f4 of entrance button NB 
in a non-operated position, back contact 35 of 
relay XR, back contact 36 of relay 6R, back 
contact 3? 7 of relay 5R, windings of relay 5BZ, 
to (-). However, it is noted that the relay 6R 
is picked up opening back contact 36, and the 
relay if XR is also picked up opening back con 
tact 35, so that the relay 5BZ can not be ener 
gized. This condition of relay 5BZ has been 
pointed out in detail because it is the relay which 
determines the run-around through route. 
The actuation of the exit button 3XB now 

completes a circuit for the relay C3XR from 
(--), through a circuit including lever contact 
f 20 of entrance button OSNB, in an operated po 
sition, back contact 2 of relay 9XR, back con 
tact 22 of relay R, back contact 23 of relay 
BR, front contact 24 of relay f OBZ, back con 

tact f34 of relay 9R, wire (354, wire 353, back 
contact. 300 of relay TBN, back contact 30 f of 
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relay 7AN, back contact 302 of TAZ, back contact 
303 of relay OXR, wire 3043, wire 3042, front 
contact 305 of relay SWS, lever contact 306 of 
entrance button ONB in a non-operated posi 
tion, back contact 320 of relay 5AN, back contact 
32 of relay 5BN, back contact 322 of relay 5BZ, 
back contact 323 of relay 4R, wire 352, wire 351, 
back contact 36 of relay 2R, windings of relay 
03XR, back contact 37 of exit button 93XB, 

lever contact 38 of entrance button 03NB in 
a non-operated position, to (-). As soon as the 
exit relay 03XR picks up, it closes front contact 
39 to apply negative potential (-) to the left 
hand terminal of relay 33XR, so that the exit 
button 03XB may be immediately released. 
The picking up of the relay 3XR closes the 

circuit for energizing the relay 2BN, from (--) 
through a circuit including front contact 4 of 
relay 03XR, lower winding of relay 2BN, back 

A circuit is also 
closed for picking up relay 4BN from (--), 
through a circuit including front contact 40 of 
relay 03XR, back contact 42 of relay 2R, wire 
43, wire 43°, lower winding of relay ABN, back 
Contact 262 of relay 4R, to (-). 
The relay 5R receives energy from (--), through 

a circuit including front contact 40 of relay 
03XR, back contact 42 of relay 2R, wire 431, 

Wire 43, back contact 324 of relay 4R, back con 
tact 325 of relay 5BZ, lower winding of relay 5R, 
back contact 326 of relay 5BN, back contact 32 
of relay 5AN, to (-). 
AS Soon as the relay 5R picks up, a circuit is 

Closed for energizing the relay NX O from 
, (--), through a circuit including front contact 
40 of relay fo3XR, back contact 42 of relay 
2R, wire f43, wire 432, back contact 324 of re 
lay 4R, back contact 325 of relay 5BZ, front con 
tact 328 of relay 5R, windings of relay ONX O, 
lever contact 329 of entrance button ONB in a 
non-operated position, front contact 33 of relay 
6WS, Wire 332, wire 3313, back contact 332 of 
relay OXR, to (-). As soon as the relay 
ONX to picks up, it closes contact 333 to ap 

ply negative potential from (-) through lever 
contact 329 in a non-operated position to its right 
hand terminal. 
The relay ONX to picks up and closes a cir 

cuit for energizing the exit relay OXR, from 
50 (--), through a circuit including lever contact 

20 of entrance button 09NB in an Operated 
position, back contact 2 of relay 09XR, back 
contact 22 of relay ER, back contact 23 of 
relay R, front contact f24 of relay OBZ, back 
contact 34 of relay 9R, wire 354, wire 353, 
back contact 300 of relay TBN, back contact 30 
of relay 7AN, back contact 302 of relay AZ, wind 
ings of relay OXR, wire 3343, wire 3342, front 
contact 335 of relay 6WS, front contact 336 of 
relay ONXO, to (-). As soon as the relay 
0XR picks up, it closes front contact 332 to 

apply negative potential (-) to its left hand ter. 
minal, and opens back contact 332 included in 
the pick up circuit of relay f ONX 0. 
The picking up of the relay OXR, applies 

energy to the relay TR by a circuit closed from 
(-), through a circuit including front contact 
337 of relay ff0XR, back contact 338 of relay 
TAZ, lower Winding of relay TR, back contact 25 
of relay 7AN, back contact 258 of relay IBN, 
to (-). 
As Soon as the relay 7R picks up, it closes a 

circuit for energizing the relay 9BN from (--), 
through a circuit including front contact 33 of 
relay OXR, back contact 338 of relay TAZ, front 
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contact 339 of relay TR, wire 433, Wire 434, 
lower winding of relay 9BN, back contact 47 of 
relay 9R, to (-). 

Energy passes on from the Wire 434 through 
back contact. 44 of relay 9R, front contact 45 
of relay OBZ, lower winding of relay OBN, back 
contact 46 of relay OR, to (-), 
The relay N is energized in multiple With the 

relay CBN from front contact 45, through 
lower winding of relay N, back contact 46 of 
relay R, to (-). 
The energization of these Switch control relays 

N and R through the medium of the self-selecting 
network in the manner above described, causes 
the respective track SWitches to be operated to 
proper positions to set up a route between the 
signal 9 and the signal 03 Over the trackWay, 
including the track Switch TS in a normal posi 
tion, the track Switch OTSB in a normal posi 
tion, track switch 9TSB in a normal position, 
track Switches TTSA and TSB in reverse posi 
tions, track Switches 5TSA and 5TSB in reverse 
positions, track switch ATSB in a normal position, 
and track switch 2TSB in a normal position. 
When the track Switches have assumed their 
proper positions as indicated by the correspond 
ence relays, the lock relays I are dropped a Way 
so that a circuit is closed for energizing the relay 
09G. 
A circuit is closed for the relay 09G from (--), 

through a circuit including front contact 266 of 
relay. CXR (see Fig. 7), back contact. 265 of 
relay TL, back contact 264 of relay 7 NCR, front 
contact 23 of relay RCR, back contact, 29 of 
relay 7 NCR, back contact 28 of relay 7L, wire : 
2,77, wire 278, front contact 26 of relay SNCR, 
back contact 25 of relay 9L, back contact 24 
of relay foL, front contact 23 of relay ONCR, 
front contact 22 of relay NCR, back contact 
2 of relay fL, back contact 2fO of relay 09XR, 
ever, contact 244 of entrance button D9NB in 
an Operated position, relay windings of relay 
(9G, to (-). 
The picking up of the relay 09G causes the 

signal 09 to be cleared so that the train can 
then proceed up to the signal O. Which is also 
cleared by the picking up of the relay 0A, by 
reason of a circuit closed from (--), through a 
circuit including front contact, 24 of relay 
3XR, front contact 242 of relay 2NCR, back 

contact, 243 of relay 2L, wire 276, wire 27, front 
contact f8 of relay 4NCR, back contact 86 of 
relay 4L, back contact 85 of relay 5L, back con 
tact 34 of relay 5NCR, front contact 340 of 
relay 5RCR, back contact 269 of relay 5NCR, back 
contact 268 of relay 5L, back contact 267 of relay 
OSCR, front contact 342 of relay NXf O, 

Windings of relay G, to (-). 
This through route may be returned to stop 

by the restoration of the entrance button 9 NB 
to its non-operated position, or may be taken 
apart, So to Speak, and have each of its ele 
ments returned to stop for the respective inter 
locked groups as pointed out in connection. With 
the through routes above described. 

Perhaps it should be mentioned that the clear 
ing of the signal 39 causes the relay SWS to 
be deemergized so that the continued energiza 
tion of the relay A3XR is dependent upon the 
lever contact 306 of entrance button NB in 
a non-operated position through back contact 
35 of relay SWS and front contact, 363 of 
relay NXf . But in the time preceding the 
dropping of relay 6WS after the picking up 
of the relay EXR, this energy is supplied 

5 

O 

5 

20 

3 5 

40 

50 

6) 

5 

27 
from front contact 343 of relay ONXO through 
front contact 33 of relay OXR, and front con 
tact 35 of relay. GWS to the lever contact 366. 
These provisions are for similar purposes as point 
ed out in connection with the relay 5ES above 
and for the sake of simplicity will not be de 
Scribed in detail in this connection. 
The above description of setting up routes in 

Wolving so-called run-around movements con 
sidered Such operation with regard to through 
routes, but it should be understood that routes 
involving run-around movements may be set up 
Within a single interlocked group, by operation of 
auxiliary SWitch levers, as When Sonne Switch or 
crossover is out of order for some reason, and 
Cannot be operated to the position selected by 
the automatic operation of the route establish 
ling means. For example, a route may be set 
up from the signal 8 to the signal O by the 
way of track SWitches 9TSA and STSB as well 
as track SWitches OSA and TSB all in re 
verse positions, but with the track switches TTSA 
and 8TS in normal positions. Such a run 
around route is not automatically set up but 
requires the manual manipulation of the aux 
iliary Switch control levers after which the actu 
ation of the entrance button 8NB to an oper 
ated position and the momentary actuation of 
the exit button X3. Will cause the signal 8 
to be cleared. 
Another run-around route can be established 

between these two signals 08 and ) by the 
way of track switches TSA and TSB as well 
as track Switches TSA and TSB in reverse 
positions with the track 9TSB in a normal posi 
tion. This run-around route may be desired 
upon a failure of the track switch 8TS to re 
Spond to a proper normal control, that is, it may 
be stuck in a reverse position due to Snow or ice 
or the like. Such run-around route may be set 
up either by operating the auxiliary switch con 
trol lever 8SML (not shown) to a reverse con 
trolling position or by operating both of the 
auxiliary SWitch machine control leverS SME 
and SML (not shown) to reverse positions. 
The operation of the track SWitches in response 
to their auxiliary control has been described in 
detail in connection with the auxiliary control 
lever 9SML shown in Fig. 5. 
As another example, considering the inter 

locked group formed by Figs. and 2, aSSume 
that the SWitch 3 for Some reason is out of Order 
and cannot be operated to the normal position, 
and the operator actuates the auxiliary SWitch 
control levers 3SMI, to the reverse position to 
energize 3R, and then actuates entrance button 
ONB and, the exit button 02XB. 
The operation of the entrance button ONB 

closes a pick up circuit for the preselecting re 
lay 4AZ, from (--), through a circuit including 
lever contact 36 of entrance button NB in 
operated position, back contact 367 of relay 5R, 
back contact 38 of relay 4R, Windings of relay 
AAZ, to (-). 
The picking up of the relay 4AZ, causes energy 

to be passed on but it can not energize the relay 
2AZ as the relay 3R is picked up opening back 
Contact 28. It may also be noted in this con 
nection that the run-around route will Subse 
quently effect the picking up of the relay 5R, 
causing the deemergization of the relay 4AZ by 
Opening back contact 30, which does no harm 
inasmuch as the relay 4AZ accomplishes no use 
ful purpose in the establishment of the run 
around route. The energization of the relay 4AZ. 
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is merely pointed out for the purpose of showing 
the manner in which the relay 2A.Z is prevented 
from being picked up with the relay 3R picked 
up. This is because the deemergized condition of 
the relay 2A.Z is the One which determines that 
the run-around route shall be over the track 
Switches 2TSA and 2TSB in reverse positions. 
The actuation of the exit button (2XB causes 

the energization of the exit relay G2XR by a 
circuit closed from (--), through a circuit in 
cluding lever contact 386 of entrance button 
ONB in an operated position, back contact 32 

of relay 5AN, back contact 32 of relay 5BN, 
back contact 322 of relay 5BZ, back contact 323 
of relay AR, wire 352, wire 351, back contact 
58 of relay 2BN, back contact 252 of relay 2AN, 
back contact f38 of relay 2AZ, Windings of relay 
G2XR, back contact f8 of exit button 2XB, 

contact 3 of entrance button CNB in a non 
operated position, to (-). As soon as the exit 
relay 02XR, picks up, its front contact 39 ap 
plies negative potential (-) to the left hand 
terminal of relay 02XR, so that the exit buttcn 
may be immediately released. 
The picking up of the relay (2XR closes a 

pick up circuit for 2R, from (--), through a cir 
cuit including front contact S of relay (2XR, 
back contact 5 of relay 2AZ, lower Winding 
of relay 2R, back contact 59 of relay 2AN, back 
contact 6 of relay 2BN, to (-). 
The picking up of the relay 2R closes a circuit 

for energizing the relay 4BN from (--) through 
a circuit including front contact 5 of relay 
02XR, back contact 5 of relay 2AZ, front con 

tact 42 of relay. 2R, wire 43, wire 432, lower 
windings of relay ABN, back contact 232 of relay 
4R, to (-). 
The relay 5R, receives energy which is passed 

on from wire 432, through back contact 32 of 
relay 4R, back contact 325 of relay SB2, lower 
windings of relay 5R, back contact 326 of relay 
5BN, back contact 327 of relay 5AN, to (-) 
As soon as the track Switches properly re 

sponded to their switch control relays and their 
lock relays have been dropped by the picking up ; 
of their correspondence relays, then a circuit is 
closed for the signal relay fG from (--), 
through a circuit including front contact 94 of 
relay C2XR (see Fig. 6), back contact 93 of 
relay 2L, back contact 92 of relay 2NCR, front 
contact 345 of relay 2RCR, back contact 22 of 
relay 2NCR, back contact 243 of relay 2L, wire 
276, wire 277, front contact 8 of relay 4NCR, 
back contact, 86 of relay L, back contact 85 
of relay 5L, back contact 84 of relay 5NCR, 
front contact 349 of relay 5RCR back contact 
269 of relay 5NCR, back contact 268 of relay 
5L, back contact. 267 of relay SCR, lever con 
tact, 385 of entrance button NB in an Oper 
ated position, windings of relay G, to (-). 
The energization of the relay 0G causes the. 

clearing of the signal 0 as will be readily un 
derstood. 
This run-around route may be restored to stop 

by the return of the entrance button NB to a 
non-operated position. 
As another example of this Operation, a SSU me 

that the crossover 4 is out of order and cannot 
be operated to the normal position, and that 
the operator actuates the auxiliary SWitch Con 
trol levers SML to the reverse position. This 
energizes the reverse switch control relay AR and 
opens its back contact 38 to prevent the pre 
selecting relay 4AZ, from being energized by the 
operation of the entrance button eNB. 
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However, the relay 2A.Z is energized by a run 

around circuit closed from (--), through a cir 
cuit including lever contact 36 of entrance but 
ton NB in an operated position, back contact 
320 of relay. AN, back contact 32 of relay 5BN, 
back contact 322 of relay 5BZ, back contact 346 
of relay ABN, back contact 33 of relay 4AN, 
back contact 348 of relay 4AZ, wire 272, wire 
27, back contact 28 of relay 3R, back contact 
S28 of relay 2R, windings of relay 2AZ, to (-). 

It Will be readily apparent that the picking up 
of the relay 2AZ, passes energy in from the heel 
of contact 29 through front contact 3 to the 
relay 2XR, so that the actuation of the button 
2XB With the lever contact 3 of entrance 

button O2NB in a non-operated position effects 
the picking up of relay 2XR. The picking up 
of the relay 32XR closes front contact 49 to 
apply negative potential (-) to the left hand 
terminal of the relay 92XR. 
The picking up of the relay 2XR closes a cir 

cuit for the relay 2AN from (--), through a cir 
cuit including front contact 50 of relay 02XR, 
front contact, 5 of relay 2AZ, lower Winding 
of relay 2AN, back contact 4 of relay 2R, to 
(-). The relay 3N is energized in multiple with 
the relay 2AN from the front contact 5i through 
lower winding of relay 3N, back contact 52 of 
relay 3R, to (-). 
Energy is passed on from front contact fs 

through back contact 53 of relay 3R, wire 541, 
Wire 542, back contact 349 of relay 4AZ, lower 
winding of relay A.R., back contact 8 of relay 
4AN, back contact 9 of relay 4BN, to (-). 
Such energy, of course, maintains a relay 4R, 
picked up although the auxiliary switch machine 
control lever (SMIL (not shown) might be re 
stored to its inactive position, but this relay 4R, 
of course, was initially picked up by the auxiliary 
eWer. 
With the relay 4R picked up, energy is passed 

on from the back point of contact 349 through 
front contact 324 of relay 4R, back contact 325 
of relay 5BZ, lower winding of relay 5R, back 
contact 326 of relay 5BN, back contact 327 of 
relay 5AN, to (-). 
The track switches, of course, respond to their 

respective Switch control relays causing the es 
tablishment of a signal clearing circuit for the 
relay SG fron (--) through a circuit includ 
ing front contact 94 of relay G2XR (see Fig. 6), 
back contact 93 of relay 2L, front contact 92 of 
relay 2NCR, front contact 9 of relay 3NCR, 
back contact 90 of relay 3L, wire 896, wire 897, 
back contact 9 of relay T, back contact f89 
of relay 4NCR, front contact 88 of relay 4RCR, 
back contact 87 of relay 4NCR, back contact 
86 of relay 4L, back contact 35 of relay 5L, 
back contact 84 of relay 5NCR, front contact 
34) of relay 5RCR, back contact 269 of relay 
5NCR, back contact 258 of relay 5L, back contact 
26 of relay SCR, lever contact 345, entrance 
button NB in an operated position, Windings 
of relay G, to (-). The picking up of the 
relay G causes the Signal 9 to be cleared 
for allowing the passage of traffic Over the run 
around route. 
Thus, it has been pointed out hoW run-around 

routes may be established either within a particu 
lar interlocked group, or betWeen tWO interlocked 
groups. It is also to be understood that the run 
around operation might include a whole inter 
locked group between two other interlocked 
groups. In other words, when several interlocked 
groups are placed end-to-end, it may be that, 
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due to the establishment of an intervening main 
line route between signals intermediate to the 
entrance and exit points a run-around route will 
be established between the entrance and exit 
points at the extreme ends of several interlocked 
grOllpS. 
The principles of this invention are intended 

to be applicable to any number of interlocked 
groups, and when so applied, all operations and 
functions obtainable with such a combination 
are considered to have been disclosed, herein by 
the relationship shown between tWO interlocked 
groups. This provides for simplicity in the 
present disclosure, for, if a third interlocked 
group were added to the present disclosure, it 
must be admitted that the disclosure would be 
considerably more complex. It is believed pref 
erable to point out that, when three interlocked 
groups are placed end-to-end, a run-around 
route may automatically be selected to avoid two 
intermediate signal locations upon the operation 
of the entrance and exit buttons governing a 
through route. 
Conclusion.-Numerous other examples of 

entrance and exit button operation and estab 
lishing of routes in the particular track layout 
illustrated might be described in detail; but it is 
believed that the foregoing explanation of cer 
tain specific examples of the operation of the 
system in establishing routes including selection 
between optional routes automatically and by 
auxiliary switch lever control, and through route 
or end-to-end operation in various aspects, will 
be sufficient to make clear the nature of this in 
vention and the contemplated mode of operation. 
From the foregoing detail description of one 

specific embodiment of the invention, it can be 
seen that this invention meets the various re 
quirements for a suitable System of entrance 
exit control; but in connection with this illus 
tration and description of the invention, it is of 
course to be understood that the particular ar 
rangement of relays, circuits, and contacts illus 
trated is that required for the particular track 
layout shown, and that if the track layout is 
simplified or varied, there will be a correspond 
ing re-arrangement of circuits and contacts, in 
cluding the omission of some contacts. For ex 
ample, the contact 64 of the relay 4AN in Fig. 2 
is always required regardless of the form of the 
track layout including the crossover 4; but in a 
simple track layout not involving end-to-end or 
through route operation, contact 253 of relay 4BN 
becomes unnecessary and may be omitted. 

Also, while through route operation is usually 
desirable for a plurality of interlocked groups, 
two interlocked groups may be aSSociated With 
each other, employing initiating and completion 
circuit networks as Shown herein, without pro 
viding for end-to-end through route operation at 
all, or With respect to certain signal locations 
and routes only, by using or omitting the through 
route connections and through route relays as 
desired. 

Moreover, an entrance-exit type System emi 
bodying this invention has been described more 
particularly with respect to establishing routes; 
and it should be understood that various forms 
of auxiliary means may be employed in the com 
plete system for approach locking, route locking 
display of indications on the -control panel, and 
the like. Similarly, various other modifications, 
adaptations, and additions may be made to the 
specific embodiment of the invention illustrated, 
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as may be required by the particular track layout 
or other conditions encountered in practice. 

Having described an interlocking System of the 
entrance-exit type of interlocking as One Spe 
cific embodiment of the present invention, it is 
desired to be understood that this form is select 
ed to facilitate in the disclosure of the inven 
tion rather than to limit the number of forms 
which it may assume; and furthermore, it is to 
be understood that variations, modifications, 
adaptations and alterations may be used to meet 
the requirements of practice Without in any man 
ner departing from the scope or spirit of the in 
vention except as limited by the appended claims. 
What I claim is: 
1. In an interlocking system for railroads; a 

track layout having track Sections and Switches 
to form a plurality of different routes; entrance 
and exit buttons for the entrance and exit ends 
of Said routes respectively; a preselecting relay 
for each of said track Switches; normal and re 
verse control relays for each of said track Switch 
es; initiating circuit means for energizing said 
preselecting relay for each of those track Switches 
which is trailed normal by a train moving Over 
the Several routes, emanating from a particular 
entrance point when the entrance button for such 
entrance point is operated only providing a part 
of a route for train movement from said partic 
ular entrance point to and over the correspond 
ing Switch in its normal position is not in con 
flict. With some established route; completion 
circuit means effective upon the operation of a 
particular exit button following the operation of 
Said particular entrance button to energize said 
normal relay for each of Said trailed track 
Switches having its preselecting relay energized, 
and to energize said reverse relay for each of said 
trailed track SWitches having its preselecting re 
lay deenergized, said completion circuit means 
also energizing the normal or reverse relay for all 
of the other track SWitches included in the route 
from Said particular entrance point to the par 
ticular exit point in accordance with the position 
Said remaining SWitches must have in order to 
establish that route. 

2. In an interlocking System for railroads; a 
track layout having track sections interconnected 
by track SWitches; entrance and exit, buttons for 
the entrance and exit ends of said sections; pre 
selecting relay means for each of said track 
switches; normal and reverse control relays for 
each of Said track Switches; initiating circuit 
means for energizing the preselecting relay 
means for each of those track switches which is 
trailed for one of its positions and which is in 
cluded in the Several routes emanating from the 
particular entrance point having its entrance 
button Operated and Oniy providing said switch 
Control relay for the opposite position for each 
of the corresponding track switches is deemer 
gized; and completion circuit means effective 
upon the operation of a particular exit button 
following the operation of said particular en 
trance button to energize said normal or said 
reverse relay for each of the remaining facing 
point SWitches in the route from said particular 
entrance point to said particular exit point as re 
quired to set up that route, and to energize one 
Or the other of Said control relays for each of said 
trailed Switches dependent upon the controlled 
condition of the corresponding preselecting relay 
leaS. 

3. In an interlocking system for railroads; a 
track layout having track sections interconnected 



by track switches; an entrance button for each 
entrance Signal location; a self-restoring exit but 
ton for each exit signal location; a preselecting 
relay for each of said track SWitches; normal and 
reverse control relays for each of said track 
switches; initiating circuit means effective upon 
the actuation of a particular entrance button to 
energize the preselecting relay for each of those 
track SWitches Which Would be trailed normal by 
a train moving over the several routes emanating 
from the corresponding entrance point; an exit 
relay for each of said exit buttons; pick up cir 
cuits prepared by the response of said preselecting 
relays for Said several routes for energizing the 
exit relay at the end of any given one of such 
routes upon the actuation of its respective exit 
button; a Stick contact on each exit relay for 
shunting said exit button for that relay; and 
completion circuit means effective upon the pick 
ing up of a particular exit relay to energize said 
normal relay for each of Said trailed track 
SWitches having its preselecting relay energized, 
and to energize Said reverse relay for each of said 
trailed track SWitches having its preselecting re 
lay deenergized, said completion circuit means 
also energizing the normal or reverse relay for all 
of the other track Switches included in the route 
from said particular entrance point to the partic 
ular exit point in accordance with the position 
Said remaining SWitches must have in order to 
establish that route. 

4. In an interlocking system for railroads; a 
track layout having successive track sections with 
turn out track switches in said sections and hav 
ing a signal at One end of each section govern 
ing the movement of traffic in the same direc 
tion; entrance and exit buttons for the entrance 
and exit ends for said sections; route establish 
ing means responsive to the joint operation of 
the entrance button for the entrance to a section 
and the operation of the exit button for the exit 
end of that section to operate said track switches 
for Such section to proper positions to establish 
a route between such entrance and exit ends 
and to control the clearing of said signal for said 
section; and means including said route estab 
lishing means and responsive to the joint opera 
tion of the entrance button for the entrance to 
a first one of said sections and the exit button 
for the exit end of a succeeding one of said sec 
tions to operate said track switches for such sec 
tions and the intervening sections, if any, to 
proper positions to establish a through route be 
tween such entrance and exit ends and to clear 
each of Said signals at the entrance ends of said 
sections independently of the operation of the 
entrance and exit buttons for the intervening 
section ends. 

5. In an interlocking System for railroads; a 
track layout having two interlocked groups each 
having track sections interconnected by track 
switches to form a plurality of routes; entrance 
and exit buttons for the ends of said routes in 
each of said groups; control relays associated 
with each of Said track Switches for governing 
its operation; means responsive to the joint oper 
ation of an entrance button at One end of a 
particular route in one of said interlocked groups 
and an exit button at the opposite end of that 
route to condition a control relay for each of the 
track switches in that route to thereby set up 
said particular route for one direction of train 
movement; means responsive to the joint opera 
tion of an entrance button at one end of another 
route in said other interlocked group, which an 
other route connects with said particular route, 
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and an exit button at the opposite end of such 
another route to condition a control relay for 
each of the track Switches in such another route 
to thereby set up said another route for the same 
direction of train movement; and means, includ 
ing in part said means recited above, responsive 
to the joint operation of the entrance button at 
said one end of said particular route and the 
exit button at Said opposite end of said another 
route to condition a control relay for each of 
said track Switches in both of said routes to 
thereby set up both said particular route and said 
another route for Said direction of train move 
ment. 

6. In an interlocking System for railroads, a 
track layout including a plurality of stretches 
of track interconnected by track Switches to form 
different routes, control buttons for the opposite 
ends of each stretch of track, a preselecting relay 
for each of said track switches, normal and re 
verse control relays for each of said track 
Switches, circuit means effective upon the actua 
tion of the control button at one end of a stretch 
to energize the preselecting relay for each track 
Switch trailed for a particular position in each 
of the routes emanating from that end of such 
stretch, and circuit means responsive to the oper 
ation of the control button at the opposite end 
of one of Said routes emanating from such en 
trance end to energize the normal or reverse 
control relays for each of said track switches in 
such route depending either upon the condition 
of the preselecting relay for such switch or the 
position required to set up that route. 

7. In a switch and signal control system of the 
character described for a track layout including 
a number of track Switches and providing a plu 
rality of routes between entrance and exit points, 
a manually operable entrance button associated 
with the entrance point for each of the various 
routes, a manually operable exit button a SSoci 
ated with the exit point for each of said routes, 
a selecting relay for each switch, a normal and 
a reverse control relay for each Switch, circuit 
networks for governing the energization of Said 
relays and including certain contacts operated 
thereby, said circuit networks comprising initiat 
ing circuit paths and completion circuit paths 
for each direction of train movement over each 
route, means responsive to the operation of a 
given entrance button for applying electrical po 
tential to the initiating circuit paths for the di 
rection of train movement away from the cor 
responding entrance point over all of the avail 
able routes originating at that entrance point 
and thereby energizing those selecting relays be 
longing to these switches which a train would 
trail in the normal position in traveling from 
such given entering point in said direction over 
any one of said available routes, said initiating 
circuit path for energizing a selecting relay being 
closed only if a part of a route for train move 
ment from said entrance point to and over the 
corresponding switch in its normal position is 
not in conflict with some established route, means 
responsive to the operation of an exit button for 
a given one of said available routes and effective 
only if the initiating circuit paths to the corre 
Sponding exit point has been completed for ener 
gizing the completion circuit paths of that par 
ticular route, such energization of said comple 
tion circuit paths energizing the normal or re 
Verse control relays as the case may be for each 
of said trailed switches in accordance with the 
condition of the corresponding selecting relay, 
the energization of said completion circuit path 
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also energizing the normal or reverse control re 
lay of the other facing point Switches in Such 
given route in accordance with the position which 
Such SWitches must have in order to bring a train 
to Said exit point, means for operating each 
Switch in response to the energization of its nor 
mal or reverse control relay, and means for clear 
ing a signal corresponding to the entrance but 
ton actuated. Only if all of the SWitches in the 
given route to the exit point belonging to the exit 
button actuated have been operated by their con 
trol relays to corresponding normal or reverse 
positions. 

8. In a Switch and signal control system of 
the type described for a railway track layout 
having a number of power Operated track 
Switches operable to different positions to pro 
vide Various routes through the track layout be 
tween signal locations; manually operable de 
vices associated with Said signal locations which 
constitute entrance and exit points of said routes; 
switch control means for governing the operation 
of each SWitch to the normal or reverse position; 
circuit means responsive to the manual operation 
of a device for any given entrance point for con 
ditioning the switch control means of all of those 
Switches of the layout which a train would trail 
in moving away from said given entrance point 
over any of the available routes originating at 
such point, said Switch Control means for Said 
trailed Switches being conditioned to operate its 
corresponding SWitch to the normal or reverse 
position as required for such trailing movement; 
circuit means responsive to the manual Opera 
tion of the manually operable device associated 
with the exit point of a given one of Said avail 
able routes for operating said trailed Switches 
in that route to positions in accordance with said 
conditioning of their respective Switch control 
means and for operating the remaining SWitches 
in the route to the normal or reverse position 
as required to bring a train to Such exit point; 
and a circuit for clearing the signal for any one 
of said routes including contacts closed only if 
the manually operable devices for the entrance 
and exit ends of that route have been operated 
and also contacts closed only if all of the SWitches 
in that route have been Operated to positions 
in accordance with the condition of their re 
spective switch control Ineans. 

9. In a switch and signal control System of the 
character described for operating the track 
switches and clearing the signals of a track lay 
out providing various routes through the track 
layout between signal locations; a manually Op 
erable device associated With each signal local 
tion constituting an entering or an exit point 
for one or more routes; a preselecting relay for 
each switch of the track layout; a normal and 
a reverse control relay for each of Said Switches; 
an initiating circuit network for energizing Said 
preselecting relays and including contactS Oper 
ated thereby, certain conductors of said network 
being energized by the operation of a manually 
operable device associated With the entrance end 
of a given route to condition the preselecting re 
lays for those Switches which would be trailed 
by a train in moving from such entrance point 
over any of the Warious routes through the track 
layout originating at said entering point, an 
other completion circuit netWork energized by 
manual operation of a device belonging to the 
exit point of one of said various routes and en 
ergizing the normal or reverse control relay for 
each of the trailed Switches in that route de 
pendent upon the condition of said preselecting 

5 

O 

5 

20 

25 

3. 

40 

45 

50 

60 

70 

5 

31. 
relays, and also energizing the normal or reverse 
control relays of the remaining switches in that 
particular route to cause operation of Such re 
maining SWitches to the positions required to 
bring a train to Such exit point; and means re 
Sponsive to the energization of certain SWitch 
control relays of the Switches involved in such 
route for cancelling the conditioning of the pre 
selecting relays of such trailed switches as are 
not involved in Such route. 

10. In a Switch and signal control System of 
the entrance-exit type described; a track layout 
having power operated track switches providing 
Various routes through such layout between sig 
nal locations; manually operable buttons aSSo 
ciated with the signal locations constituting en 
trance and exit points for a route through said 
layout; a preselecting relay for each Switch to 
be energized for the normal position of that 
SWitch and to be deemergized for the reverse po 
Sition; a normal and a reverse control relay for 
each SWitch; a circuit netWork for controlling the 
energization of said preselecting relays compris 
ing With respect to each route, a circuit path en 
ergized in response to the operation of the but 
ton at the entrance end of said route and ex 
tending to the preselecting relay for the Switch 
which would be first encountered and trailed by 
a train moving away from said entrance point, 
Said circuit path being connected to and ener 
gizing said preselecting relay if that SWitch 
should be normal and being connected to a back 
contact of said relay if said Switch should be 
reverse, another circuit path connected to the 
first circuit path through the front or the back 
Contact of said preselecting relay for similarly 
controlling the energization of the preselecting 
relay for the Switch that would be next encoun 
tered and trailed by such train movement, other 
similar. circuit paths for such other trailed 
switches, each of said circuit paths connected to 
and energizing a preselecting relay including a 
back contact of the reverse control relay for the 
Corresponding trailed SWitch and a back contact 
of the reverse control relay for any intervening 
facing point Switch over which a train must move 
to reach said trailed switch, each of said cir 
cuit paths which are connected to a back con 
tact of a preselecting relay including a back con 
tact of the normal control relay for the corre 
sponding trailed switch, an exit relay receiving 
Current from the circuit paths belonging to said 
route and energized by actuation of the button 
for the exit point of said route, and completion 
circuits energized upon energization of said exit 
relay for energizing either the normal or the re 
Verse control relay of each of said trailed Switches 
in accordance With the condition of its preselect 
ing relay and for also energizing either the nor 
mal or the reverse control relay for the other 
SWitches in the route as required for train move 
ment Over said route. 

11. In a SWitch and Signal control System of 
the character described for governing the Op 
eration of power operated Switches over a track 
layout providing various routes between signal 
locations, said system comprising with respect 
to any given route for One direction of train 
movement over a facing point switch and a trail 
ing SWitch, an entrance button and an exit but 
ton associated with the signal locations consti 
tuting the entrance and exit points of said route, 
preSelecting relay means for said trailed SWitch, 
an initiating circuit energized by operation of 
Said-entrance, button for conditioning said pre 
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selecting relay means to conform. With the po 
sition said trailed switch must assume for train 
movement over said route, and a completion cir 
cuit energized upon operation of said exit but 
ton for operating said trailing Switch to the po 
sition to conform with the condition of Said pre 
selecting relay means and for also Operating Said 
facing point switch to the position which it 
should assume if a train should be considered as 
trailing such switch in travelling from the exit 
point toward the entrance point, 

12. In a switch control system of the charac 
ter described for a track layout including CrOSS 
overs operable to provide two optional routes 
between common entrance and exit points and 
one of such optional routes being preferred for 
normal use; preselecting means for each Cross 
over which, when energized, corresponds to a 
particular position of that crossover and When 
deenergized to the other position; manually Op 
erable buttons associated with said entrance 
and exit points; circuit means responsive to the 
operation of the button for said common en 
trance point for governing the energization of 
said preselecting means for the crossOver more 
renote froin such entrance point in accordance 
with the position required of that crossover for 
a preferred one of said optional routes; means 
for rendering said circuit means ineffective if 
said preferred optional route is in conflict with 
Some established route, thereby conditioning 
said preselecting means for Said remote croSS 
over in accordance with the position required 
of that crossover for the other of said optional 
routes; and means responsive to the operation 
of the button for said common exit point for 
operating said remote crossover to a position in 
accordance with the condition of its preselect 
ing means and for also operating Said near Cross 
over to the position required to establish the par 
ticular optional route for the Operated position 
of Said remote CrOSSOver. 

13. In a switch and signal control System of 
the character described for a railroad track lay 
out having two crossovers providing alternative 
routes between common entrance and exit 
points; manually operable buttons a SSociated 
with said entrance and exit points; two prese 
lecting relays for each croSSover, one for each 
track Switch of the crossover; normal and re 
verse control relays for each cross-over; and ini 
tiating and completion circuit networks for con 
trolling the energization of said preselecting re 
lays and Said normal and reverse Control relayS 
comprising with respect to said alternative routes 
for one direction of train movement, an initiat 
ing circuit path energized upon operation of the 
button for the entrance end of Said alternative 
routes, for energizing the particular preselecting 
relay for the track SWitch of the crossover re 
note from Said entrance end which would be 
trailed in a predetermined position by a train 
travelling over one of said routes to Said exit end, 
and a completion circuit path energized upon 
actuation of the button for the exit end of Said 
alternative routes for energizing the normal or 
the reverse control relay for said remote Cross 
over dependent upon the energized Or deener 
gized condition of said particular preselecting 
relay for the renote croSSOver and for also ener 
gizing the normal or reverse control relay for 
the rear crossover to coforn. With the position it 
should have for a train movement toward said 
entrance end With Said remote crossover in its 
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ing closed only if there is no route established in 
confict With the alternative route over Said re 
note crossover trailed in Said predetermined 
position. 

14. In a switch and signal control system of 
the entrance-exit type governing train move 
Inent in one direction over two adjoining por 
tions of track of a railroad track layout having 
power operated Switches in said portions of track 
and a signal at one end of each portion govern. 
ing train movement in the same direction, a 
manually operable entrance button aSSociated 
With the entrance end of each of said track por 
tions, a manually operable exit button associated 
With the exit end of each of said track portions, 
route establishing means for governing the posi 
tion of the track switches for said track portions 
and the clearing of the signals, said route estab 
lishing means comprising Switch control and sig 
nal Control relays and circuit means governing 
the energization thereof, said circuit means in 
cluding an electro-responsive means and a circuit 
path energized by the actuation of the entrance 
and the exit buttons for the remote ends of said 
track portions for governing the energization 
of the Switch control and signal control relays 
of both of said track portions the same as if the 
entrance button and the exit button associated 
With the adjoining ends of said track portions 
had been manually operated, said electro-re 
sponsive means interrupting when energized said 
Circuit path and individually energizing the cir 
cit means belonging to its track portion more 
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remote from the designated entrance end, and 
means including a stick circuit for maintaining 
Said electro-responsive means energized until 
a train passes the signal at the adjoining ends 
of said track portion. - 

15. in a Switch and signal control system of 
the charact&r described for a railroad track lay. . 
out affording through routes over track switches 
in two or more adjoining portions of track each 
having a signal at the entrance thereof for gov 
erning train movement in the same direction 
a.ind Certain of Which Signals may become an in 
termediate signal in some through route, manu 
ally operable entrance and exit buttons asso 
ciated with the signal locations of each of said 
track portions, route establishing means for each 
track portion operable to position the track 
SWitches of that portion to provide a route or 
part of a through route and govern the clear 
ing of the Signal for that track portion, means 
responsive to the manual actuation of the en 
trance button and the exit button of any given 
One of Said track portions for rendering effective 
Said route establishing means for that track 
portion, electro-responsive means associated with 
each Signal which may become an intermediate 
Signal in Some through route and operable to 
govern the route establishing means of the two 
track portions terminating at such signal loca 
tion in the Sane Way as if an entrance button 
and an exit button for said adjoining track por 
tions have been manually operated, and means 
responsive to the actuation of the entrance and 
exit blattons at any two signal locations for oper 
atting the electro-responsive means for the one 
or more intervening signal locations and thereby 
establishing a through route over two or more 
track portions by the actuation of the entrance 
and exit buttons at the ends thereof without 
actuation of the buttons at the intervening sig 
nal locations. 

16. In a Switch and signal control system of 
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the entrance-exit type described for establishing 
routes through a railroad track layout by the 
manual Operation of entrance and exit buttons 
asSociated. With the signal locations at the ends 
of Said routes, said track layout providing through 
routes over tWO or more adjoining portions of 
track each having a signal at an entrance end 
governing train movement in the same direction, 
route establishing means for each of said track 
portions operable to position the track switches 
in that portion and also governing the clearing of 
the entrance signal for that track portion, a 
nanually operable device associated. With each 
signal location, and circuit means responsive to 
the manual actuation of the devices at any two 
given entrance and exit signal locations for gov 
erning the route establishing means for the One 
or more track portions between the points with 
Which said actuated devices are associated, 
Whereby through routes including two or more 
of Said track portions may be established and the 
entrance signal for such track portions cleared 
by actuation of the two devices belonging to the 
remote ends of such through route as well as 
routes individual to each track portion. 

17. In a switch and signal control system of 
the character described for railway track layouts 
including routes over track Switches in two or 
more adjoining portions of track each having, a 
Signal at the entrance thereof for governing train 
movement in the same direction, route establish 
ing means for each track portion including nor 
mal and reverse switch control relays and a cir 
cuit network for controlling the energization of 
Said relayS, manually operable entrance and exit 
buttons a SSociated with the ends of each of said 
track portions, and means responsive to the ac 
tuation of a given entrance button and a given 
exit button for controlling the energization of 
Said circuit network to position the track switches 
in the One or more track portions intervening 
between the points with which said given en 
trance and exit buttons are associated, whereby 
through routes including two or more of said 
track portions may be established by the actua 
tion of the buttons at the remote ends thereof 
and without actuation of the buttons for any 
intervening signal location. 

18. En a Switch and signal control system of 
the entrance-exit type for railroad track layouts 
having power operated switches movable to pro 
Vide various routes, said layout having routes in 
end-to-end relation over two or more adjoining 
portions of track between entrance and exit sig 
nal locations each of which track portions has a 
Signal at One end for governing train movement 
in the Same direction, a manually operable but 
ton associated with the entrance and exit signal 
locations for each of said track portions, switch 
control and Signal control means associated with 
each track portion and operable in response to 
actuation of the buttons for the entrance and 
exit Signal locations of that track portion to po 
Sition the track Switches therein as required to 
establish the route over that track portion and is 
control the clearing of said signal at the entrance 
thereof, and means responsive to the operation 
Of the button for any given entrance signal lo 
cation and the button for any given exit signal 
location for governing the switch control and 7 
signal control means for the one or more track 
portions intervening between the points with 
Which Said buttons are associated, whereby 
through routes including the routes over two or 
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manual actuation of the two buttons for the re 
mote ends thereof as well as routes for said track 
portions individually, as may be desired by the 
Operator. 

19. In a SWitch and signal control System of the 
entrance-exit type for railroad track layouts 
haWing poWer Operated Switches operable to dif 
ferent positions to establish various routes over 
Various portions of track through said track lay 
out, said track layout including through routes 
over One or more adjoining portions of track each 
Constituting an interlocked group and having a 
Signal at one end thereof governing train move 
ment in the same direction, manually operable 
buttons located on a track diagram of said lay 
out adjacent said signal locations, route estab 
lishing means for each of said track portions in 
cluding a normal and a reverse Switch control 
relay for each switch and a circuit network for 
the energization of said relays, the parts of said 
circuit network belonging to a given track por 
tion being energized by the actuation of the en 
trance and exit buttons at the ends of that track 
portion, and means including circuits connecting 
the networks of adjoining interlocked groups and 
responsive including circuits connecting the net 
Works of adjoining interlocked groups and to the 
actuation of the entrance and exit buttons at the 
remote ends of two or more adjoining track por 
tions for governing the energization of said net 
Works of Said track portions the same as if the 
buttons for the One or more intervening signal 
locations had also been actuated, whereby 
through routes over two or more of said track 
portions may be established at Will by the actual 
tion of the entrance and exit, buttons for the re 
note ends thereof and without manual actuation 
of the buttons for any intervening signal location. 

20. In a Switch and signal control system of 
the entrance-exit type for track layouts including 
Stretches of track and track switches to provide 
two or more adjoining portions of track in end 
to-end relation With signals at the entrance ends 
of Said track portions governing train movement 
in the same direction, a manually operable device 
located on a track diagram of said track layout 
adjacent each of said signal locations, route es 
tablishing means for each track portion respon 
sive to the operation of the two devices associated 
With the entrance and exit signal locations of 
Said track portion for governing the positioning 
of all of the track Switches in that portion and 
the clearing of the signal of that track portion, 
and means responsive to the operation of Said 
devices at the remote ends of two or more ad 
joining track portions for governing the route 
establishing means of said track portions in the 
same Way as if the devices for the One or more 
intervening signal locations had been manually 
operated, whereby in addition to establishing a 
route over any one of said track portions individ 
llally by the manual actuation of the devices at 
the ends thereof, through routes over said ad 
joining track portions may be established by 
manual actuation of said devices at the remote 
ends of Such through routes and without manual 
Operation of the devices for any intermediate 
Signal location. 

21. In a Switch and signal control system of 
the entrance-exit type described for track lay 
outs having power operated track switches and 
Signals governing train movement over various 
routes through said track layout, said track lay 
out including two or more adjoining portions of 
track with a signal at the entrance to each por 
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tion governing train movement in the same di 
rection; manually operable entrance and exit 
buttons associated with the ends of Said track 
portions; route establishing means for each track 
portion operable to position the track SWitches 
of that portion and govern the clearing of the 
signals thereof, said route establishing means in 
cluding initiating and completion circuit paths 
for each direction of train movement means re 
sponsive to the operation of an entrance button 
for energizing the initiating circuit paths for at 
least the corresponding track portion, Said ini 
tiating circuit paths for said track portions be 
ing normally connected so that the actuation of 
a given entrance button causes energization of 
the initiating circuit paths for two or more track 
portions; means responsive to the operation of 
an exit button at the end of the given One of 
said track portions for energizing the completion 
circuit path for that track portion and for in 
terrupting such normal connection between the 
initiating circuit paths of that track portion and 
the adjoining track portion; and means respon 
sive to the energization of the completion circuit 
paths of one track portion for energizing the is 
completion circuit paths for an adjoining track 
portion the same as if the exit button thereof 
had been manually operated Only if a through 
route is being established over such adjoining 
track portion; whereby a through route includ 
ing two or more of said track portions may be 
established by actuation of the entrance and exit 
buttons at the ends of such through route and 
without manual actuation of the intervening 
buttons. 

22. In an interlocking System for railroads, a 
first signal at one end of a track layout for gov 
erning the movement of traffic over a first por 
tion of a trafic route through said layout, a Sec 
ond signal at an intermediate point in said route 
for governing the movement of traffic in the 
same direction over a second portion of Said 
route, manually operable devices for each end 
of the route and for said intermediate point, 
route control means responsive to the joint Op 
eration of the devices for the two ends of the 
route only to establish said route and to clear 
both said signals, means responsive to the joint 
operation of the devices for the two ends of the 
first portion of the route to establish the first 5 
portion of said route and to clear said first sig 
nal, and means responsive to the joint operation 
of the devices for the two ends of the second 
portion of the route to establish said second por 
tion and to clear said second signal. 

23. In a switch and signal control system of 
the entrance-exit type for a railroad track lay 
out having power operated switch points mov 
able to provide various routes between signal lo 
cations, said layout having adjoining routes over 
two adjoining track portions, and said track por 
tions having a signal at corresponding ends for 
governing train movement in the same direction, 
manually operable buttons for the ends of Said 
track portions and associated With the signal lo 
cations, and route establishing means responsive 
to the operation of the buttons for the opposite 
ends of either of said track portions for govern 
ing the track switch points to set up a route over 
the corresponding track portion and clearing a 
signal at the entrance end of such track portion, 
said route establishing means also responding to 
the operation of the buttons at the extreme ends 
of said two track portions for governing the track 
switches in both said track portions to set up a 
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through route over both track portions and 
clearing the signals at the corresponding ends 
of both track portions, whereby a through route 
including two track portions may be established 
by the manual actuation of the buttons for the 
remote ends thereof Without manual Operation 
for an intermediate point as Well as providing for 
the establishment of routes individual to the 
track portions between any two signal locations 
as may be desired by the operator. 

24. In a Switch and signal control System of 
the entrance-exit type for a railroad track lay 
out having power operated track switches mov 
able to provide various routes, said layout includ 
ing at least two adjoining track portions having 
signals at corresponding ends for governing train 
movement in the same direction, a control panel 
having a miniature track diagram of Said track 
layout located thereon, manually operable but 
tons on said control panel for the ends of each 
of said two adjoining track portions, route es 
tablishing means for each of said track portions, 
each of said route establishing means being re 
sponsive to the joint operation of the buttons at 
the opposite ends of its track portion. Only for 
governing the track Switches in that portion and 
clearing the signal at the entrance thereof, 
through route circuit means interconnecting said 
route establishing means for said two track por 
tions to render both of said route establishing 
means responsive to the joint operation of the 
buttons alone for the remote ends of said two 
track portions for governing the track switches 
in their respective track portions and to clear 
the signal at corresponding ends for allowing 
train movement through both of said track por 
tions, and relay means controlled by the opera 
tion of both said route establishing means in 
response to the operation of the buttons at the 
remote ends of said two track portions for acting 
on said through route circuit means to isolate 
said two route establishing means. 

25. In an interlocking control system, a track 
layout including parallel tracks interconnected 

5 by track Switches adapted to form different traf 
fic routes, entrance and exit buttons for the ends 
of the routes, preliminary and final route Select 
ing circuits for each route, contacts for control 
ling said circuits including a contact controlled 
by each entrance button for energizing the pre 
liminary circuits for each available route having 
its entrance end marked by such button, a con 
tact controlled by each button marking the exit 
end of a route having its preliminary Selecting 
circuits closed for energizing the final Selecting 
circuits for such route, relayS governed by Said 
energized preliminary circuits to open contacts 
controlling the preliminary selecting circuits for 
conflicting routes having different entrance ends, 
relays governed by the energized final selecting 
circuits for Opening contacts controlling the pre 
liminary Selecting circuits for conflicting routes 
having different exit ends, and means controlled 
by said energized final selecting circuits for op 
erating the track switches as required to estab 
lish the corresponding route. 

26. In an interlocking control System, a track 
layout including parallel tracks interconnected 
by track Switches adapted to form different traf 
fic routes, freely movable entrance and exit but 
tons for the ends of the routes, a preliminary 
and a final electro-responsive route selector for 
each route, contacts controlled by said selectors 
in circuits controlling selectors for conflicting 
routes, means controlled by each entrance but 
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ton for energizing the preliminary selector for 
each available route having its entrance end 
marked by such button, means controlled jointly 
by each button marking the exit end of a route 
having its preliminary selector energized and by 
such selector for energizing the final selector for 
Such route, means controlled by an energized 
preliminary selector for opening said contacts 
in circuits controlling selectors for conflicting 
routes having different entrance ends, means. 
controlled by said energized final selector for 
opening said contacts in circuits controlling the 
preliminary selectors for conflicting routes. hav 
ing different exit ends, and relay means asso 
ciated with each switch and responsive to the: 
energization of Said final selector for operating 
the corresponding track Switches as required to: 
establish the corresponding route. 

27. In an interlocking control System, a track 
layout including parallel tracks interconnected 
by track switches adapted to form different traf 
fic routes, entrance and exit buttons for the 
ends of the routes, a preliminary and a final se 
lector for said routes, each comprising a plurality 
of tandem-connected relays, said final selector 
including one relay for each Switch of each route, 
a circuit for, each such relay including back con 
tacts of relays for conflicting routes, means con 
trolled by each entrance button for energizing 
those preliminary selector relays associated with 
each available route having its entrance end 
marked by said button to thereby open said con 
tacts in the circuits for conflicting routes having 
different entrance ends, relay means controlled 
by the energized preliminary selector of one such 
available route and by the button marking the 
exit end of that route for energizing the final 
Selector relays for such route to open the back 
contacts of such relays to thereby release the 
energized relays for routes having different exit 4 
ends, and means controlled by each energized 
final selector relay for operating the correspond 
ing track Switch as required to establish the 
corresponding route. 

28. In an interlocking control system, a track 
layout including parallel tracks interconnected 
by track switches adapted to form different traf 
fic routes, entrance and exit buttons for the 
ends of the routes, a preliminary and a final 
electro-responsive route selector for each route, 
means controlled by each button marking the 
entrance end of a route for energizing the pre 
liminary selector for such route, means controlled 
jointly by each button marking the exit end of 
a route having its preliminary selector energized 
and by such selector for energizing the final 
Selector for such route, circuits including con 
tacts which open when said selectors are ener 
gized for controlling selectors for conficting 
routes, and means controlled by each final se 
lector for operating the track Switches as re 
quired to establish the corresponding route. 

29. In an interlocking control system, a track 
layout including a plurality of track switches. 
adapted to be arranged to form different traffic 
routes including two alternative routes between 
the Sane route ends, a route button for each 
route end, an electro-responsive route selector 
including a circuit for each route, means respon 
sive to the operation of a button for applying en 
ergy to the Selector circuit for each route hav 
ing one end marked by Such button, Said electro 
responsive route selector being normally respon 
sive to the operation of the button at one end 
of said alternative routes to energize the selector 
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circuit for one of said- alternative routes and to 
open the selector circuit for the other alter 
native route, means responsive to the Subsequent 
operation of the button for the other end of a 
selected route for opening all of said selector 
circuits except the one for the selected route 
and for operating the track switches as required. 
for the route, and Selecting means for at times 
preventing the energization of said selector cir 
cuit for said one alternative route to thereby 
permit the energization of the Selector circuit for 
the other in response to the operation of the 
button at one end of said routes. 

30. In an interlocking control system, a track. 
layout including a plurality of track Switches. 
adapted to be arranged to form different traffic. 
routes including two alternative routes between 
the Same route ends, a route button for each. 
route end, an electro-responsive route selector 
including a circuit for each route, means re 
sponsive to the operation of a button for apply 
ing energy to the Selector circuit for each route: 
having one end marked by such button, said 
electro-responsive route selector being normally 
effective When a button at one end of Said alter 
native routes is operated to cause the energiza 
tion of the selector circuit for one of said alter 
native routes and to open the selector circuit 
for the other alternative route, means respon 
Sive to the subsequent operation of the button 
for the other end of a selected route for opening 
all of Said Selector circuits except the one for 
the selected route and for operating the track 
SWitches as required for the route, and manu 
ally controllable Selecting means effective when 
Operated to prevent the energization of the se 
lector circuit for said, one alternative route to 
thereby permit the energization of the selector 
circuit for the other in-response to the operation 
of the button at one end of said routes. 

31. A. Switch and signal control system of the 
entrance-exit type for governing the power oper 
ation of Switches to establish routes over a track 
layout. comprising, a control panel having thereon 
a miniature track diagram of the track layout, 
freely movable manual control devices associated 
With points on said track diagram correspond 
ing to signal locations and operable to desig 
nate Said signal locations as the entrance or exit. 
ends of routes, initiating circuit means energized 
by the Operation of a manual control device to 
designate any given entrance signal location for 
preselecting the position of the trailed switches 
included in all of the establishable routes orig 

5. inating at that entrance signal location, and 
completion circuit means responsive to the sub 
Sequent actuation of a manual control device. 
to designate the exit signal location of a par 
ticular one of said routes for controlling power 
operation of Switches dependent upon the initiat 
ing circuits energized and thereby establishing 
Said route and for at the same time deenergizing 
the initiating circuits relating to all other routes 
Originating, at the same-entrance signal location, 

32. A Switch and signal control system of the 
entrance-exit. type for governing the operation 
Of power-operated Switch points of a railway 
track layout to set up different routes for train 
movement. Over the track layout, comprising free 
ly movable manual control devices associated with 
the signal locations constituting entrance or exit 
ends of Such routes, route establishing means 
including initiating circuits and compietion cir 
cuits for the energization of relay means to cause 
operation of SWitches to different positions as may: 
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be required to establish the various routes 
through the track layout, said route establishing 
means acting in response to the actuation of a 
manual control device to designate any given 
entrance signal location to energize those initiat 
ing circuits which relate to the positions of 
SWitches included in the various establishable 
routes originating at said entrance signal location, 
Said route establishing means acting in respOnse 
to the subsequent actuation of a manual control 
device to designate the exit end of a particular 
one of Said routes to energize certain of Said 
completion circuits dependent upon the energized 
initiating circuit, said energization of Said com 
pletion circuits acting to cause operation of ap 
propriate switches to the proper positions to es 
tablish that particular route and at the same time 
to deemergize the initiating circuits relating to all 
other routes originating at the same entrance sig 
nal location, and signal clearing circuits one for 
each signal closed at one point in response to 
the actuation of a manual control device to des 
ignate the corresponding signal location as the 
entrance end of some route and completely closed 
to clear the signal only if all of the Switch points 
in Some route originating at that signal are in 
normal or reverse positions corresponding with 
the control then exercised by said route establish 
ing means. 
. .33. A SWitch and signal control System of the 
entrance-exit type for governing the power oper 
ation of SWitches to establish routes over a rail 
way track layout comprising, freely movable 
manual control devices for designating the en 
trance and exit signal locations of the track 
layout, route establishing means responding to 
the operation of a manual control device to 
designate any given entrance signal location to 
preSelect the position of the trailed switches in 
the various routes originating at the correspond 
ing entrance signal location, said route establish 
ing means acting upon the subsequent actuation 
of a manual Control device to designate the exit 
end of a particular one of said routes to govern 
the operation of the appropriate switches in ac 
cordance with such preselecting operation to es 
tablish that route, track circuits for the track 
layout and associated relay means governed 
thereby for preventing power operation of each 
switch in a route while a train is passing over 
or approaching said switch in traversing the 
route, and means for preventing a manipulation 
of manual control devices tending to change the 
position of Switches in a route occupied by a 
train and occurring while said train is present 
from being effective to precondition said switches 
for Operation to different positions after the 
train has passed over said switches. 

34. In a Switch and signal control system of 
the entrance-exit type, manual control devices 
Operable to designate entrance and exit signal 
locations and including a normally open self 
restoring exit contact associated with each exit 
signal location, initiating means responsive to 
the Operation of a manual control device to 
designate any given entrance signal location for 
preselecting the position of trailed switches in 
cluded in all of the establishable routes origi 
nating at that entrance signal location, comple 
tion means responsive to the subsequent manual 
closing of an exit contact for the exit end of a 
particular One of said routes for controlling the 
power Operation of Switches dependent upon 
Such preselecting operation to establish that 
route, and means responsive to the closing of an 
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exit contact for maintaining said completion 
means effective independently of the restoration 
of Said exit contact. 

35. A SWitch and signal control system of the 
entrance-exit type for governing the operation 
of power-operated track switches of a railway 
track layOut, comprising a control panel having 
thereon a miniature track diagram of the track 
layout, freely movable buttons associated with 
the points on said diagram corresponding with 
entrance and exit signal locations of the track 
layout for governing the manual closing of en 
trance and exit contacts, each exit contact being 
automatically restored to normal after each 
manual closing thereof, route establishing means 
responsive to the closing of an entrance contact 
for preselecting the position of Switches in 
cluded in the various, establishable routes origi 
nating at the corresponding entrance signal lo 
cation and for supplying an operating potential 
to render effective the manual closing of exit 
Contacts belonging to the exit ends of said 
routes, Said route establishing means including 
Completion means responsive to the closing of an 
exit contact for a particular one of said estab 
lishable routes for operating switches dependent 
upon Said preselecting operation to establish 
that route, said completion means including re 
lay means energized by the closing of said exit 
contact for providing a shunt for said exit con 
tact, whereby said route establishing means is 
maintained effective independently of the res 
toration of said exit contact. 

36. A Switch and signal control system of the 
entrance-exit type for governing the power 
Operation of Switches of a railway track layout 
affording various routes between entrance and 
exit signal locations, including a plurality of 
alternative routes between common entrance and 
exit signal locations comprising, manual control 
devices operable to designate signal locations as 
the entrance and exit ends of routes, and route 
establishing means responsive to the operation 
of the manual control devices to designate the 
entrance and exit signal locations of any given 
route for causing power operation of the ap 
propriate SWitches to the proper positions to 
provide that route, said route establishing means 
including means responsive to the actuation 
alone of the manual control device to designate 
the common entrance signal location of said 
alternative routes for automatically selecting the 
One of Said alternative routes to be established 
Upon actuation of the manual control device to 
designate the common exit signal location of said 
alternative routes. 

37. An entrance-exit type of switch and signal 
control System for track layouts which includes 
an arrangement of Switches affording a plurality 
of alternative routes between the same common 
entrance and exit signal locations comprising, 
freely movable buttons operable to designate 
entrance and exit, Signal locations of the various 
routes of the track layout, route establishing 
means Operable to establish any given route by 
preselecting the position of certain switches in 
response to the actuation of a, button to desig 
nate the entrance signal location of the route 
and operating Switches in accordance with such 
preselecting in response to the actuation of a 
button to designate the exit signal location of 
that route, the actuation of a button to designate 
the common entrance signal location for said 
alternative routes acting to preselect a Switch 
required to be in different positions for said 
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alternative routes for operation to one predeter 
mined position in preference to the other posi 
tion, Such preselection being effective only if the 
alternative route including said switch in said 
predetermined position is not in conflict, with 
Some established route, whereby alternative 
routes are automatically selected one at a time 
in a predetermined order of preference and 
dependent upon conflict of the respective alter 
native routes with other routes then established. 

38. In an entrance-exit type of switch and 
Signal control System for track layouts including 
a plurality of alternative routes between com 
mon entrance and exit signal locations, route 
establishing means operable to establish routes 
OVer the track layOut in response to the actua 
tion of manual control devices to designate the 
entrance and exit signal locations of such routes, 
route establishing means including contact 
means responsive to the actuation of a manual 
Control device alone to designate the common 
entrance Signal location of said, alternative 
routes to condition said route establishing means 
to act so as to establish only one of Said, alterna 
tive routes without race or conflict in the energi 
Zation of relays in response to the actuation of 
a manual control device to designate the common 
exit end of said alternative routes, said contact 
means acting to select, a predetermined Superior 
one of said alternative routes if it is not in con 
flict, with some other route then established by 
the route establishing means and to Select auto 
matically another one of said alternative routes 
if such conflict exists. 

39. An entrance-exit type of Switch control 3 
systern for track layouts affording alternative 
routes between common entrance and exit signal 
locations comprising, freely movable buttons 
manually operable to designate said common 
entrance and exit signal locations, route estab 
lishing means governed by said buttons for 
controlling the power operation of the SWitches 
included in said alternative routes, said route 
establishing means including a preselecting relay 
for each switch required to be in different posi 
tions for different alternative routes, initiating 
circuit means energized by the operation of a 
button to designate said common entrance signal 
location for energizing the preselecting relay of 
each switch in said alternative routes disposed 
in trailing relation in its normal position to said 
entrance signal location, only if that part of a 
route for train movement from said common 
entrance signal location to and over the cor 
responding switch in its normal position is not 
in conflict with some other established route, said 
route establishing means acting in response to 
the operation of the exit buttons for the com 
mon exit signal location of said alternative routes 
to cause operation of the switch or Switches in 
accordance with the energized or non-energized 
condition of the corresponding preselecting relay, 
whereby a particular one of Said alternative 
routes is automatically selected and established 
by entrance and exit button manipulation in 
accordance with a predetermined order of prefer 
ence and dependent upon conflict of the respec 
tive alternative routes with other routes then 
established. 

40. A switch and signal control System of the 
entrance-exit type for railway track layouts in 
cluding one or more switches disposed in a 
trailing relation to an entrance signal location 
and operable to different positions to provide 
different alternative routes from said entrance 
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signal location to a common exit signal location, 
manually: Operable buttons for closing entrance 
and exit contacts aSSociated with said entrance 
and exit signal locations, preselecting relay 

5 means for each of said switches, initiating cir 
cuit means rendered effective by closing of said 
-entrance contact for controlling said preselecting 
-relay means to preselect the corresponding 
SWitch for operation to One predetermined posi 

O ...tion in preference to the other position, provided 
that part of a route for train movement from said 
entrance signal location to and Over the cor 
responding SWitch in Said predetermined posi 
tion is not in conflict with SOme other route then 
established, said preselecting means acting to 
preselect Said other position of the Switch if said 
initiating circuit means is not effective on ac 
count of such conflict, and means responsive to 
the subsequent closing of said exit contact for 

20 operating said switch or switches in accordance 
with the condition of the correspondining pre 
Selecting relay means, whereby the alternative 
routes are automatically selected in a predeter 
mined order of preference and dependent upon 
conflict of the respective alternative routes with 
other routes then established. 
41. In a switch and signal control System of 

the entrance-exit type for track layouts afford 
ing one or more through routes over tWO adjoin 
ing interlocked groups past one or more inter 
mediate signal locations, said System comprising 
manual control devices for designating the Sig 
nal locations of said track layout to constitute 
the entrance or exit ends of desired routes or 
through routes, route establishing means for each 
of said interlocked groups to set up the different 
routes between the signal locations of that group, 
circuit means responsive to the actuation of a 
manual control device to designate any given en 

30 

:40 trance signal location to prepare for Operation 
said route establishing means for those of said 
interlocked groups involved in any through route 
originating at said entrance signal location, the 
actuation of a manual control device to designate 
the exit signal location of a particular One of 
said through routes rendering the route estab 
lishing means of the remote group effective to es 
tablish a route through that group to the en 
trance signal thereof constituting an intermedi 
ate signal in that particular through route, elec 
tro-responsive means associated With each inter 
mediate signal location and responding to the 
establishment of a route from that signal loca 
tion through the remote interlocked group to 
Control the clearing of that Signal and to exer 
cise a control on the route establishing means of 
the adjoining interlocked group the same as if 
the manual control device for Such intermediate 
Signal location had been operated. 

42. A SWitch and Signal control System of the 
entrance-exit type for governing the power oper 
ation of Switches and the clearing of signals of 
a railway track layout including a plurality of 
interlocked groupS and affording through routes 
over adjoining interlocked groups past one or 
more intermediate signal locations, said system 
Comprising manual Control devices operable to 
designate the signal locations of said track layout 

to as the entrance ends or the exit ends of desired 
routes, route establishing means associated with 
each interlocked group and including relays con 
trolling the operated position of the switches and 
the clearing of the signals to provide routes for 

75 train movement over that interlocked group be 
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tween entrance and exit signal locations thereof, 
circuit means responsive to the Operation of a 
manual control device to designate any given en 
trance signal location for rendering effective the 
actuation of only those manual control devices 
to designate the exit signal location of Some eS 
tablishable route or through route Over the track 
layout originating at said entrance signal loca 
tion, said circuit means also rendering effec 
tive said route establishing means associated with 
those interlocked groups involving Said estab 
lishable routes to be operated when an exit func 
tion is performed for that interlocked group and 
establish a route over that interlocked group 
connecting with said designated entrance Signal 
location, the operation of a manual control de 
vice to designate the exit signal location of a 
through route over two or more interlocked 
groups governing the route establishing means 
of the remote interlocked group to establish the 
route connecting with the signal location of that 
interlocked group constituting an intermediate 
signal location in said through route, electro 
responsive means associated with said intermedi 
ate signal location and responsive to Said Opera 
tion of said route, establishing means of Said re 
mote interlocked group to perform entrance and 
exit functions for controlling the clearing of the 
signal for said route over said remote interlocked 
group and also for governing the route estab 
lishing means for the adjoining interlocked group 
to establish a route over that interlocked group, 
said operation being repeated for other inter 
mediate signal locations if any in the through 
route, whereby a through route may be estab 
lished over a plurality of interlocked groups and 
the intermediate signals controlled to assume the 
clear conditions merely by the actuation of man 
ual control devices to designate the extreme en 
trance and exit ends of said through route and 
without manipulation of manual control devices 
associated with the intermediate signal locations 
of said through route. 

43. A switch and signal control System of the 
entrance-exit type for track layouts affording One 
or more through routes over two adjoining inter 
locked groups past one or more intermediate sig 
inal locations, said system comprising manually 
operable buttons for designating the signal loca 
tions of said track layout to constitute the en- ; 
trance or exit ends of a desired route or through 
route, preselecting circuit means energized in re 
sponse to the actuation of a button to designate 
any given entrance signal location for preselect 
ing the position of the trailed Switches included 
in any establishable route originating at Said Sig 
nal location, and also preselecting the position of 
the trailed switches in the remote interlocked 
group involved in a through route originating at 
said entrance signal location, route completion 
means responding to the operation of a button 
to designate the exit end of a through route only 
if said preselecting circuit means is effective for 
that through route for governing the operation 
of the switches in the associated remote inter 
locked group in accordance with Such preselect 
ing operation to establish a route through that 
interlocked group connecting to an entrance Sig 
nal thereof constituting an intermediate signal 
location in said through route, and electro-re 
sponsive means associated with said intermediate 
signal location and responding to the completion 
of a route from that signal location through the 
remote interlocked group to control the clearing 
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exit control upon the route completion means of 
the near adjoining interlocked group, the Opera 
tion of the route completion means to establish a 
route through each interlocked group rendering 
ineffective the preselecting circuit means for all 
other routes originating at the same entrance and 
intermediate signal locations. 

44. A switch and signal control System of the 
entrance-exit type for track layouts affording 
one or more through routes over a plurality of 
adjoining interlocked groups past one or more 
intermediate signal locations, said System con 
prising manually operable buttons for designat 
ing the signal locations of said track layout as 
the entrance and exit ends of a desired route or 
through route, initiating circuit means aSSociated 
With each interlocked group and energized by the 
operation of a button to designate any given en 
trance signal location of that interlocked group 
for preselecting the position of the trailed 
SWitches in all of the establishable routes orig 
inating at that signal location, circuit connec 
tions associated With each Signal location Which 
may become an intermediate Signal location in 
Some through route for connecting the initiating 
circuit means for the corresponding adjoining 
interlocked groups, Whereby operation of the but 
tOn to designate the entrance signal location of 
one or more through routes pre-selects the posi 
tion of the trailed SWitches in the Warious inter 
locked groups involved in such through routes, 
means for rendering ineffective said circuit con 
nections at an intermediate Signal location when 
that signal location constitutes the entrance or 
exit end of an established route, completion cir 
cuit means for each interlocked group effective 
upon designation of an exit signal location there 
of Only if said initiating circuit means is effective 
for a route terminating at that exit signal loca 
tion for governing the operation of the SWitches 
to establish a route over that interlocked group 
dependent upon the position of SWitches pre 
Selected by the initiating circuits energized, the 
Operation of said completion circuit means to 
establish Such a route rendering ineffective the 
initiating circuits relating to all other routes 
Originating at the Same entrance signal location, 
and means responsive to the completion of a 
route of an interlocked group from an entrance 
signal location thereof for exercising an exit con 
trol for the corresponding Signal location upon 
the Completion circuit means of the adjoining 
interlocked group, provided buttons have not been 
manually actuated to designate that signal loca 
tion as the entrance or exit end of a route. 

45. In a Switch and signal control system of 
the entrance-exit type described for track layouts 
having power operated track switches and sig 
nals for governing train movement over various 
routes afforded by said track layout, said track 
layout including two or more adjoining inter 
locked groups affording through routes past one 
Or more intermediate Signal locations, said sys 
ten comprising route establishing means for each 
interlocked group operable to position the track 
SWitches of that interlocked group and govern 
the clearing of entrance signals thereof, manually 
Operable entrance and exit buttons for governing 
Said route establishing means, said route estab 
lishing means including a network of initiating 
circuits energized by the operation of entrance 
buttons alone and completion circuits controlled 
by the Operation of exit buttons for controlling 
the Operation of the track switches in accord 

of the signal at that location and to exercise an 75 ance With the energized condition of said initiat 
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ing circuits, means for controlling the continuity 
of said initiating circuits to Supply current to 
points of the network corresponding with the lo 
cations of SWitches in the track layout only if 
a path for train movement from the designated 
entrance signal location to the respective Switch 
location is afforded by the track layOut and is 
not in conflict with some route then established, 
circuit connections associated with each Signal 
location. Which may become an intermediate Sig 
nal location in Sonne through route for normally 
connecting the initiating circuits for adjoining 
interlocked groups whereby operation of an en 
trance button may energize the initiating circuits 
for a plurality of interlocked groups involving the 
yarious through routes originating at the corre 
sponding entrance signal location, and means re 
sponsive to the energization of completion cir 
cuits to establish a route over an interlocked 
group to an entrance signal location thereof and 
effective only if that signal location has not been 
made the entrance or exit end of some route by 
previous operation of the associated entrance 
or exit button for energizing the completion cir 
cuits for the next adjoining interlocked group in 
the same Way as if the corresponding exit button 
had been manually operated, whereby a through 
route including tWO, or more interlocked groups 
may be established by the actuation of the en 
trance and exit buttons at the extreme ends of 
such through route and Without manual actua 
tion of the buttons for intervening intermediate 
signal locations. 

46. A switch and signal control System of the 
entrance-exit type for track layouts affording 
one or more through routes over a plurality of 
successive interlocked groups past one or more 
intermediate signal locations, said System com 
prising freely movable buttons manually oper 
able to designate entrance and exit ends of a 
desired route or through route, route establishing 
means for each interlocked group operable to 
position the track switches thereof to set up 
routes and govern the clearing of entrance Sig 
nals for such routes, circuit means responsive to 
the actuation of an entrance button for the en 
trance end of any through route for preparing 
the route establishing means of the interlocked 
groups involved in that through route for opera 
tion when an exit control for the corresponding 
interlocked group exists, means for rendering 
said circuit means ineffective. With respect to 
those routes past an intermediate signal location 
when any route terminating at that signal loca 
tion is established or occupied by a train, and 
through route control means associated with 
each signal location which'may become an inter 
mediate signal in some through route and re 
sponsive to the establishing of a route over the 
interlocked group over which that signal governs 
train movement for controlling the clearing of 
that signal and for governing the route establish 
ing means of the next adjoining interlocked 
group in the same Way as if a, button had been 
operated to designate the location of that signal 
as the exit end of a route over said adjoining 
interlocked group, whereby the actuation of an 
exit button for a through route causes opera 
tion of the route establishing means for the 
remote interlocked group to establish a route 
connecting to an entrance signal thereof and also 
governs the through route, control means at that 
signal to cause operation of the route establish 
ing means for the next adjoining interlocked 
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and through route control means of other inter 
locked groups if any, until the complete through 
route is established and each intermediate signal 
is controlled to assume its clear condition. 

47. In a Switch and signal control System of 
the character described for governing the posi 
tion of power-operated track switches and the 
clearing of signals for a railway track layout 
including one or more interlocked groups and 
affording one or more through routes past one 
or more intermediate signals, said System com 
prising manually operable buttons for actuating 
entrance and exit contacts to designate the signal 
locations of said track layout as the entrance or 
exit ends of some desired route or through route, 
route establishing means Operated in response 
to the actuation of entrance and exit contacts 
of any given route or through route for govern 
ing the position of the track SWitches in one or 
more interlocked groups to establish that route 
and control the clearing of an entrance signal 
and each intermediate signal if any for that 
route, and electro-responsive means aSSociated 
with each intermediate signal location and re 
sponsive to the operation of said route establish 
ing means to provide a route originating at that 
signal location for closing circuits for shunting 
the corresponding entrance and exit contacts and 
thereby control the route establishing means in 
the same Way as if said entrance and exit con 
tacts had been manually operated, said electro 
responsive means being ineffective if the corre 
sponding entrance and exit contacts had been 
previously actuated manually. 

48. A switch and signal control system of the 
entrance-exit type for track layouts affording one 
or more through routes over successive inter 
locked groups past one or more intermediate 
signals comprising, buttons associated with the 
signal locations of the track layout and adapted 
to be manipulated to actuate entrance and exit 
contacts to designate the corresponding signal 
location as the entrance or the exit end of a 
desired route, route establishing means responsive 
to the actuation of entrance and exit contacts 
of different interlocked groups for governing the 
power operation of the switches in said inter 
locked groups and intervening interlocked groups 
if any and for controlling the clearing of the 
entrance signal and each intermediate signal in 
the through route between the signal locations 
corresponding to the entrance and exit con 
tacts actuated, said route establishing means 
including circuit connections associated with 
each signal location which may become an in 
termediate signal location in some through route 
for permitting said route establishing means to 
set up a through route past that intermediate 
signal location, and means including directional 
stick relays controlled by track circuits and ren 
dered effective upon clearing of a signal at the 
entrance to a route established over an inter 
locked group for interrupting said circuit con 
nections if any aSSociated With the signal loca 
tion of that interlocked group constituting the 
exit end of said route. 

49. A switch and signal control system of the 
entrance-exit type for track layouts affording 
one or more through routes over successive inter 
locked groups past one or more intermediate 
signal locations comprising, manually operable 
control devices associated with the signal loca 
tions of said track layout and operable to desig 
nate Said Signal locations as the entrance or exit 

group, and in turn the route establishing means 75 ends of some desired route, a signal control re 
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lay for each intermediate signal, route establish 
ing means responsive to the Operation of manual 
control devices to designate the entrance and 
exit ends of any given route or through route 
for governing the operation of the SWitches in 
the one or more interlocked groups involved to 
positions required for that route and for ener 
gizing the signal control relay for each inter 
mediate signal of that route, a signal clearing 
circuit for each intermediate signal closed only 
if the corresponding signal control relay is ener 
gized and all of the Switches in some route 
Originating at the corresponding entrance signal 
location are Operated to positions to correspond 
With the control then being exercised by said 
route establishing means, track circuit controlled 
means for maintaining a signal control relay for 
each intermediate signal energized until a train 
passes that signal, and means for deenergizing 
each Signal control relay in response to the 
manipulation of the corresponding manual con 
trol device. 

50. A Switch and signal control system of the 
entrance-exit type for track layouts including a 
plurality of interlocked groups and affording one 
or more through routes past one or more inter 
mediate signals comprising, buttons manually 
Operable to designate the signal locations of said 
track layout as the entrance or exit ends of some 
desired route, route establishing means respon 
sive to the operation of said buttons for the 
entrance and exit ends of any given route or 
through route for establishing that route over 
One or more interlocked groups and for control 
ling the clearing of one or more signals in said 
route, Said route establishing means including 
relay means associated with the various switches 
and initiating circuits for governing the selective 
energization of said relay means, the operation 
of a button to designate any given entrance sig 
nal location acting to energize certain initiating 
circuits to cause energization of said relay means 
asSociated With those trailed SWitches in one or 
more interlocked groups included in some es 
tablishable route or through route originating 
at Said entrance signal location, the initiating 
circuits for energizing the relay means for any 
given trailed switch being effective only if some 
path for train movement from the designated en 
trance signal location up to that SWitch is avail 
able and not in conflict. With Some route then 
established, and means for interrupting said 
initiating circuits relating to routes past an in 
termediate signal location. When a route termi 
nating at that signal location is occupied by a 
train. 

51. A Switch and Signal control System of the 
type described for governing the power opera 
tion of Switches and the clearing of Signals of a 
railway track layout including a plurality of in 
terlocked groups and affording tWo alternative 
through routes between common entrance and 
exit signal locations of different interlocked 
groups past different intermediate signal loca 
tions, said system comprising freely movable but 
tons manually operable to designate the signal 
locations of said track layout as the entrance 
or exit ends of a desired route or through route, 
and route establishing means responsive to the 
operation of buttons to designate the common 
entrance and exit signal locations of Said alter 
native through routes for governing operation 
of the switches in said different interlocked 
groups to positions required to establish a Su 
perior one of said alternative routes in preference 
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to the other and for controlling the clearing of 
the signal at each intermediate signal location 
in said Superior alternative route, said route es 
tablishing means acting automatically to estab 
lish the other of said alternative through routes 
and clearing each of the intern ediate signals 
therein if said Superior alternative through route 
is in conflict with any established route in any 
interlocked group, 

52. In a SWitch and Signal control System. Of 
the entrance-exit type, a track layout including 
at least two interlocked groups with power-op 
erated track Switches to set up different routes 
between the signal locations of Such group and 
also to afford through routes including at least 
two or more alternative through routes over said 
interlocked groups past different intermediate 
signal locations, manual control devices for said 
Signal locations for designating Such locations as 
the entrance or exit ends of the desired routes 
Or through routes, initiating circuit means ren 
dered effective upon the actuation of a manual 
Control device to designate an entrance signal 
location to preselect the position of the trailed 
SWitches in all through routes originating at said 
entrance signal location, said initiating circuit 
means acting to preselect the normal position 
in preference to the reverse position in the case 
of those trailed switches which may be in either 
position for Said alternative through routes and 
thereby preselect a predetermined one of said 
alternative through routes, completion circuit 
means rendered effective upon the actuation of 
a manual control device to designate the exit end 
of a particular one of said through routes to 
cause the power Operation of Said track SWitches 
in acocrdance with said preselection to establish 
that particular through route and to render in 
effective the initiating circuit means for all routes 
in conflict with said particular through route, 
electro-responsive means associated With each 
Signal location Which may become an interme 
diate signal location in Some through route and 
responsive to the establishment of any particu 
lar through route past such intermediate signal 
location to control the clearing of Said interme 
diate signal, and means acting When a through 
route is established past an intermediate sig 
nal location to segregate the respective initiating 
circuit means and the completion circuit means 
for the adjoining interlocked groups and render 
Such circuit means for the remote group depend 
ent upon traffic conditions. 

53. A Switch and signal control System of the 
entrance-exit type described for track layouts 
affording alternative through routes over a plu 
rality of interlocked groups between common 
and entrance exit signal locations of different 
interlocked groups, said System comprising free 
ly movable buttons associated With the signal 
locations of Said track layout and manually Op 
erable as entrance and exit buttons to designate 
the corresponding signal locations a.s. the en 
trance or the exit end of a desired route or 
through route, route establishing means aSSO 
ciated with said interlocked groupS and includ 
ing initiating circuits, certain of said initiating 
circuits being energized by operation of any given 
entrance button to preselect the position of all 
trailed Switches included in any One of the routes 
or through routes originating at the correspond 
ing entrance signal location, said initiating cir 
cuits acting to preselect those trailed SWitches 
required to be in different positions for different 
alternative routes for operation to the normal 
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: position in preference to the reverse position, 
means for controlling the initiating circuits for 
Said Switches trailed in different positions for 
alternative routes to Select the preferred normal 
position Only if there is a path for train move 
ment from the designated entrance signal loca 
tion to and over that SWitch in its normal posi 
tion, and route completion means responding to 
the Operation of an exit, button for Operating the 
appropriate SWitches to positions in accordance 
With the energized condition of said initiating 
circuits and as required to establish a route over 
one or more interlocked groups between the en 
trance and exit buttons actuated and also gov 
erning the clearing of the entrance signal and 
each intermediate signal if any governing train 
movement over said One or more interlocked 
groups. 

54. A switch, and signal control system of the 
entrance-exit type for a railway track layout af 
fording one or more through routes past one or 
more intermediate signal locations comprising, 
manually operable devices for designating the 
signal locations of said track layout to constitute 
entrance and exit ends of a desired route or: 
through route, route establishing means operat 
ing in response to the operation of buttons to 
designate entrance and exit ends of a route to 
govern the operation of the SWitches in the One 
or more interlocked groups to positions required 
for establishing said route and for controlling the 
clearing of a signal at the entrance end of Said 
route and at each intermediate signal location if 
any in that route, and track circuit controlled 
imeans for maintaining in the clear condition the: 
signal at each intermediate signal location in a 
through route ahead of a train traversing that 
route until the train passes the respective signal 
location. 

55. A switch and signal control System of the 
entrance-exit type for establishing routes over 
track layouts affording different optional routes 
between certain entrance and exit signal loca 
tions comprising, entrance and exit buttons for 
said signal locations, initiating circuits energized 
by the operation of said entrance button alone 
for preselecting the appropriate switches of the 
track layout for operation to the proper positions 
to establish a preferred one of Said Optional 
routes, completion circuit means responsive to 
the operation of said exit button for operating 
said Switches in accordance With Said preselection 
to establish said preferred route, and auxiliary 
manual control means for governing said initiat 
ing circuits to modify said preselection and there 
by cause said completion circuit means to estab 
lish a different optional route in response to the 
operation of said exit button following the oper 
ation of said entrance button. 

56. A switch and signal control system of the 
entrance-exit type for establishing routes over 
a track layout affording different alternative 
routes between entrance and exit signal locations 
comprising, entrance and exit buttons for Said 
signal locations, switch control relays associated 
with each switch and acting when energized to 
control the operation of that SWitch to the nor 
mal or the reverse position, initiating circuits 
energized by the operation of said entrance but 
ton alone and normally acting to preselect the 
SWitch control relays of certain Switches to COr 
respond with a preferred one of Said alternative 
routes, the continuity of said initiating circuits 
relating to said preferred route being controlled 
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SWitch control relays to position Switches for a 
different route, completion circuit means respon 

..sive to the operation of Said exit button for en 
ergizing switch control relays to establish a route 
in accordance With Said preselection, and an aux 
iliary manual control device for each switch for 
controlling the energization of the corresponding 
SWitch control relays to cause operation of the 
individual Switch to normal or reverse positions 
as desired, the operation of an auxiliary manual 
control device for certain Switches included in 
Said alternative routes acting to change the initi 
atting circuits normally energized by operation of 
said entrance button and thereby cause said com 
pietion circuit means to establish a different one 
of Said alternative routes in response to the oper 
ation of said exit button. 

57. A route coratrolled System of the entrance 
exit type for railway track layouts having 
Switches and signals in a plurality of interlocked 
groups and including parallel tracks and associ 
ated crossovers to provide alternative through 
routes over successive interlocked groups past 
different intermediate signals, manually oper 
able buttons for designating the entrance and exit 
ends of desired routes, route establishing means 
for Operating SWitches to establish any given 
route or through route in response to the actua 
tion of buttons to designate entrance and exit 
ends thereof, means responsive to the actuation 
of a button to designate the common entrance 
end of said alternative through routes for condi 
tioning said route establishing means to set up 

. One of Said alternative routes past a particular 
intermediate signal upon actuation of a button 
to designate the exit end of said through routes, 
and track circuit controlled means responsive to 
the presence of a train in a route terminating at 
said particular intermediate signal for rendering 
said conditioning ineffective with respect to the 
through route including that intermediate sig 
nal and thereby cause said route establishing 
means to set up another alternative route in 
cluding a different intermediate signal, 

45 58. A Switch and signal control system of the 
entrance-exit type for railway track layouts hav 
ing Switches and signals arranged in a plurality 
of interlocked groups, With parallel tracks and 
aSSociated crossovers adapted to provide alter 
rative through routes between certain entrance 
and exit signal locations of adjoining interlocked 
groups past different intermediate signals, said 
System comprising manually operable buttons for 
designating the signal locations to constitute the 
entrance and exit ends of desired routes and 
through routes, route establishing means associ 
ated with each interlocked group and including 
route completion circuits for operating Switches 
in response to the actuation of a, button to desig 
nate the exit end of a route dependent upon the 
energization of Corresponding initiating circuits 
by the actuation of a button to designate the en 
trance end of said route, said initiating circuits 
When energized by the actuation of a button to 
designate the common entrance signal location 
for Said alternative through routes normally act 
ing to preselect the position of a crossover in a 
remote interlocked group required to be in dif 
ferent positions for said alternative through 
routes for operation to the normal position in 
preference to the reverse position and thereby 
Select a Superior through route including a par 
ticular intermediate signal, and track circuit con 
trolled means responsive to the presence of a 

by contacts operated by the energization of 75 train in any route terminating at said particular 
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intermediate signal for rendering ineffective the 
preselection of Said CrOSSOver for Operation to the 
normal position, and thereby automatically Select 
a route past a different intermediate signal for 

- moving a Second train around the first train. . . 
59. A SWitch and Siginal control Systern Qi tine 

entrance-exit type for track layouts affording 
through routeS past. One or noi?e intermediate 

... Signa is comprising, manually . Operable buttons 
for designating entrance and exit ends of desired 
routes, route establishing means for establishing 
any given route or through route in response to 

, the actuation of buttons to designate the en 
trance and exit ends thereof, said route establish 
ing...means inciuding Completion circuits for ini 
tiating operation of switches to establish the 
routes, Said compietion circuit.S. relating to each 
route being different for opposite directions of 

...train movement OVer that route, and means a SSo 
ciated with each signal location which may be-: 
come an intermediate signal location in some 

- through route and responsive to the energiza 
tion of the completion circuits relating to the di 
rection of train movement away from that signal 

termediate signal at that location. - - - - 
60. A Switch and signal control system of the 

entrance-exit type for track layouts affording one 
Or more through routes over successive inter 
locked groups past one or more intermediate sig- 30. 
nal locations, Said System comprising manually 
Operable buttons for designating the entrance and 
exit ends of the desired routes, route establish 
ing means for each interlocked group including 
initiating circuits and completion circuits, said 
completion circuits relating to each route being 
different for opposite directions of train move 
ment over that route, the actuation of a button 
to designate any given entrance signal location 
acting to energize the initiating circuits for ren 
dering effective the actuation of buttons to des 
ignate exit ends of all available routes and 
through routes originating at that signal location 
and for preselecting the position of switches in 
all interlocked groups in accordance with said 
routes, the subsequent actuation of a button to 
designate the exit end of an available through 
route acting to energize those completion circuits 
of the remote interlocked group relating to the 
direction of train movement away from, said en 
trance signal location, said energization of said 
completion circuits acting to establish a route 
Over Said remote interlocked group in accordance 
With the preselected position of the switches 
therein and connecting with a particular en 
trance signal thereof constituting an intermedi 
ate signal in the through route, and means as 
Sociated with said intermediate signal location 
and responsive to the energization of said com 
pletion circuits for said direction of train move 
ment for controlling the clearing of the entrance 
signal for a corresponding direction of train 
movement. . . 

61. In a SWitch and signal control system of 
the entrance-exit type for governing the power 
operation of the track switches in a track layout 
including at least two adjoining interlocked 
groups, a control panel having thereon a minia 
ture track diagram of the track layout, freely 
movable manual control devices located on said 
track diagram, at points, corresponding to the 
ends of the respective interlocked groups, route 
establishing means for each of said interlocked 

... groups, the route establishing. means for any 
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given interlocked group being responsive to the 
actuation of the manual control devices at the 
opposite ends of any particular route of its in 
terlocked group to cause the Operation of the 
track Switches as required to establish that par 
ticular route, and through route electro-respon 
sive relay means for interconnecting each of said 
route establishing means for adjoining inter 
locked groups to cause the route establishing 
means of the several interlocked groups to be re 
sponsive to the actuation of manual control de 
vices at the extreme ends of two or more. Such 
interlocked groups to establish adjoining. routes 
in the intervening interlocked groups to form a 
through route the same as if manual control de 
vices had been actuated for each of the respec 
tive adjoining interlocked groups. 

62. A SWitch and signal control System of the 
entrance-exit type for a track layout including 
a plurality of adjacent interlocked groups, and 
thereby affording different routes in each group 
between Signal locations as well as various 
through routes past one or more intermediate 
signal locations, manual control devices for said 

location for controlling the clearing of the in- 25. Signal locations operable to designate entrance 
and exit signal locations, route establishing 
means acting in response to the operation of a 
manual control device for any given entrance sig 
nal location followed by the actuation of a man 
ual Control device for an exit end of any estab 
lishable route originating at said given entrance 
Signal location to control the power operation 
of the track Switches to set up a route connect 
ling such entrance and exit signal locations, 
means acting in response to the actuation of a 
manual control device to designate a given en 
trance signal location to render effective for op 
eration the manual control device at the exit 
ends of the various available routes and through 
routes originating at said given entrance signal 
location and also acting to condition for opera 
tion said route establishing means for the asso 
ciated interlocked group and each succeeding in 
terlocked group including a route or routes form 
ing a part of some through route originating at 
said given entrance signal location, such condi 
tioning Operation of the Succeeding interlocked 
groups being with respect to each intermediate 
signal location included in the various through 
routes originating at said given entrance signal 
only if such through route in which such signal 
location is included is not occupied by a train, 
the operation of a manual control device to des 
ignate exit signal locations of some through route 
causing the associated route establishing means 
to set up a route in accordance with said condi 
tioning, and electro-responsive means for each 
Signal. Which may become an intermediate signal 
location in Some through route responsive to the 
Setting up of a route in its interlocked group 
in advance of such signal by its associated route 
establishing means to cause the clearing of its 
asSociated signal and perform an exit operation 

means of the next pre 
ceding interlocked group. W. 

63. In a switch and signal control system for 
railroads, a track layout having power operated 
track Switches for setting up different routes be 
tween signal locations, manual control devices 
associated with each of said signal locations for 
designating the corresponding location as an en 
trance or exit signal location of a desired route, 
switch control relay means for each of said track 
SWitches for governing its normal or reverse op 
eration. When actuated, initiating circuit means 
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or exit ends of routes, preselecting relay means energized upon the actuation of any given con 

trol device to designate an entrance signal loca 
tion to render the manual control device at the 
exit end of each of the available routes originat 
ing at said entrance signal location effective to 
designate an exit signal location and also to pre 
select for operation the switch control relay 
means for only those switches in the routes origi 
nating at said given entrance signal location, and 
completion circuit means energized upon the ac 
tuation of the manual control device rendered 
effective at the exit end of a particular one of Said 
routes to designate an exit signal location, said 
completion circuit means thus energized acting to 
operate the switch control relay means for the 
switches of only that particular route and also 
acting at the same time to render ineffective the 
initiating circuit means for the other routes orig 
inating at said entrance signal location. 

64. In a switch and signal control System of the 
entrance-exit type for governing the power Oper 
ation of switches to establish routes over a track 
layout between signal locations, a control panel 
having thereon a miniature track diagram of Said 
track layout, freely movable manually control 
devices on said track diagram at points corre 
sponding to said signal locations and operable to 
designate said signal locations as the entrance 
or exit ends of routes, preselecting relay means 
for said track switches, initiating circuit means 
energized upon the actuation of any given man 
ual control device to designate an entrance Sig 
nal location for controlling the preselecting re 
lay means to select the position of the trailed 
track switches included in all of the available : 
routes originating at that given entrance Signal 
location to thereby preselect the position of Such 
switches, said initiating circuits also including 
contacts of said preselecting relay means for the 
trailed track switches to limit the current flow in 
the circuit portions of said initiating circuit 
means corresponding to the possible routes af 
forded by the track layout and originating at Said 
given entrance signal location, and said initiat 
ing circuit, means also supplying current to the 
manual control devices for the exit ends of Said 
available routes, and completion circuit means 
responsive to the subsequent actuation of a man 
ual control device to designate the exit signal 
location of a particular one of said available 
routes for determining the positions of the re 
maining Switches in that route not having their 
positions selected by a preselecting relay means 
while concurrently effecting the power operation 
of all the track Switches required to establish said 
particular route, and also at the same time act 
ing to open contacts to isolate the initiating cir 
cuits for said particular route and render in 
effective the initiating circuits relating to all 
conflicting routes, and means responsive to the 
actuation of a manual control device for the exit 
end of said particular route for maintaining said 
completion circuit means effective dependent up 
on said isolated initiating circuits for said par 
ticular route and independently of the restora 
tion of Said manual control device. 

65. In a SWitch and signal control System of the 
entrance-exit type for governing the power op 
eration of Switches to establish routes Over a 
track layout between signal locations, a control 
panel having thereon a miniature track diagram 
of said track layout, freely movable manual Con 
trol devices on said track diagram at points cor 
responding to said signal locations and operable 
to designate said signal locations as the entrance 
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associated with said track switches, initiating cir 
cuit means including contacts of said preselect 
ing relay means and acting to control Said pre 
selecting relay means for preselecting the posi 
tions of those trailed switches included in the 
various available routes originating at that given 
entrance signal location in response to the ac 
tuation of the manual control device for such 
entrance signal location, said initiating circuit 
means thus acting with respect to the preselect 
ing relay means for any trailed SWitch only pro 
viding there is a path available for train move 
ment from said given entrance signal location 
to and over the corresponding track SWitch Which 
path is not in conflict with any route then estab 
lished, and completion circuit means responsive 
to the subsequent actuation of a manual control 
device to designate the exit signal location of a 
particular One of said available routes for deter 
mining the positions of the remaining Switches 
which are facing point Switches in that route 
While concurrently effecting the power operation 
of all the track Switches required to establish 
Said particular route, and also at the Same time 
acting to restore to normal conditions the pre 
Selecting relay means for all of the other routes 
Originating at Said given entrance Signal location. 

66. In a SWitch and signal control System of 
the character described for railroad track lay 
Outs having a number of Switches operable to 
provide various routes through said track lay 
out between signal locations and in which all 
of the Switches for a given route are positioned 
by the actuation of manually operable buttons 
aSSociated with the signal locations Constituting 
the entrance and exit ends of that route, said 
System comprising with respect to any given 
route for One direction of train movement, a nor 
mal and reverse control relay for each SWitch, 
a preselecting relay means for each Switch trailed 
by train movement in said direction, means re 
Sponsive to the manual operation of the button 
for the entrance end of said route for energiz 
ing initiating circuits for controlling said pre 
Selecting relay means for each trailed Switch in 
accordance with the position thereof required to 
establish said route, said preselecting relay means 
for a SWitch being controlled by its initiating 
circuit only if the portion of a route from the 
entrance signal location to said Switch is not 
in Conflict with some route then established, an 
exit relay responsive to the operation of the but 
ton aSSociated with the exit end of said route 
and receiving current from said initiating cir 
cuits, and completion circuits energized upon en 
ergization of Said exit relay for energizing the 
normal or reverse SWitch control relay for each 
trailed Switch in accordance with the condition 
of its preselecting relay means and for also en 
ergizing the normal or the reverse Switch con 
trol relay for each facing point Switch accord 
ing to the position. Such switch must assume to 
establish said route, said Switch control relays 
When energized to establish said route acting to 
Open the initiating circuits relating to all other 
routes originating at the same entrance end. 

67. In an interlocking control system, a track 
layOut including track Switches arranged to form 
different routes for governing traffic in two direc 
tions, route levers for the ends of said routes, 
a route Selecting circuit network for each direc 
tion including a route selecting circuit for each 
route for the corresponding direction each said 
network including selecting relays energized in 
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response to the operation of certain ones of the 
route levers for the entrance ends of converg 
ing routes, normal and reverse route relays for 
governing the operation of the track Switches to 
their normal and reverse positions, a route cir 
cuit network comprising a route circuit for each 
route selected in response to the operation of 
said selecting relays for controlling said route 
relays, means responsive to the operation of the 
route lever for the exit end of a route having its 10 

selecting circuit energized for connecting a Source 
of current to the corresponding end of the route 
circuit for such route to energize in multiple 
the route relays for the Switches of the selected 
route as required to establish said route, and 
means controlled by said energized route relays 
for isolating the energized route circuit from the 
route circuits for conflicting routes irrespective 
of the condition of said selecting relays. 
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