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This invention relates to electric interlocking

systems for railroads, and more particularly per-

. tains to an interlocking system of the entrance-
exit type.

The entrance-exit type of interlocking system
of the present invention is to be considered an
improvement over my prior application Ser. No.
119,641, filed January 8, 1937.

In a system of this character, the traffic con-
trolling devices of an interlocking plant are con-
trolled from a central office having a control ma-
chine with a control panel upon which is located
a miniature track diagram corresponding to the
actual track layout of the plant. On this com-
bined miniature track diagram and control panel
are located initiating and completing buttons for
the ends of the routes. The actuation of an in-
itiating button and a completing button at the
opposite ends of a particular route, causes the
9o Oberation of all of the track switches to proper
positions to establish that route and also causes
the clearing of the signal after the route has
been established. '

One of the objects of the present invention is
to provide such entrance-exit control through
the medium of a so-called, “self-selecting net-
work” which is organized upon the basic fact
that each track switch of an interlocking plant
is trailed by traffic movements in a particular di-
rection for that switch. If we choose an entrance
point at one end of the interlocking plant, and
consider all of the available routes emanating
from that point in such a way as to move all of
the switches which are trailed for that direction
55 in such available routes, and then choose an exit
"" point where we wish to leave the plant return-

- ing towards the chosen entrance point moving

all of the switches which are trailed for that di-

rection, we find that the trailing switches for the
4y Ast direction are facing switches for the opposite
" direction and have been properly positioned to
definitely select the returning route. The en-
tire and complete route between the chosen en-
trance point and the chosen exit point is thus
definitely established.

1

[

15

o
(=1

o
<

In accordance with the present invention, the.

‘principles of the preceding paragraph are ap-
plied to a self-selecting network so that the ac-
tuation of the initiating (or entrance) button
for a given entrance point positions control select-
ing relays for each of the track switches in the
track layout which have a trailing switch point
movement relation to that entrance point. With
all such control selecting relays thus positioned,
the actuation of the completion (or exit) button

&

(CL 246—134)

for a particular exit point then positions switch
control relays for each switch in the particular
route between such entrance and exit points de-
pendent upon the selecting relays to cause the
track switches to be power operated to proper po-
sitions for that route.

One object of the present invention is to pro-
vide a network, organized in accordance with
the above mentioned principles, in such coopera-
tion with the traffic conditions in the track lay-
out that a route once established and accepted
by a train will cause the switch control relays
of the self-selecting network to be maintained
in' their actuated conditions although the gov-
erning entrance button for that route is returned
to stop or a non-controlling position. This re-
lationship between the self-selecting network and
the traffic conditions provides that the relays con-
ditioned for the establishment of a particular
route may be maintained so as to prevent a con-
ilicting route from being established so long as
a train is in that particular route.

The feature of maintaining the network in ac-
cordance with the route established is accom-
plished by the invention in such a way, that, as
the train passes through the route, the control
relays for the track switches in the rear of the
train are released to allow such track switches
to be employed for the establishment of new
routes. )

A still further object of the present invention
is to so organize the self-selecting network with
respect to the controlling of the track switches
and signals that the completion of the manipula~-
tion for a particular route causes the operation
and locking of all of the track switches in such
route before the signal governing that route can
be cleared.

A still further feature of the present invention
is to provide the above described entrance-exit
control in such a manner that the track switches
are not only controllable by the composite or col-
lective network route contrcl, but may also be
actuated to their different positions by individual
auxiliary switch control levers and still provide
the remaining features of the system, so that a
route may be maintained after it has been es-
tablished irrespective of the operation of the aux-
iliary switch control levers at such time.

Other objects, purposes and characteristic fea-
tures of the present invention will be in part ob-
vicus from the accompanying drawings, and in
part pointed out as the description of the inven-
tion progresses.
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In describing the invention in detail, reference
will be made to the accompanying drawings, in
which like lefters in the reference characters
designate similar functions or relationships with
the distinctiveness between such reference char-
acters provided by the use of distinctive pre-
ceding numerals; in which like preceding numer-
als in the reference characters when applied to
different letters represent the inclusion of such
devices within g particular group; and in which:

Figs. 1A and 1B, when placed end to end, show
the miniature track diagram and self-selecting

network for a track layout shown in detail in
Figs. 4A and 4B;

Fig. 2 shows a typical switch control circuit
for one of the crossovers in the track layout
shown in Figs. 4A and 4B, with the specific sig-
nal selections associated with that particular
Crossover;

Figs. 3A and 3B, when placed end to end, show
the route locking circuits for the particular track
layout selected for the embodiment of the pres-
ent invention;

Figs. 4A and 4B, when placed end to end, show
the track layout and signal control circuits for
the embodiment of the present invention; and

Fig. 5 discloses a self-restoring entrance button
and its control as employed with the self-select-
ing network of the present invention in place of
the entrance buttons employed in Figs. 1A and
1B.

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 shown
diagrammatically. and certain conventional il-
lustrations have been employed, the drawings
having been made more with the purpose of mak-
ing clear the principles and objects of the present
invention together with its mode of operation,
than with the idea of illustrating the actual con-
struction and arrangement of parts that would
probably be employed in practice.

The various relays and their contacts are il-
lustrated in a conventional manner and symbols
are employed to indicate connections to the ter-
minals of batteries, or other suitable sources of
electrical current supply, instead of showing all
the wiring connections to such terminals.

The symbols () and (=) are employed to
indicate the positive and negative terminals re-
spectively of suitable batteries or other source of
electrical energy; and those terminals with which
these symbols are used are assumed to have cur-
rent flowing from the positive terminal desig-
nated (4) to-the negative terminal designated
().

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 practicing of the inven-
tion.

If alternating current is employed instead of
direct current, the symbols should be considered
to: represent the instantaneous relative polarities
of the respective terminals.

Where groups: of devices are referred to in a
general way, the letter reference characters will
be used to designate such groups instead of men-
tioning each specific reference character of that

group.

2,148,865

Apparatus

Track layout—With reference to Figs. 4A and
4B, the present invention has been shown as ap-
plied to a stretch of double track interconnected
by crossovers and having turnout track switches.
These crossovers and track -switches include
track switches 2TSA—2TSB, 3TS, 4TSA—ATSB,
5TSA—BTSB, and §TS.

The track switches are operated by . power
switch machines which may be of any suitable
type, such for example, as shown in the patent
to W. K. Howe, Patent No. 1,466,903, dated Sep-
tember 4, 1923. However, the motor of each

switch machine is preferably controlled as shown
for example, in the patent to W. H. Hoppe, et al,,
Patent No. 1,877,876, dated September 20, 1932,
with the relay CR of such patent controlled by
the relay WZ of this disclosure as more specifi-
cally shown in Fig, 2.

Each track switch TS is suitably controlled by
its power operated switch machine SM. Inas-
much as the opposite ends of a crossever are
usually operated at the same time, only a. single

switch machine SM has been shown as operating ¢

each crossover, although it is to he understood
that a separate switch machine may be employed
for each of the two track switches of a crossover
when desired. More specifically, the switch ma-
chine 2SM operates the track switches 2TSA and
2TSB; switch machine 3SM operates the switch
3TS; switch machine 4SM operates track switches
ATSA and 4TSB; switch machine 58M operates
track switches 5TSA and 5TSB; and switch ma-
chine 6SM operates track switch 6TS.
Associated with each of the track switches and
its respective switch machine is a suitable relay
WP of the polar neutral type. Each relay WP
is energized with one polarity or the other in
accordance with the normal or reverse locked po-
sition of its track-switch in correspondence with
its switch machine SM, and is deenergized when-
ever its track switch is in operation or is unlocked.
The polarized circuit for controlling each switch
position relay WP is governed by its track switch
TS and switch machine SM through the medium
of a point detector contact mechanism, such as
shown for example in the patent to C. S. Bushnel],
Patent No. 1,517,236, dated November 25, 1924, It
is to be understood that when two switch ma-
chines are employed for a crossover thaf there
would probably be two such point detector con-
tact mechanisms and that the contacts of each
would be suitably included in series in the polar-

ized circuit for the relay WP for such crossover

so that both of the track switches of the cross-
over must be in corresponding positions and
locked in order for the relay WP to be energized.

Signals (64, 182, 183 and (84 are provided for
governing east-bound traffic at the west entrance
to the track layout, while signals {65 and 106 are
provided at the east end of the track layout to
govern west-bound trafiic.

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, If

is to be understood however, that 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
invention.

The track layout has been shown as divided
into track circuits separated by the usual insu-
lated. joints. These track circuits are provided
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with the usual track relays T and track batteries,
of which the track relays 12T, 14T, I5T and 16T
have been shown. The number of track circuits
is determined in accordance with the usual prin-
ciples of signalling in such a way that there is
at least one track circuit for each parallel or
non-conflicting route. - These track circuits are
assumed to be of the normally energized type and
are wired in the usual manner ‘to provide for
fouling protection and to provide for the insu-
lation: of the track switches and Ccrossovers, such
details having been omitted for the sake of sim-
plicity in the disclosure. - . :
- Control machine—~With reference to Figs. 1A
and 1B, it will be seen that the control machine
is contemplated as including a miniature track
layout corresponding to the actual track layout
in the field (see Figs. 4A and 4B). The construc-

tlon of the miniature track diagram on the con-

trol panel may be of any suitable type employing
either ‘miniature movable switch points as rep-
resentative of the track switches, or employing
illuminated -sections of trackway such as shown
and described in the prior application of F. B.
Hitcheock, Ser. No. 74,709, filed April 16,- 1936,
this latter form being chosen for the present em-
bodiment. :

One of ‘the features of an interlocking system
contemplated in accordance with the present in-
vention is the location. of entrance and exit but-
tons on the control panel in such a way that they
designate the ‘entrance and exit points on the
minjature track- diagram. More specifically, an
entrance button NB is provided for each of the
signal locations, such as entrance buttons I8INB,
102NB, {03NB, 104NB, 105NB and 186NB, these
buttons being for the respective signals indicated
by their preceding numerals. An exit button is
provided for the exit end of each route, such as
exit buttons 18{XB, [02XB, 163XB, 104XB,
105XB and (06XB, it being assumed that the
ends of the routes with which they are associ-
ated coincide with the signal lceations indicated
by their preceding numerals. . However; it is to
be understood that the ends of the routes may
or may not correspond to the locations of the exit
buttons XB on the control panel, as a route is
usually considered to extend from a. particular
signal to.the next signal governing traffic in the
same- direction, or at least to some arbitrarily
chosen point which may or may not coincide with
the next signal for the opposing direction.

.- The present invention contemplates that each
entrance button NB is in the form of a knob
which may be rotated 90° from a normal posi-
tion to an operated position so that its index
coincides ‘with the fixed arrow on the signal in-
dicator lamp located within the button, thus in-
dicating that such signal is to allow for the pas-
sage of traffic when its indicator is illuminated.
This type of entrance button remains in the po-
sition to which it is actuated so that when g

-slgnal has been cleared and a train has accepted

such signal, the button must be manually re-
stored to its normal position. Each entrance

" button NB. is - provided with suitable contacts

70

3

‘which are closed when the button is in the nor- -

mal-or non-operated position and other contacts
which are closed when. it is in an operated or
signal clearing position.
.Hach of the exit buttons XB is of the self-re-
storing push button type and has contacts which
are closed only when it is in an actuated position.
It is to be understood that the entrance and
exit buttons may be located on the control panel

3

in any suitable way and still be within the scope
of the present invention. For example, the en-
trance and exit buttons NB and XB may be physi-
cally combined in such a way that the rotation
of the knob actuates the entrance contacts while
the depression of the knob actuates the exit
contacts.

It may be well to point out here that the pres-
ent invention also contemplates that self-restor-
ing entrance buttons may be employed in place
of the stay-where-put entrance buttons of Figs.
1A and 1B. Such a self-restoring entrance but-
ton and its control has been shown in Fig. 5,

-where each such self-restoring entrance button

requires a repeating relay GZ which can be picked
up upon the momentary actuation of its entrance
button and can be maintained stuck up until the
acceptance of a signal by a train.

The control machine also includes an auxiliary
switch control lever SML for each of the power
operated switch machines, only one of which
has been shown (see Fig. 2). These switch ma-
chine control levers SML are for the purpose of
controlling the individual track switches under
certain emergency conditions such as to operate
them to free the switch points from ice or lumps
of coal, and also ab such times as certain op-
tional or run-arcund routes are desired at times
when such routes are not rendered automatically
available by the self-selecting network.

A correspondence lamp COR is associated with
each of the auxiliary switch machine control le-
vers SML to indicate when the corresponding
track switch is in correspondence with its con-
trol as provided either by the self-selecting net-
work or by the individual switch machine control
lever SML. Each lamp COR is unilluminated
when correspondence exists and is illuminated
when there is a lack of correspondence.

Although the structural details of the minig-~

ture track diagram have not been shown, it is
contemplated in accordance with the present in-
vention that each of the miniature track switches
shall have associated therewith indicator lamps
which are controlled in accordance with the po-
sitions of the track switch and in accordance
with the locked condition of such track switch.
These indicator lamps may illuminate extended
portions of miniature trackway or just portions
located adjacent the miniature track switches
which are represented on the miniature track-
way as shown in Figs. 1A and 1B, but their con-
trol has been typically illustrated in connection
with the indicator lamps 4ANK, 4RK and 4BNK
of Pig. 2.

System devices~—The entrance buttons NB and
the exit buttons XB, as sbove mentioned, are
respectively indicated as connected to their con-
tacts in Figs. 14 and 1B. Bui there are contacts

.on each of the entrance buttons NB in Figs, 4A

and 4B which, due to the organization of the
drawings, are not connected by dotied lines to
their respective entrance buttons but have been
designated as associated therewith by the en-
trance button nomenclature. Each exit button
XB has associated therewith an exit relay XR.

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 (with suitable preceding numerals)
are employed, while for each single switch, control
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4
relays N and R, (with suitable preceding numer-
als) are employed. These relays are of the neu-
tral type and govern the operation of their re-
spective switch machines through the medium: of
2 polar neutral relay W2 having oppositely con-
nected windings. - These switch control relays are
selected through the self-selecting network in-
cluding auxiliary relays Z, certain ones of which
are termed AZ and BZ when associated with a
crossover. ‘These auxiliary relays Z condition the
circuits of the self-selecting network in such a
manner that the energization of the N and R
relays in sequence causes the sequential operation
of the track switches, as will be more specifically
pointed out hereinafter.

In Figs. 3A and 3B, route locking relays ES: and
WS have been shown with their respective con-
trol circuits governed in accordance with the G
relays which control their respective signals as
designated by their preceding numerals. These
route locking relays are so organized that each
track circuit is provided with two such relays,
one for each direction. For example, the track
circuit having track relay 12T (see Fig. 4A) has
shown associated therewith the route locking re-
lays 12ES-and I1ZWS. :

Tach track circuit has associated therewith a
lock relay L which prevents the operation of the
track switch or switches in its section when traffic
conditions make it unsafe for such operation.
These lock relays have been shown in Figs. 3A
arid 3B for each of-the track sections. In brief,
each lock relay such as 4L, for example, in-
cludes contacts of its associated track section and

contacts of the route locking relays for such

track section in both its pick up and stick cir-
cuits, as well as contacts of each auxiliary switch
control lever for the track switches in its as-
sociated track section in its pick up circuit alone.
In other words, there is only a single lock relay
for all of the track switches in that particular
track section with the respective circuits for such

track switches. all-being selected through such

lock relay.

However, if it is desired to have an individual
lock relay for each track switch, such lock relay
for each switch- may readily be provided with
duplicate selections on the track relay and route
locking relays of the track section in which such
switch is located. The contacts of the several
auxiliary switch control levers are of course al-
lotted to the lock relays of their respective track
switches. This change in the preferred form of
lock relay control gives the same locking so far
as traffic conditions are concerned, but the lock-
ing resulting from the operation of an auxiliary
switch control lever is of course individual to its
track. switeh. :

Although the route locking circuits of ‘Figs.
3A and 3B have been shown: in their simplest
form, it is to be understood that suitable approach
locking features and time release therefor may
be employed in connection with such-route lock-
ing, all in a manney as more specifically shown
and. described in the prior patent granted to
B, C. Larry et-al, Patent No. 2,125,242 dated
July-26, 1938; but it is believed to be unnecessary
for an understanding of the present invention to
show such features in detail.

Associated with each of the track switches is
a. lock stick relay, shown specifically as relay

LS for the switch machine 4SM in Fig. 2. . This

tock stick relay LS is provided to maintain energy
upon. the switch machine so long as its track
switclh is: being: pperat,e.d or is unlocked, and: to

2,148,865

remove energy from the switch: machine when. it
is:locked to permit the closing of the signal clear-
ing: circuits.

Each track switch has associated with- its: con-
trol relays. N and R and its relay WP two. cor-
respondence relays NCR. and RCR. one or the
other of which is energized. when such track
switeh is in correspondence with its manual con-
trol and both- of which are deenergized whenever
the track switch: is.out of correspondence or- is in
operation. It may be well to note, however, that
one or the other of the correspondence relays
NCR or RCR is energized depending upon the. po-
sition and locked condition of its track switch
when there is no manual control present. for such
track switch. In other words, the correspond-
ence: condition is indicated: with: regard to. the
manual control only when there is such manual
control actually present for the track switch.

With reference to Figs. 4A and 4B, 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 have been shown in de-
tail. However, dotted lines connecting. such re-
lays with their respective signals have been em-
ployed instead of showing the detailed: circuits,
it being readily understood that each relay when
deenergized causes its-associated signal to indicate
red or stop, and when energized causes its: as-
sociated signal to indicate green: or clear.

Tt is believed. that the remaining features:of the
present invention. will be best understood; by
considering certain typical operations in detail.

Operation

Normal conditions.—The track switches. of an
interlocking plant; controlled by the system: of the
present invention are left in.their last operated
positions, but for convenience in the. disclosure
they: have been shown in their main line: or
normal positions.. The signals are considered to

_be normally “at stop” with the lower or red in-

dicator of each signal illuminated, unless as might
be employed in practice, certain approach light
features. are employed.

All' of the track circuits are considered to-be
unoccupied. so that their respective track relays
T are normally picked up.

All' of the lock relays L. shown are normally
energized as will be readily apparent from the
consideration of’ the:lock relays: {4L. and #5L: of
Fig. 2.

All of the switch. control relays N and R. of
the self-selecting network of Figs. 1A and 1B
are normally deenergized.

In providing the indications on the control
panel, although only certain ones of such indica~-
tions have been shown in the present disclosure,
it is preferable that ‘they be arranged so. as to
give a “normally dark board”. However, any de-
sired arrangement may be employed within the
scope of the present invention.

Self-selecting network.—When the “operator
desires to set up a route, as for example, between
the signals 101 and 106, he actuates the entrance
button: 104NB to an operated position followed
by the momentary actuation of the- exit button
106XB.

The. operation of the entrance button I0INB
causes. the: energization- of the Z relay for-each
track switch which is trailed in.all of the routes
emanating from the signal: {04 providing such
trailing movement is for-a. preferred or particular
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position of such track switch. For the purpose
of the present disclosure, the preferred or par-
ticular position of each track switch has been as-
sumed to be the position for setting up a route
over the main line or straight track, which posi-
tion is conveniently termed the “normal position”
in this description; but, the preferred or particu-
lar position of each track switch can be, if de-
sired, the pesition for setting up a diverging route,
which position is conveniently termed the “re-
verse position” in this description.

Following the positioning of the Z relays in re-
sponse to the operation of the entrance button,
the actuation of the exit button causes the ener-
gization of its exit relay, providing that there is
no conflicting route which will be considered
more in detail hereinafter, which exit relay ap-

" plies energy to circuits selected by the relays Z

20,

25,

to energize a switch control relay N or R for each

of the track switches in that particular route

connecting the designated entrance and the exit
points.

Let us apply these principles of the present
invention to the particular route under consider-
ation as extending from the signal 101 to the sig-
nal 106. The relay 3Z for the track switch 8TS
is not picked up inasmuch as a movement from

. the signal 181 is for trailing such track switch
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in its reverse position. The relay 4AZ is not en-
ergized because the track switch 4TSA is facing
for a route emanating from signal 101 and ex-
tending to signal 106. The relay 4BZ is not en-
ergized because it is trailed reverse. But the re-
lay BAZ is energized, because it is trailed nor-

‘mal for-a route emanating from signal 10! to

signal 105. The relay 5BZ is not energized be-
cause its track switch 5TSB is facing in the
route emanating from signal 101 and extending
to signal 106. The relay 6Z is energized inas-
much as the track switch 8TS is trailed normal
in the route emanating from signal 101 and ex-
tending to signal 106,

- More specifically, the relay 5AZ is energized
by a circuit closed from (4-), through a circuit
including contact 20 of entrance button [8INB
in an operated position, back contact 21 of relay
[0IXR, back contact 19 of relay 3N, back con-
tact 22 of relay 3%, wire 238, back contact 24 of
relay 4R, back contact 25 of relay 5R, ‘winding
of relay 5AZ, to (—).

-~ 'The relay 6Z is energized by a cireuit closed

‘from (+); through a ecircuit including contact 20

of entrance button {0INB in an operated. posi-

-tion, back contact 21 of relay I8iXR, back con-

tact 19 of relay 3N, back contact 22 of relay 327,
wire 23, back contact 26 of relay 4AN, back con-
tact 27 of relay 4BN, back contact 28 of relay
4BZ, back contact 29 of relay 5R, back contact
30 of relay 6R, winding of relay §Z, to (—).
When the operator actuates the exit button
106XB, a circuit is closed for energizing the exit
relay 108XR,; from (), through a circuit includ-

-ing contact 20 of entrance button {0INB in an

operated position, back contact 21 of relay I8 IXR,
back contact 19 of relay 3N, back contact 22 of
relay 3Z, wire 23, back contact 28 of relay 4AN,
back contact 27 of relay 4BN, back contact 28
of relay 4BZ, back contact 29 of relay 5R, back
confact 30 of relay 6R, front contact 2! of relay
§Z, windings-of relay I86XR, back contact 32 of
exit button 196XB, back contact 33 of entrance

_ button $98NB in a normal position, to (—). As

75

soon as the exit relay I06XR picks up, it closes
front contact 34, which applies negative poten-
tial (—), o the right hand terminal of the relay

5

106XR, so that the exit button 106XB may be
immediately released.

The picking up of the relay 106XR closes an
energizing circuit for the relay 6N, inasmuch as
the relay 8Z is picked up, from (+), through a
circuit including front contact 35 of relay {06XR,
front contact 36 of relay 6Z, upper winding of
relay 6N, back contact 37 of relay 6R, to (—).

Upon the response of relay 6N, a circuit is
closed for energizing the relay 5BN from ),
through a circuit including front contact 35 of re-
lay 106XR, front contact 36 of relay 6Z, front con-
tact 38 of relay 6N, upper winding of relay 5BN,
back contact 89 of relay 5R, to (—).

An energizing circuit is closed for the relay
4R, when relay §BN picks up, from (<), through
a circuit including front contact 35 of relay
{06XR, front contact 36 of relay 6Z, front con-
tact 38 of relay 6N, front contact 40 of relay 5BN,
back contact 41 of relay 4BZ, upper winding of
relay 4R, back contact 42 of relay 4AN, back
contact 43 of relay 4BN, to (—).

As soon as the relay 4R picks up it opens back
contact 24 which deenergizes the relay 5AZ by
opening its circuit previously pointed out,

The picking up of the relay 4R also completes
a circuit for the relay 3R from (4), through a
circuit including front contact 35 of relay 106XR,
front contact 36 of relay 6Z, front contact 38 of
relay 6N, front contact 40 of relay 5BN, back
contact 41 of relay 4BZ, front contact 44 of relay
4R, wire 45, back contact 46 of relay 3Z, upper
winding of relay 3R, back contact 47 of relay
3N, to (—).

It will thus be seen that the relays N and R
for the route from signal 181 to signal 196 have
been selectively energized in succession. This
sequential energization of the switch control re-
lays for a route has been conveniently termed a
“Uniform cascade arrangement”.

Operation of track switches

The energization of a normal or a reverse re-
lay N or R for a track switch causes the corre-
sponding normal or reverse operation of such
track switch through the medium of suitable
control circuits which have been typically illus-
trated in connection with the crossover includ-
ing track switches 4TSA and 4TSB (see Fig. 2).

With the track switches 4TSA and 4TSB in nor-
mal positions, the relay 4WP is of course ener-
gized with a particular polarity causing its polar
contacts to assume normal right-hand positions
and its neutral contacts to be picked up. Under
such conditions the normal correspondence relay
ANCR is energized regardless of the presence or
absence of a normal control for the switch ma-
chine 4SM. In other words, the relay 4NCR is
energized when one, the other, or both of the re-
lays 4AN and 4BN are energized, or when both
are deenergized.. This circuit for the relay ANCR
is closed from (4), through a circuit including
back contact 50 of relay 4R, windings of relay
4NCR, polar contact 51 of relay 4WP in a right-
hand position, front contact 52 of relay AWP,
to (=).

Similar control is provided for the reverse cor-
respondence relay 4RCR so that if the track
switches 4TSA and ATSB are in reverse positions,
the relay 4RCR is energized irrespective of
whether there is a reverse control present or not.
Assuming that such a reverse condition of the
track switches 4TSA and 4TSB is existing, there
is an energizing circuit for the relay 4RCR closed
from (+4), through a circuit including back con-
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tact 53 of relay 8AN, back contact 54 of relay 4BN,
windings of relay 4RCR, polar contact 5! of re-
lay 4WP in a left-hand position, front contact 52
of relay 4WP, to (—).

Under the route control above considered where

relay AR is picked up by the self-selecting net-
work, it will be apparent that the opening of back
contact 58 of relay 4R immediately deenergizes
the relay 4NCR so that its contacts drop away.
At the same time that the contacts of the relay
NCR are dropping away, front contact 80 ap-
plies energy from (+), through the lower reverse
winding R of the relay 4WZ, to (—). This ener-
gization of the relay 4WZ causes its polar con-
tacts to be operated to left-hand positions and
its neutral contacts to be picked up.
" Undéer normal conditions with no route set up,
the lock stick relay ALS is energized through its
pick-up circuit from (4), through a circuit in-
cluding front contact 55 of relay i5L, front con-
tact 56 of relay (4L, back contact 57 of relay 4WZ,
windings of relay 4LS, to (—).

It will be noted that the picking up of the relay
4WZ in response to the switch control relay 4R
opens the back contact 5T in the pick-up circuit
for the lock stick relay 4LS so that this lock stick
relay would drop away if it were not for its stick
circuit which is made up by the dropping of the
contacts of the relay 4NCR. This stick circuit
for thé relay &4LS is closed from (+4), through a
ciretit including front contact 55 of lock relay
{51, front contact 56 of lock relay 4L, front con-
taet 58 of relay 4LS, back contact 88 of relay
4RCR, back contact 88 of relay 4NCR, windings of
relay 4LS, to (—). ,

“Inasmuch as the contacts of the relay 4LS are
maintained picked up with the neutral contacts
of the reldy 4WZ picked up, then reverse energy
is placed upon the switch machine 4SM from (4-),
through a circuit including polar contact 61 of re-
lay 4WZ in a left-hand position, front contact 62
of relay &WZ, front contact 63 of relay 4LS,
through the windings of the master relay (not
shown) in the switch machine 4SM, front con-
tact 64 of relay 4LS, front contact 65 of relay
AWZ, polar contact 66 of relay WZ in a left-hand
position, to (=). This energization of the switch
machine 4SM causes it to unlock the frack
switches 4TSA and 4TSB and operate them to
reverse locked positions. While these track
switches are unlocked and are in operation, the
relay 4WP is deenergized. The open condition
of front contact 52 of relay 4WP of course main-
tains the correspondence relays 4RCR and 4NCR
deenergized, while the closure of back contact 67
of relay 4WP closes a stick circuit for fhe relay
AWZ from (), through a circuit including back
contact 67 of relay #WP, front contact 68 of relay
AWZ, polar contact 69 of relay 4WZ in a left-hand
position, lower reverse winding R of relay 4WZ,
to (—). This application of energy to the re-
verse winding R of relay 4WZ maintains the relay
4WZ energized to complete the operation of the
switch machine 4SM in the event that the relay
4R should be deenergized due to the operator
changing his mind with regard to the establish-
ment of the route and therefore returning the
entrance button [8INB, for example, to its nor-
mal position.

Upon the completion of the operation of the
track switches 4TSA and 4TSB to their reverse
locked positions, the relay 4WP is energized with
the opposite polarity actuating its contacts to left-
hand positions and causing its neutral contacts
to be picked up. This energizes the reverse cor-
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respondence relay 4RCR through the circuit
above pointed out. The picking up of contact 59

" of relay 8RCR opens the stick circuit for the re-

lay 8LS so that with the relay 4W2z still picked
up opening back contact §1, the relay LS is
entirely deenergized and its contacts drop away.
The opening of frent contacts 83 and 64 of relay
£1.S removes energy from the switch machine
4SM and the closure of the back contact 63
shunts the control wires through an obvious cir-
cuit.

If the switches 4TSA and 4TSB had already
been in their reverse positions, the reverse corre-
spondence relay §RCR would have been energized
and would have remained energized so that the
energization of relay 4WZ by relay 4R would
cause the immediate desnergization of relay 4LS
at back contact B7. Similar operation would

oceur upon the energization of either or both of

the relays 4AN and BN with the track switches
ATSA and 4TSB in normal positions, as the re-
lay 4NCR would remain energized so that the
opening of back contact 87 of relay 4WZ would
cause immediate deenergization of relay 4LS.

The above description points cut the operation
of the track switches 8TSA and 4TSB by the
switch machine 4SM which is controlled in ac-
cordsnce with the normal and reverse switch
control relays #AN, 4R and 8BN. However, it
is to be understood that the track switches 2TSA
and 2TSB are operated by the switch machine
2aM similarly controlled by the normal and
reverse switch control relays 2AN, ZR and 2BN.
Similarly, the switch machine 38M is controlled
by the switch conirol relays 8N and 8R. Also,
the switch “machine 5SM is controlled by the
switch control relays 5BN, 5R and 5AN; while
the switch machine 8SM is controlled by the
relays 8N and 8R. It is believed that these vari-
ous controls may readily be understood by anal-
ogy to the switch machine control typically shown
in Fig. 2 of the accompanying drawings.

Signal control

With reference to Figs. 4A and 4B, it will be
seen that with the entrance button i8iNB in an
actuated position and the exit relay |86XR picked
up, energy can be applied to the signal clearing
relay 181G as soon as the correspondence relays
for the various switches assume proper positions
for the route in accordance with the set up con-
dition of that route and. as scon as the lock stick
relays for all of the track switches in the route
drop away indicating the completely locked con-
dition of such track switches.

Assuming that each of the frack switches in
the route from. the signal I8l to the signal 106
have heen properly positioned and locked, as
pointed ‘out typically in connection with the
crossover including track switches 4TSA and
4TSB, there is an energizing circuit. closed for
the relay 186G from (4, through a circuit in-~
cluding lever contact T8 of entrance button 106NB
in a non-operated position, front contact Ti of
relay f85XR, back contact 72 of relay §LsS, front
contact 1% of relay SNCR, front contact 74 of
relay SNCR, back contact 75 of relay 5LS, back
contact T8 of relay 4LS, back contact 17 of relay
4NCR, front contact 18 of relay 4RCR, back con-
tact T8 of relay &4NCR, bhack contact 88 of relay
418, wire 81, back contact 22 of relay 2LS, back
contact 82 of relay 3NCR, front contact 84 of re-
lay 8RCR, back contact 85 of relay {2{XR, lever
contact 88 of entrance button {8INB in an oper-
ated posifion, winding of relay 181G, to (—).
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position of such track switch. For the purpose

- of the present disclosure, the preferred or par-
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ticular position of each track switch has been as-
sumed to be the position for setting up a route
over the main line or straight track, which posi-
tion is conveniently termed the “normal position”
in-this description; but, the preferred or particu-
lar position of each track switch can be, if de-
sired, the position for setting up a diverging route,
which ‘position is conveniently termed the “re-
verse position” in this description.

Following the positioning of the Z relays in re-

sponse to.the operation of the entrance button,

the actuation of the exit button causes the ener-
gization of its exit relay, providing that there is
no conflicting route which will be considered
more in detail hereinafter, which exit relay ap-
plies energy to circuits selected by the relays Z
to energize a switch control relay N or R for each
of the track switches in that particular route
connecting the designated entrance and the exit
points. .

Let us apply these principles of the present
invention to the particular route under consider-
ation as extending from the signal 101 to the sig-
nal 106. The relay 3Z for the track switch 3TS
is not picked up inasmuch as a movement from
the signal 101 is for trailing such track switch
in its reverse position. The relay 4A% is not en-
ergized because the track switch 4TSA is facing
for a route emanating from signal (01 and ex-
tending to signal 106. The relay 4BZ is not en-
ergized because it is trailed reverse. But the re-
lay BAZ is energized, because it is trailed nor-
mal for a route emanating from signal (01 to
signal 106.  The relay 5BZ is not energized be-

_eause its track switch 5TSB is facing in the
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route emanating from signal 181 and extending
to signal 106. The relay 6Z is energized inas-
much-as the track switch 6TS is trailed normal
in the route emanating from signal 101 and ex-
tending to signal 106,

More specifically, the relay 5AZ is energized
by a circuit closed from (4), through a circuit
including contact 20 of entrance button {0INB
in an operated position, back contact 21 of relay
t0IXR, back contact 19 of relay 3N, back con-
tact 22 of relay 3Z, wire 28, back contact 24 of
relay 4R, back contact 25 of relay 5R, winding
of relay 5AZ, to (—).

The relay 6Z is energized by a circuit closed
from (), through a circuit including contact 20
of entrance button {8INB in an operated posi-
tion, back contact 21 of relay 101XR, back con-
tact 19 of relay 3N, back contact 22 of relay 3%,
wire 23, back contact 26 of relay 4AN, back con-
tact 2T of relay 4BN, back contact 28 of relay
4BZ, back contact 29 of relay 5R, back contact
30 of relay 6R, winding of relay 6Z, to (—).

‘When the operator actuates the exit button
166XB, a circuit is closed for energizing the exit
relay 106XR, from (), through a circuit includ-
ing contact 20 of entrance button {0INB in an
operated position, back contact 21 of relay (81XR,
back contact 19 of relay 3N, back contact 22 of
relay 37, wire 28, back contact 26 of relay 4AN,
back contact 27 of relay #BN, back contact 28
of relay 4BZ, back contact 29 of relay 5R, back
contact 30 of relay 6R, front contact 31 of relay
6Z, windings of relay 106XR, back contact 32 of
exit button {06XB, back contact 33 of entrance
button (06NB in a normal position, to (—). Ag
soon as the exit relay 186XR picks up, it closes
front contact 34, which applies negative poten-
tial (—), to the right hand terminal of the relay

5

106X, so that the exit button {06XB may be
immediately released.

The picking up of the relay 106XR closes an
energizing circuit for the relay 6N, inasmuch as
the relay 6Z is picked up, from (+4), through a
circuit including front contact 35 of relay 106XR,
front contact 36 of relay 6%, upper winding of
relay 6N, back contact 37 of relay 6R, to (—).

Upon the response of relay 6N, a circuit is
closed for energizing the relay 86BN from (4-),
through a circuit including front contact 35 of re-
lay 106XR, front contact 36 of relay 67, front con-
tact 38 of relay 6N, upper winding of relay 5BN,
back contact 39 of relay 5R, to (—).

An energizing circuit is closed for the relay
4R, when relay 5BN picks up, from (+4), through
g circuit including front contact 35 of relay
{06XR, front contact 3§ of relay 62, front con-
tact 38 of relay 6N, front contact 40 of relay 5BN,
back contact 41 of relay 4BZ, upper winding of
relay 4R, back contact 42 of relay 4AN, back
contact 43 of relay 4BN, to (—).

As soon as the relay 4R picks up it opens back
contact 24 which deenergizes the relay 5AZ by
opening its circuit previously pointed out. -

The picking up of the relay 4R also completes
8 circuit for the relay 3R from (4), through a
circuit including front contact 35 of relay 106XR,
front contact 36 of relay 62, front contact 38 of
relay 6N, front contact 40 of relay 5BN, back
contact 41 of relay 4BZ, front contact 44 of relay
4R, wire 45, back contact 46 of relay 3Z, upper
winding of relay 3R, back contact 47 of relay
3N, to (—).

It will thus be seen that the relays N and R
for the route from signal 161 to signal 106 have
been selectively energized in succession. 'This
sequential energization of the switch control re-
lays for a route has been conveniently termed a
“uniform cascade arrangement”.

‘ Operation of track switches

The energization of a normal or a reverse re-
lay N or R for a track switch causes the corre-
sponding normal or reverse operation of such
track switch through the medium of suitable
control ecircuits which have been typically illus-
trated in connection with the crossover includ-
ing track switches 4TSA and §TSB (see Fig. 2).

With the track switches 4TSA and 4TSB in nor-
mal positions, the relay WP is of course ener-
gized with a particular polarity causing its polar
contacts to assume normal right-hand positions
and its neutral contacts to be picked up. Under
such conditions the normal correspondence relay
4NCR is energized regardless of the presence or
absence of a normal control for the switch ma-
chine 4SM. In other words, the relay 4NCR is
energized when one, the other, or both of the re-
lays 4AN and 4BN are energized, or when both
are deenergized. This circuit for the relay ANCR
is closed from (4), through a circuit including
back contact 50 of relay 4R, windings of relay
4ANCR, polar contact 51 of relay 4WP in a right-
hand position, front contact 52 of relay 4WP,
to (=).

Similar control is provided for the reverse cor-
respondence relay ARCR so that if the track
switches 4T'SA and 4TSB are in reverse positions,
the relay 4RCR 1is energized irrespective of
whether there is a reverse control present or not.
Assuming that such a reverse condition of the
track switches 4T'SA and 4TSB is existing, there
is an energizing circuit for the relay 4RCR closed
from (4), through a circuit including back con-
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tact 53 of relay #AN, back contact 54 of relay 4BN,
windings of relay 4RCR, polar contact 81 of re-
lay 4WP in a left-hand position, front-contact 52
of relay 8WP, to (—). )

Under the route control above considered where
relay 4R is picked up by the self-selecting net-
work, it will be apparent that the opening of back
contact 50 of relay 4R immediately deenergizes
the relay 4NCR so that its contacts drop away.
At the same time that the contacts of the relay
4NCR are dropping away, front contact 50 ap-
plies energy from (4-), through the lower reverse
winding R of the relay 4WZ, to (—). This ener-
gization of the relay 4WZ causes its polar con-
tacts to be operated to left-hand positions and
its neutral contacts tobe picked up.

“Under normal conditions with no route set up,
the lock stick relay 4LS is energized through its
pick-up circuit from .(4-), through a circuit in-
cluding front contact 5% of relay 5L, front con-
tact 56 of relay V8L, back contact 57 of relay 4WZ,
windings of relay 4LS, to (—).

" It will be noted that the picking up of the relay
AWZ in response to the switch control relay 4R
opens the back contact 57 in the pick-up circuit
for the lock stick relay 4LS so that this lock stick
relay would drop away if it were not for its stick
cireuit which is made up by the dropping of the

"contacts of the relay 8NCR. This stick circuit

for the relay 4LS is closed from (4), through a
circuit. including front contact 55 of lock relay
{51, front contact 56 of lock relay #4L, front con-
tact 58 of relay 4LS, back contact 59 of relay
4RCR, back contact 60 of relay 4NCR, windings of
relay 818, to (—).

Inasmuch as the contacts of the relay 4LS are
maintained picked up with the neutral contacts
of the relay 4WZ picked up, then reverse energy
is placed upon the switch machine 4SM from (),
through a circuit including polar contact §1 of re-
lay 4WZ in a left-hand position, front contact 62
of relay 4WZ, front contact 63 of relay 4LS,
through the windings of the master relay (not
shown) in the switch machine 4SM, front con-
tact 64 of relay 4LS, front contact 65 of relay
4WZ, polar contact 66 of relay WZ in a left-hand
position, to (—). This energization of the switch
machine 4SM causes it to unlock the track
switches 4TSA and 4TSB and operate them to
reverse locked wpositions. While these frack
switches are unlocked and are in operation, the
relay AWP is deenergized. The open condition
of front contact 52 of relay 4WP of course main-
tains the correspondence relays 4RCR and #NCR
deenergized, while the closure of back contact 67
of relay #WP closes a stick cireuit for the relay
AW?Z from (+), through a circuit including back
contact 67 of relay 4WP, front contact 68 of relay
AWZ, polar contact §9 of relay 4WZ ina left-hand
position, lower reverse winding R of relay 4WZ,
to (—). This application of energy to the re-

verse winding R of relay 4WZ maintains the relay

AW?Z energized to complete the operation of the
swifch machine 4SM in the event that the relay
4R should be deenergized due to the operator
changing his mind with regard to the establish-
ment. of the route and therefore returning the
entrance button 18INB, for example, to its nor-
mal position:

Upon the completion of the operation of the
track switches 4TSA and 4TSB to their reverse
locked positions, the relay 4WP is energized with
the opposite polarity actuating its contacts to left-
hand positions and causing its neutral contacts
to be picked up. This energizes the reverse cor-

2,148,865

respondence relay #RCR through the circuit
above pointed out. The picking up of contact 59
of relay 4RCR opens the stick circuit for the re-
lay 4LS so that with the relay 4WZz still picked
up opening back contact 57, the relay ALS is
entirely deenergized and its contacts drop away.
The opening of front contacts 83 and 64 of relay
81.S removes energy from the switch machine
4SM and the closure of the back contact 63
shunts the control wires through an obvious cir-
cuit. -

If the switches 4TSA and 4TSB had already
been in their reverse positions, the reverse-corre~
spondence relay 4RCR would have been energized

and would have remained energized so that the ;

energization of relay AWZ by relay 4R would
cause the immediate deenergization of relay 4LS
at back conbtact B7. Similar operation -would
occur upon the energization of eifher or both of
the relays 4AN and 4BN with the track switches
ATSA and 4TSB in normal positions, as the re-
lay 4NCR would remain energized so that the
opening of back contact 57 of relay &WZ would
cause immediate deenergization of relay 4LS.

The above description points out the operation
of the -track switches 6TSA and 4TSB by the
switch machine 4SM which is controlled in ac-
cordance with the normal and reverse switch
control relays 4AN, 6R and 4BN. However, it
is to be understood that the track switches 2TSA
and 2TSB are cperated by the switch machine
9SM similariy controlled by the normal and
reverse. switch control relays 2AN, 2R and 2BN.
Similarly, the switch machine 3SM is controlled

by the switch control relays 8N and 3R. Also,

the switch machine ESM is controlled by the
switch control relays BBN, 53R and 5AN; while
the switch machine 8SM is controlled by the
relays 6N and 6R. It is believed that these vari=
ous controls may readily be understoed by -anal~
o0gy to the switch machine control typically shown
in Fig. 2 of the accompanying drawings. ‘

Signal control

With reference to Figs. 4A and 4B, it will be
seen that with the entrance button 16INB in an
actuated position and the exit relay |98XR picked
up, energy can be applied to the signal clearing
relay 161G as soon as the correspondence relays
for the various switches assume proper positions
for the route in accordance with the set up con-
dition of that route ahd as soon as the lock stick
relays for all of the track switches in the route
drop away indicating the completely locked con-
dition of such track switches. :

Assuming that each of the track switches in
the route from the signal 184 to the signal 106
have been properly positioned and locked, as
pointed out typically in connection with the
crossover including track switches 4TSA and
4TSB, there is an energizing circuit closed for
the relay £84G from (4), through a circuit in-
cluding lever contact 78 of entrance button H0§NB
in a non-operated position, front contact Ti of
relay 186XR, back contact 72 of relay 8LS, front

-contact 13 of relay SNCR, front contact 74 of

relay BNCR, back contact 78 of relay 5LS, back
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contact 78 of relay 418, back contact 77 of relay -

&NCR, front contact 78 of relay 4RCR, back con-
tact 78 of relay &NCR, back centact 80 of relay
418, wire 81, back contact 82 of relay 3LS, back
contdct 83 of relay 3NCR, front contact 84 of re-
lay 8RCR, back contact 85 of relay 191XR, lever
contact 88 of entrance button {8{NB in an oper-
ated position, winding of relay 161G, to (—).
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- The energization of the relay 101G changes
the indication of the signal 181 from stop to
clear to allow the passage of a train over the

o route thus set up. -

Route locking

As soon as a signal clears to allow the passage
of traffic over a route, the route locking for that
route is rendered effective so that the route is
maintained locked so long as the signal is cleared,
and so long as g train is in the route even after
the sighal has been returned to stop. Inasmuch

as a train cannot occupy all of the track sections

of a route at the same time upon entering such
route, it is necessary to provide means for main-

. taining a route locked in advance of the train

20

25

30

35

even after the entering signal has been returned
to stop (either manually or automatically). It
is of course to be understood that the releasing
of the route locking in the absence of a train
in the route may be contingent upon certain ap-
proach lecking conditions as described in  the
above mentioned prior patent granted to E. C.
Larry et al., Patent No. 2,125,242 dated July 26,
1938.

This type of route locking, conveniently termed
directional rear releasing route locking, usually
employs an east stick relay ES and a west stick
relay WS for each of the track sections of the

‘track layout, and these relays have circuits se-

lected through the switch position repeating re-
lays WP, the track relays T and the signal con-
trol relays G.

With reference to Figs. 3A and 3B, it will be

seen that the relays G, one for each of the sig- -

nals of Figs, 4A and 4B are shown in block form
at the left of Fig. 3A and at the right of Fig. 3B.

" Along the top of Figs. 3A and 3B are the switch
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position repeating relays WP and the track relays
T shown in block form. At the bottom of these
Figs. 3A and 3B are shown the lock relays L, one
for each track section, selected through contacts
of the. directionsal stick relays ES and WS, the

‘track relays T, and the contacts of the auxiliary

switch machine control levers SMI.,

The directional stick relays ES and WS to-
gether with the lock relays Ly are normally ener-
gized by circuits readily apparent from the draw-
ings, but in order to make the description entirely

clear with regard to the operation of the system,

the operation of these directional stick relays
will be pointed out in detail with regard to the
route above established from which operation
of the route locking for the various other routes
will be understood by analogy.

With the above route set up, the track switch
3TS is in a reverse position so that the polar
contacts of relay 3WP are in left-hand positions,
and similarly the track switches 4TSA and 4TSB
are reversed while the track switches 5TSA,

-8TSB and 6TS are in normal positions.

Under such conditions, the relay I5ES is en-
ergized by a circuit closed from (+), through a
cireuit including back contact 98 of relay 10!G,
front contact 81 of relay I2ES, wire 92, polar
contact 93 of relay SWP in a right-hand position,
front contact 94 of relay WP, front contact 95

of relay 15T, windings of relay (5ES, to (—)..

It -is noted that the front stick contact 96 of

relay {5ES shunts the front contact 95 of track °

relay I8T. Also, the polar contact 97 of relay
2WP and front contact 88 provides a shunt cir-
cuit for the front contact 9t of relay 12ES when
the track switches 2TSA and 2TSB. are reversed
which eliminates the control of the relay 12ES

7

from the relay 15ES under such conditions. Also,
it is noted that front contact 99 of relay I4ES
over wire 100 shunts the contacts 93 and 94
of relay 5WP. In other words, the relay (5ES
is not controlled by relay 14ES except when the
track switches 5TSA and 5TSB are reversed.

The relay I4ES is energized by a circuit closed
from (4), through a circuit including back con-
tact 110 of relay 103G, wire {11, front contact
112 of relay I5ES, wire 113, front contact 114 of
relay 2WP and polar contact {15 of relay 2WP
in a right-hand position in multiple with front
contact 116 of relay I2ES, front contact (17 of
relay 14T, winding of relay {4ES, to (—). It is
noted that front stick contact 118 of relay 14ES
shunts the front contact {17 of relay 18T, and
contact 112 of relay I5ES is effective because the
contacts of relay 4WP are reversed.

Relay I6ES is energized by a circuit closed
from (4), through a circuit including back con-
tact 120 of relay 104G, front contact 2§ of relay
(4ES, wire 122, front contact 123 of relay 16T,
windings of relay {6ES, to (—). It is noted that
front stick contact 124 of relay (6ES shunts
front contact 123 of relay (6T. Relay [4ES has
its contact 121 shunted from the control of relay
I6ES by contacts 125 and 126 of relay SWP when
the track switches 5TSA and 5TSB are reversed.

From the above description, it is seen that
with the route established from signal (8! to
signal 106, the relay 16ES is dependent for its
energization upon the relay (4ES at front con-
tact 121, while the relay I4ES is in turn de-
pendent upon the relay [5ES at front contact
{12, The relay ISES is dependent upon the
deenergized condition of the relay 161G at back
contact 98. Thus, upon the clearing of the sig-
nal 101 by the picking up of the relay 101G, as
above described, the relays I5ES, {4ES and {6ES
are successively deenergized in that order. The
directional stick relays WS for the correspond-
ing track sections are not deenergized, as they
are dependent upon the clearing of the signal
106 for the opposite direction for their deener-
gization with this particular route set up, nor are
these relays WS affected by the passage of a
train in an eastbound direction through the
route, as will be mentioned more in detail here-
inafter.

With the directional stick relays ES and WS
all picked up and the track sections unoccupied,
the lock relays L for the various track sections
are energized by their respective circuits. More
specifically, lock relay (2L is energized by a
circuit closed from (+4), through a circuit in-
cluding front contact 127 of relay {2ES, front
contact 128 of relay 12T, front contact 129 of
relay 12WS, windings of relay 12L, lever contact
130 of lever 2SML in a non-operated position,
to (—). It is noted that front contact 13{ of
relay 12L applies negative potential (—) to the
left-hand terminal of the relay 12L to shunt out
the lever contact 130 from the stick circuit for
the relay (2L,

Lock relay I4L is normally energized by a cir-
cuit closed from (4-), through a circuit including
front contact i32 of relay (4WS, front contact
133 of relay 14T, front contact 134 of relay [4ES,
winding of relay 4L, lever contact 135 of lever
2SML in a non-operated position, lever contact
136 of lever 4SML in a non-operated position,
lever contact 137 of lever 5SML in a non-oper-
ated position, to (—).
stick contact 138 of relay 14L applies negative
potential (—) to the right-hand terminal of the

It is noted that front
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relay (4L to shunt out the lever contacts from
the stick circuit for the relay {4L.

The relay §5L is energized by a circuit closed
from (+), through a circuit including front
contact §388 of relay {5ES, front contact (48 of
relay 45T, front contact i41 of relay {5WS, wind-~
ings of relay 15L, lever contact {42 of lever SSML
in a non-operated position, lever contact {43 of
lever #SML in a non-operated position, lever
contact 1488 of lever 3SML in a non-operated
position, to (—). It is noted that the stick
contact 145 of relay 5L applies negative poten~
tial (—) to the left-hand terminal of the relay
{51, to shunt out the contacts of the levers SMI
from the stick circuit of relay 15L.

The lock relay I§L is energized by a circuit
closed from (4), through a circuit including
front contact 146 of relay I16WS, front contact
141 of relay {8T, front contact {48 of relay 1§ES,
windings of relay 6L, lever contact 149 of lever
6SML in a non-operated position, to (—). It is
noted that the front contact 150 of relay 8L
applies negative potential (—) to the right-hand
terminal of the lock relay I8L to shunt out the
contact {49 of lever §SML from the stick circuit
of the lock relay 16L. .

“The deenergization of the relays i5ES, 14ES
and I6ES causes the deenergization of the lock
relays {50, 14L and {85 at open front contacts
138, 134 and 148 respectively. '

As above mentioned, each track switch or
crossover is provided with a lock stick relay LS
which includes contacts of the lock relay L of
the section (or sections) in which such switch is
included.  In other words, the dropping of any
lock relay L locks all of the track switches in-
cluded in its associated track section by opening
the pick up and stick of their respective lock
stick relays LS. 'The lock stick relay LS for a
crossover of course includes contacts of two lock
relays L inasmuch as the opposite ends of the
crossover are in separate track sections, all of
which has been typically illustrated in connec-
tion with the lock stick relay 4LS of Fig. 2

which includes front contacts 55 and 5 of the

lock relays I8L and 14L respectively.

In brief, the clearing of the signal ifi upon
the picking up of the signal control relay {0IG
deenergizes the directional stick relays for the
eastbound direction for the route set up, and
which relays in turn deenergize the lock relays
I, for each of their track sections so as to lock
all of the track switches in such route.

Not only does the dropping of the lock relay L
for a section lock all 6f the track switches in such
section by opening the pick up and stick circuits
for the lock stick relays LS, but it also provides
stick circuits for the switch control relays N and
R of all the track switches in that section. - This
has been typically illustrated in connection with
the control relays 4NA—4IR—4NB for the track
switches 4TSA and 4T8B in Fig. 2 of the accom-
panying drawings.

With the switch control relay &R picked up
causing the track switches #TSA and 4TSB fo
be reversed, then upon the dropping of lock
relays §4L and §5L stick circuits are provided for
the relay 4R which maintain it energized under
the various c¢onditions to be pointed out in de-
tail in connection with the passage of a train
and the restoration of the route to normal.

One stick circuit for the relays 4R is closed
from (4-), through a circuit including back con-
tact 151 of relay $4L, front contact {52 of relay
4R, back contact 183 of relay 4AN, center winding

of relay 4R, back contact 154 of relay 4BN, to
(—=). ' 3 ; :

The other stick circuit for the relay 4R is
closed from (+), througha circuit-including back
contact 158 of relay 5L, front-contact £88 of re-
lay 4R, back contact 153 of relay £AN, middle
winding -of relay 4R, back contact 154 of relay
£BN, to (=). . .

In a similar manner each of the N and R re-
lays for the remaining track switches of the route
are stuck up dependent upon their lock relays L.
Tt will, of course, be apparent that if the reverse
relay R for a track -switch is for a single track
switch instead of a crossover that it will have but
a single stick circuit instead of -two, as pointed
out in connection with the relay 4R. Also, it
might be mentioned in this connection that for
a single switch thereis but a single N relay and
a single’ R relay. All of this route locking be-
comes effective after the establishment of the
route and the clearing of the signal for such
route, and in this way provides that the direc-
tionail stick relays ES or WS and the lock relays
I, which repeat them are deenergized only for
the track sections included in the route estab-
lished. '

Passage of a train—Let us assume that a train
sceepts the clear sighal 1841 and proceeds through
the route toward the signal 188.. The entrance
of‘the train into the track section including track
relay (5T deenergizes such track relay and opens
the front contact 93 included in the pick up. cir-
cuit for the directional stick relay 5ES. Thus,
the operator, as socn as he observes the proper
indication on the control panel of the passage of
the train into the track section in the rear of
signal 181, refurns the entrance button 10{NB
to its normal at stop position which opens the
energizing circuit for the relay 18{G at lever
contact 88 (see Fig. 4A). The dropping of the
relay 181G changes the indication of the signal
181 from clear to stop and also closes back con~
tact §8 to prepare the pick up circuit for the
relay (BES (see Figs. 3A and 3B), but this relay
{5ES cannot pick up by reason of the open front
contact 95 of track relay 15T. In other words,
the operator returns the signal to stop but the
directional stick relays in advance of the train

temain deenergized. This holding deenergized

of the relays |BES, {4ES and I6ES for the route
under consideration maintains the lock relays
¢8L, 141 and {81 dropped away so as to maintain
the relays 3R, R, 5BN and 8N stuck up through
their stick circuits which will be readily under-
stood by analogy to the stick circuit pointed out in
connection with the relay 4R of Fig. 2.

Asthe train passes through the route and leaves
the track section including track relay (5T and
enters the track section including track relay 14T,
the dropping -of the track relay 14T opens front
contact 147 in the pick up circuit of the relay
{4FS so that the relay 14ES is maintained de-
energized although the relay {8ES is picked up
upon the leaving of the train from the track
section including the track relay [8T. In other
words, as soon as the track relay {8T picks up,
the relay {3ES is energized through its pick up
circuit because the relay 181G has been dropped
away. The deenergization of the relay 14T main-
tains relays {4ES and [6ES deenergized to hold
the route in advance of the train, but the pick-
ing up of the relay i5ES closes the pick up circuit
for the lock relay (5L which in turn releases the
stick circuits for the track switches in its section.

" The track switch 3TS is entirely released because ¢

10

15

20

25

30

35

40

45

50

65

60

65



10

15

20

25

2,148,865

the relay 3R has its stick circuit open by the
picking. up of the relay I5L. One of the stick
circuits for the relay 4R is opened, but inasmuch
as the track relay 14T is stin deenergized the
other stick circuit for the relay 4R is still closed.

As the train passes into the track section in-
cluding the track relay (6T, such track relay is
dropped away holdinz the relay 16ES deenergized
although the relay 14ES picks up upon the picking
up of track relay I4T. The picking up of the
relay I4ES releases the other stick circuit for the
relay 4R and also releases g stick circuit for the
relay §BN. (not shown). In other words, with
the train on the track section (6T g route could
be established from the signal 103 to the signal
{85 although the train had not entirely passed
out of the first route.

Assuming that the train entirely passes out of
the route allowing the- picking up of the track

relay (6T and the directional stick relay I6ES, -

the lock relay {6L picks up releasing the relay 6N.
Under such -conditions the system has been re-~
stored to-normal-conditions insofar as the deener-
gization of the self-selecting network is concerned
and the picking up of various of the relays which
are normally energized. However, ‘it is to be

* understood that the track switches are left in
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their last operated positions until further manual
control either through the entrance-exit manipu-
lation or by the auxiliary switch control levers.
We may now consider some of the results effected
by the maintaining stuck up of the N and R
relays: in the self-selecting network due to the
pbresence of a train. ) '
Prevention of route pre-conditioning.—Let us
assume that the route from signal 161 to signal
108 above described, is set up and that the train
has just passed the signal 101 so that the operator
has returned the entrance button 10INB to its
stop position. It might happen that the opera-
tor would desire to set up a conflicting route such
as from the signal 105 to signal 10t and to do this
he actuates the entrance button [05NB . to an
operated position followed by the actuation of the

. exit button I8IXB. - However, any control re-

sulting from such manipulation of the entrance-
exit buttons in conflict with the route between the
signal 10f and the signal 106 is prevented. - Such

- prevention of the establishment of a conflicting
.route not only actually prevents the conflicting

route from being set up but also prevents any of
the devices from being positioned and maintained
in such a way that the second route can be estab-
lished following the passage of the train through

: the first route beyond the point of confict.

For example, assuming that the entrance
button 10INB has been restored to normal so that
the opening of contact 20 removes energy from all
of the Z relays which may be depending upon it,
such ‘as the relay 6Z for the route under con-
sideration. Also, the exit relay 105XR is deen-
ergized and drops away. ~ But the relays 3R, 4R,

BN and 6N are stuck up by the route locking

due to the presence of a train on track section
I5T, as above described. The actuation of the
entrance putton 105NB closes contact 160 to apply
energy to the circuits for the Z reldys of the
switches which may be trailed in.the routes
emanating from such entrance point, but the re-
lay SBN is-stuck up for reasons above described
opening at back contact 161 certain of the cir-
cuits for the routes emanating from such point,
and the relay 4R is stuck up for reasons above de-
scribed opening back contact 162 preventing the

9

energization of relay 4AZ and various of the ecir-
cuits emanating from the entrance point.

In other words, any energy that may be applied
by the operation of an entrance button fails to
reach any Z relay beyond the point of conflict be-
tween the two routes by reason of an interlock
which oceurs at the point of conflict in the routes.
The actuation of the exit button [8IXB cannot
pick up the exit relay {01XR as there is no energy
passed on to it by reason of the open back con-
tact 161 of relay 5BN and 162 of relay 4R. Thus,

. if the operator really desires such route from sig-

nal {05 to signal 191 to be established, he must
operate the entrance button (95NB followed by
the operation of the exit button 10IXB following
the passage of the train in the first route (from
signal 10§ to signal 108) beyond the point of con-
flict, which in this case will be as soon as the
train leaves the track section {4T.

Optional route selection.—The system of the
present invention is so organized that g preferred
one of two routes between two points is set up
when those two points are designated as en-
france and exit points with the additional fea-
ture that the inferior of the two optional routes is
selected and caused to be set up when there is 3
route conilicting with the preferred route. - Such
conflicting route’ may be set up ready for the
passage of traffic thereover or there may be a
train in such conflicting route between its en-
trance point and the point of conflict with the
preferred or superior of the optional routes. This
automatic selection between two possible routes
between two points is accomplished by positive
circuit selections included in the self-selecting
network and will perhaps be best understood by
considering the operations involved.

Let us assume that the operator desires to set
up a route from the signal 108 to the signal 102
with the system in its present normal condition.
To do this he actuates the entrance button (66NB
followed after a short interval of time by the
actuation of the exit button 102XB.

The operation of the entrance button (06NB
closes a circuit for energizing the relay 5BZ from
(4-), through a circuit including lever contact 163
in an operated position, back contact 184 of exit
relay 106XR, back contact 165 of relay 6R, back
contact 166 of relay SR, winding of relay 5B3Z,
to (=),

When the relay §BZ picks up a circuit is closed
for the relay 2AZ from (4 ), through a circuit in-~
cluding lever contact 168 in an operated position,
back contact 164 of relay 106XR, back contact 165
of relay 6R, back contact 166 of relay 5R, front
contact 167 of relay 5BZ, back contact 168 of re-
lay 4BN, back contact 169 of relay 4AN, hack
contact 110 of relay 4AZ, wire 171, back contact
{12 of relay 3R, back contact (13 of relay 2R,
windings of relay 2AZ,to (—).

Upon the response of the relay 2AZ current is
passed on from heel of contact 178 through front
contact 174 of relay 2AZ so that the actuation of
exit button 102XB closes contact 1715 to complete
the circuit through the relay (82XR and lever
contact 116 in a non-operated position, to (—),
The picking up of the contacts of the exit relay
102XR closes front contact {17 to apply nega-
tive potential (—) to the left-hand terminal of
the exit relay 102XR so that the exit button
102XB can be immediately released.

The picking up of the exit relay 102XR applies
energy to the completion network for selectively
energizing the. N and R relays for the various
track switches in the route to be set up.
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More specifically, relay 2AN is energized by a
circuit closed from (4), through a circuit in-
cluding front contact §80 of relay 102XR, front
contact 181 of relay 2 AZ, lower winding of relay
2AN, back contact 182 of relay 2R, to (—).

The response of the relay 2AN apples energy to
the relay 3N through a circuit closed from (+),
through a circuit including front centact 180 of
relay (62XR, front contact 181 of relay 2AZ, front
contact (88 of relay 2AN, lower winding of relay
3N, back contact 184 of relay 3R, to (—).

The response of the relay 3N closes an energiz-
ing cireuit for the relay 4R from (4-), through a
cireuit - including front contact 180 of relay
102XR, front contact 181 of relay 2AZ, frontcon-
taet 183 of relay 2AN, front contact 188 of relay
3N, wire {86, back eontact 187 of relay 4AZ, low-
et winding ‘of relay 4R, back contact 42 of relay
8AN, back contact 43 of relay 4BN, to (—). The
picking up cf the relay 4R passes energy on to en-
ergize the relay 5BN through a circuit closed from
the back point of contact [87 ef relay AAZ,
through front contact 188 of relay 4R, front con-
toct 189 of relay’ 5BZ, lower winding of relay

_5BN, back contact 3% of relay 5R, to (=),

The bicking up of the relay 5BN passes energy
on from the front point of contact (8% through
front contact 188 of relay 5BN, through lower
winding of relay 6N, back contact 37 of relay 6R,
to (=), ’ B

From the above, it is seen that the relays N and
R for the various switches in the route to be set
up from signal 106 to signal 102 are sequentially
energized in accordance with the uniform cas-

- cade arrangement. Irrespective of the direction

in which a route is to be set up, this cascade ar-
rangement of the N and R relays causes them to
pick up sequentially beginning from the exit end
of the route and returning towards the entrance
point. o
Inasmuch as the selections for the energiza-
tion of the relays N and R, for the various track
switches are determined by the Z relays, it is read-
ily apparent that the track switches 2TSA and

2TSB are caused to be operated normal and the

track switches ATSA and 4TSB are caused to be
operated reverse due to the fact that the relay
2A7 is picked up in response to the operation of
te entrance button {66NB. This causes the
route from the signal {88 to the signal 102 to be
set up over the track switches 4TSA and 4TSB in
reverse positions as the preferred route. The
manner in which this is agcomplished by: causing
the operation of the various track switches in re-
sponse to their Nand R relays will be readily un-
derstood by arialogy to the description pointed out
inh connection with such operation with reference
to.Fig. 2 of the accompanying drawings. )
Tt will also be understood how the route is
locked upon, the clearing of the signal and relays
N and R stuck up in accordance with the princi-
ples previously pointed out. :
If at the time that the operator actuated the
entrance button 106NB followed by the opera-

tion of the exit button 102XB, a route had been

set up between the signal 10! and the signal 108,
the route between signals 182 and 106 would have
been set up over the track s,witclges ‘2TSA and
2TSB in reverse positions. c '
More specifically, if a route is set up between
the signals (0f and 105, the relays 3R, 4AN and
5AN are picked up. While the signal is still clear
and the entrance button 8INB or entrance but-
ton 185NB is still in an operatedlposition, these re~
lays of the network are maintained picked up-for

2,148,865~

such reasons, but after the entrance of the frain
into such route, the entrance button controlling
that route may then be restored to normal, so that
these relays 3R, 2AN and 5AN are maintained
picked up by reason of their stick circuits closed
by their lock relays for the track section with
whieh they are included.

Therefore, upon the operation of the entrance
button I106NB, the relay 2AZ is not energized by
reason of the fact that the relay 4AN is picked up
opening its back contact-168 to prevent the pass-
ing of energy on to the relay 2AZ. However, the
exit, relay 182XR must be energized and it is pro-
vided with a circuit which is closed from (+),
through & circuit including lever contact 163 of
entrance button 106NB in an operated position,
back contact {64 of relay 1806XR, back contact £65
of relay 6R, back contact 165 of relay ER, front
contact 167 of relay 5BZ, back contact {91 of re-
lay 4R, wire 182, back contact 183 of relay 2BN,
back contact 194 of relay 2AN, back contact 174
of relay 2AZ, windings of relay 102XR, exit con-
tact, 115 of exit button I82XB, lever contact {76 of
entrance button {82NB in a non-operated posi-
tion;to (—).

With the relay 2AZ deenergized, the exit relay
162XR, cleses a pick up circuit for the relay 2R
from (-, through a circuit including front con-
tact 180 of relay {02XR, back contact 18t of re-
lay 2AZ, lower winding of relay 2R, back contact
195 of relay 2AN, back contact 196 of relay 2BN,
to (=).

The pick up of the relay 2R, passes energy on
from the back point of contact 181 through front
contact, 197 of relay 2R, wire 198, lower winding of
relay 4BN, back contact 189 of relay 4R, to (=)
The pick up: of the relay ABIN passes energy on
from wire 198 through front contact 208 of relay
4BN, a front contact (898 of relay 5BZ, lower wind-
ing of relay SBN, back contact 88 of relay 5R, to
(—). The picking up of the relay BN passes €n-
ergy on through front contact 188 to the relay 8N
as previously explained.

From the above, it will thus be seen that the
track switches 2TSA and 2TSB are caused to be
reversed and the track switches 4TSA and 4TSB
are maintained in normal pesitions by reason of
the fact that a route has been set up over a route
which cenflicts with the superior of two. optional
routes. .

Similar operations. occur when a: route is.to be
set up from the signal 182 to the signal 186 (the
opposite direction from the optional routes above
considered) but. in such a case the superior route.
is over the track switches 2TSA and 2TSB. re-
versed. However, there needs to be this explana-
tion that there is no intervening track switch be-
tween the track switches 2TSB and 4TSB corre-
sponding to the track switch 3TS between the
track switches 2T'SA and 4TSA so that the in-
ferior route over the track swifches 4TSA and
4TSB in reverse positions is not automatically set
up due to traffic conditions with the chosen track
layout. However, if the track circuits are divided
50 as to have an insulated joint between the track

" switches 2TSB and 4TSB with or without "an

intervening turnout track switch, such automatic
selection can readily be accomplished with re-
spect to the setting up of a route from the signal
102 to the signal 108.

The same selection between optional routes
may be accomplished manually for both direc-
tions of traffic as will be explained hereinafter,
it first being desirable to point out why the track
switches 2TSA and 2TSB are reversed upon the

10

20

25

30

86

40

45

650

65

60.

65

70:

{]



(323

10

20

25

30

40

45

2,148,865

operation of the entrance button 102NB followed
by the operation of the exit button 106XB.
The operation of the entrance button 02NB

‘closes a circuit for energizing the relay 37 from
. (+), through a circuit including lever contact 201

in an operated position, back contact 202 of relay
102XR, back contact 203 of relay 2R, back con-
tact 204 of relay 3R, windings of relay 37, to (—).

The picking up and closure of front contact 22
of relay 8Z passes energy on to energize the relay
5AZ, through wire 28, back contact 24 of relay 4R,
back contact 25 of relay 5R, windings of relay
SAZ, to (—).

An energizing circuit is also closed for the relay

4BZ from (+), through a circuit including lever

contact 201 of entrance button {02NB in an oper-
ated position, back contact 202 of relay 102XR,
back contact 205 of relay 2AN, back contact 206
of relay 2BN, back contact 207 of relay 2BZ, wire
208, back contact 209 of relay 4R, windings of
relay 4BZ, to (—). : o

The picking up of the contacts of relay 4BZ
passes energy on from the back point of contact
208 through front contact 28 of relay 4BZ, back
contact 29 of relay 5R, back contact 39 of relay
6R, windings of relay 6%, to (—). -°

The picking up of the relay 6% passes energy on
from the heel of contact 30 through front con-
tact 31 of relay 6Z, windings of relay - 106XR
through the actuated back contact 32 of exit but-
ton 106XB, non-actuated lever contact 33 of
entrance button 106NB, to (—). As soon as the
exit relay 106XR picks up its front contact 34

- applies negative potential (—).to the right hand
357

terminal of the relay 106XR so that the exit but-
ton 106XB may be immediately released.

The picking up of -the exit relay 106XR closes
an energizing circuit for the relay 6N as previ-
ously pointed out and the picking up of the relay
6N in twrn- causes the energization of the relay
SBN through a circuit previously pointed out.

- The response of the relay 5BN closes an ener-
gizing circuit for the relay 4BN from +),
through a circuit including front contact 35 of
relay 106XR, front contact 36 of relay 6Z, front

contact 38 ‘of relay 6N, front contact 40 of relay-

5BN, front contact 41 of relay 4BZ, upper wind-
ing of relay 4BN, back contact 199 of relay 4R,

- to (=),

ot §

5!

This energization of the relay 4BN .causes a

circuit to be closed for the relay 2R from the

front point of contact 41 of relay 4BZ, through a
circuit including front contact 216 of relay 4BN,
wire 211, back contact 212 of relay 2BZ, upper

. winding of relay 2R, back contact 195 of relay

2AN, back contact 196 of relay 2BN, to (—).
The picking up of the relay 2R deenergizes the

" relays 3Z and 5AZ by the opening of the contact

60
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203.

The energization of the relays N and R for the
various track switches of course causes the con-
trol of such track switches through the operation
of their respective WZ relays as more particularly
pointed out for the track switch 4TSA and 4TSB

- of Fig. 2. Thus, the correspondence relays for

the various switches are positioned in accordance
with the route set up and the lock stick relays LS
are deenergized so that a signal clearing circuit
is closed for energizing the relay 102G from ( +),
through a circuit including lever contact 10 of
entrance button 106NB in a non-operated posi-
tion, front contact T{ of relay 106XR, back con-
tact T2 of relay BLS, front contact 13 of relay
6NCR, front contact 14 of relay SNCR, back con-
tact 15 of relay SLS, back contact 16 of relay

11

4LS, front contact 11 of relay ANCR, wire 220,
back contact 221 of relay 2LS, back contact 222
of relay 2NCR, front contact 223 of relay 2RCR,
back contact 224 of relay 2NCR, back contact
225 of relay 2LS, back contact 226 of relay 102XR,
lever contact 227 of entrance button {02NB in an
operated position, windings of relay 102G, to (—).

The picking up of the relay 102G causes the
signal 102 to change its indication from stop to
clear, :

It is thus seen that the preferred route as pro-
vided by the present disclosure is the first diverg-
ing route which the train can take in the direction
of travel of such train, but it is to be understood
that other arrangements can be employed within
the scope of the present invention.

Manual control of track switches—Each of the
track switches is. provided with an auxiliary
individual switch control lever which can be used
to individually operate the track switches to free
the track switches from snow and ice, lumps of
coal, and the like, and can cause the selection of
inferior routes which would not, under the cir-
cumstances, be selected by the self-selecting net-
work. This has been specifically shown in con-
nection with the track switches 4TSA and 4TSB
of Fig. 2 where a switch machine control lever
4SML: is shown as capable of energizing either the
relays 4R or both the relays 4AN and 4BN pro-
viding there is no conflict with the network con-
ditions.

For example, if the lever 4SML is operated
from its usual center position to a normal oper-
ating position N, it closes a circuit for the relay
4AN from (4), through a circuit including lever
contact 230 in a right hand position, center wind-
ing of relay 4AN, back contact 231 of relay 4R,
0 (—). At the same time, a circuit, is closed for
the relay 4BN from (4), through a circuit in-
cluding lever contact 232 in a right hand posi-
tion, middle winding of the relay 4BN, back con-
tact 231 of the relay 4R, to (—).

In other words, both of the relays 4AN and
4BN respond to the lever 4SMI. providing the
relay 4R is deenergized. If the relay 4R were
energized because of certain network conditions
or because the relay 4R was being maintained
stuck up by the presence of 3 train in a route
that had been previously set up and cleared, then
the lever 4SML could not energize the normal
control relays.

On the other hand if the lever 4SML is oper-
ated from its usual center position to a reverse
controlling position, a circuit is closed for the
relay 4R from (+), through a circuit including
lever contact 230 of lever 4SML in g left hand
position, back contact 153 of relay 4AN, central
winding of relay 4R, back contact 154 of relay
4BN, to (—). It will then be apparent that the
relay 4R cannot be picked up if either of relays
4AN or 4BN is picked up because of network con-
ditions, or traffic conditions.

The energization of the relays 4AN and 4BN
causes the energization of the relay 4WZ to a
normal position by reason of the closure of front
contact 53, while the energization of the relay
4R causes the reverse energization of the relay
AWZ, by reason of the closure of front contact 50.
Depending upon whether the relay 4WZ is ener-
gized to normal or reverse positions, the switch
machine 4SM is caused to operate the track
switches 4TSA and 4TSB to normal or reverse
positions, it being understood that the picking
up of one of the switch control relays 4AN, 4R
or 4BN causes the dropping of the correspondence
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relays as previously pointed ouf so that the relay
81S is-maintained stuck up through its stick cir-

cuit even though the relay 4WZ is picked up for
causing the cperation of switch machine ASM.

- The relay 4LS remains stuck up only until the

track switches have been operated into corre-
spondence with the particular switch control
relay N or R then picked up.

It may be desirable in some cases to not only
operate the track switch toa normal or a reverse
position by the movement of the lever 4SML
to a corresponding normal or reverse position

rom its central position, but it may be desirable

to move the lever 4SML directly from its normal
position to its reverse position (or the opposite)
to cause the reverse operation of the switch ma-
chine 4SM in such cases as when the track switeh
i3 ta be freed from snow or ice, or the like.

When the lever 4SML has been operated to its

.normal position followed by the response of .the

relays 4AN, 4BN and 4WZ, upon the completion
of the normal operation of the track switches
ATSA and 4TSB by the switch machine 4SM, the
correspondence relay A4NCR picks up opening
pack contact 88 and dropping the relay 4LS be-
cause back contact §7 of the relay §WZ is picked
up.

Thus, upon the operation of the lever 48ML
immediately to its reverse position, it is necessary

~to first pick up the relay 4LS before the switch

machine 4SM can again receive energy. This is
done by the arrangement of the system of the
present invention inasmuch as the energization
of the reverse winding of the relay 4WZ changes

85 the direction of magnetic flux in the polar-neutral

relay structure so that the neutral contacts must
drop away for an appreciable period before they
are again picked up. The picking up of the re-
verse switch control relays 4R causes the deen-
ergization of the relay 4NCR and the energiza-
tion of the reverse winding R for the relay W2z
which causes the stick circuit for the relay 4LS
to be prepared at back contacts 8% and 69 and
upon the momentary closure of the back contact
57 of the relay 4WZ, the relay ALS immediately
picks up and sticks up.

Tt should be noted that lever 4SML can be actu-
ated to an. opposite position while the track
switches 4TSA and 4TSB are in midstroke and
have the switch machine 4SM properly respond.
This is because the relay 4LS remains stuck up
s0 long as the switches are in midstroke by reason
of back contacts 58 and 82 of the ccrrespondence
relays 4NCR and ARCR respectively, and the re-
lay 4WZ is caused to drop away by neutralization
of its fux .in its two opposing windings thus
bresking the stick circuit closed by back contact
67 of relay AWP and permitting the relay to pick
up in its apposite polar position.

The conditions for manual control above con-
sidered have been merely for the operation or
control of a track switch or crossover to free it
from snow or ice or operate it to a different posi-
tion for the passage of a hand car or the like,
put there are certain conditions of operation
which are involved dependent upon traffic condi-
ticns and routes previously set up.

For example, assuming that a route is set up
from the signal 102 to the signal 185 in which
case the relay 4AN has been picked up by the
self-selecting network and upen the clearing of
the signal (02 the directional route stick relays
are dropped away so that the relay IBES is deen-
ergized in turn deenergizing the relay {5L. Such
deenergization of the lock relay {51 closes a

2,148,865

stick circuit for a switch control relay for each
of the track switches included in its section as,
for example, in the case of the stick circuit for
the relay 8AN closed from (4), through a cir-
cuit inecluding back contact 55 of relay 150,
front contact 238 of relay 4AN, middle winding
of the relay AAN, back contact 231 of the relay
4R, to (—).

With such conditions set up, not only would
the operation of the lever 4SML, for example,

to a reverse position fail to energize the relay

4R by Teason of open back contact (53, but the
movement of the lever 4SML to a reverse posi-
tion opens the central non-operated contact 143
(see Fig, 3B) so that upon the passage of the
train through the route, instead of the usual
releasing of the locking for such route, the relay

{51, does not have its pick up circuit closed al-

though relay I5ES picks up.

In other words, the operation of an suxiliary
switeh control lever while a route is set up not
only fails to operate the associated track switch
but also fails to precondition a new route, and
requires that the lever SML be restored to its
usual central position before the route is un-
locked and released for the subsequent setting
up of a new route thereover. ~Although the pres-
ent invention provides this characteristic rela-
tionship of the auxiliary switch control levers
to the route control by the self-selecting net-
work, such feature is not in conflict with the
use of these auxiliary switch control levers for
the purpose of setting up routes for the network
which are not automatically provided for under
the particular circumstances. :

For example, the operator may anticipate that
he desires to release a train to go over a route
from the signal 191 to the signal 185 but does
not wish to do so at the time that he desires
to send a train from the signal 106 to the signal
102. If the self-selecting network were wholly
relied upon to establish a route between the sig-
nals_106 and {82 such route would be established
over ihe track switches 4TSA and 4TSB re-
versed, as above described, which condition would
be in conflict with the desired -setting up of a
route at a later but contemporaneous time be-

tween the signals 101 and 105. Thus, the oper--

ator can cause the optional route to be set up
over the track switches 2TSA and 2TSB reversed
by either of two manipulations, that is, either
by the operation of the lever 4SML to a normal
position or the operation of the lever 2SML
(not shown) to a reverse position. The opera-
tion of the lever 2SML: (not showm) tc a reverse
position picks up the relay 2R so that upon the
operation of the entranee button 136NB the relay

. 9AZ is net picked up by reason of open back
contact 172 so that upon the picking up of the

exit relay 02XR the closure of contact {80
causes the energization of the relay 2R and 4BN
through circuits of the network as will be ap-
parent from the above descriptioin

Similsrly, the operation of the lever 4SMIL to-

a normal position causes the energization of the
relays 4AN and BN which would likewise pre-~
vent the energization of the relay 2AZ by reason
of the open back contaets 168 and {69 and ac-
complish the same purpose. as if the lever 2SML
(not shown) were operated.

ConSidering more specifically the operation in
the case where the lever 4SMEL is moved to its
normal position, the relays #AN and 4BN are
picked up and the clearing of the signal {06
causes the deenergization of all of the route
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locking relays WS for the particular route. The
deenergization of the relay 14WS causes the
lock relay (4L to be dropped away. This com-
pletes a stick circuit for the relay 4BN from
(4), through a circuit including back contact
i51 of relay 14L, front contact 234 of relay 4BN,

middle winding of the relay 4BN, back contact .

23t of relay 4R, to (—).

The clearing of the route causes the sticking
up of the relay 4BN. ‘This provides that as soon
as the route is set up, the operator may return
the lever 4SML to a central position so that as
the train passes through the route the switch
control relays of the network can be released
in ‘accordance with the usual operation. If the
lever 4SML is not returned to its usual central
bosition, then the contact 136 remains open and
the relay-!4L cannct be picked up as the train
passes beyond the track section (4T. In other
words, a new route cannot be set up over the
track switches 4TSA and ATSB in a different
bosition unless the lever 4SML is returned to its
usual central position nor are the relays 4AN
and 4BN released in the usual manner to extin-
guish the lock lamps as will be descrlbed in de-
tail a little later,

In ‘a similar manner the operation of either
the levers 2SML (not shown) or the lever 4SMI,
determines. the route to be set up if the route
in the opposite direction from the signal 102 to
the signal 106 is desired.

‘Although the present invention is more par-
ticularly concerned with the control features of
an interlocking system of the entrance-exit ma-
nipulation type, it has shown at least three of
the ‘indications which are preferably employed
with a system of this type. More specifically, a
correspondence lamp COR.is preferably associ-
ated with each of the auxiliary switch control
levers SML, one of which has bheen typwally
shown in Fig. 2 as a correspondence lamp 4COR.
This lamp is illuminated, whenever the track
switch is unlocked or is out of correspondence
with the then present manual control, by rea-
son of a circuit closed from (4), through a cir-
cuit including back contact 235 of relay ANCR,
back contact 236 of relay 4RCR, indicator lamp
4COR, to (—).

The present invention also contemplates that
route indicators are associated with the track
diagram upon which the entrance-exit buttons
are located. That is, an indicator ldmp is asso-
ciated with each position of each miniature track
switch in such a way that whenever that track
switch is included in a route set up or whenever
it is locked, that indicator lamp is illuminated.

. This has been typically illustrated in Fig. 2 with
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respect to the crossover including track switches
4TSA and £TSB, but it is to be understood that
similar control is provided for the remaining

‘indicator lamps shown in Figs. 1A and 1B.

With reference to Fig. 2, it will be seen that
whenever a route is set up over the track switch
4TSA in a normal position, the relay 4AN is
picked up closing front contact 237 which ener-
gizes the indicator lamp 4ANK through an obvi-
ous circuit. - Similarly, if a route is set up over
the track switch 4TSB, the energization of the
relay 4BN closes an cbvious circuit through its

‘front contact 229 to energize the indicator lamp

4BNK. Likewise, when a route is set up over the
track switches 4TSA and 4TSB in reverse posi-
tions, the relay 4R is picked up closing front
contact 24! to energize the indicator lamp ARK.

With ‘reference to Figs. 1A and 1B, it will be
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-seen that the energization of the indicator lamp

for each track switch in a route distinctively dis-
plays to the operator the particular route set up,
as well as the positions of the several track switch-
es involves in the route. 'These indicators may,
if desired, be so capable of illuminating adjacent
track portions as to provide a complete line of
light from the entrance end of an established
route to the exit end of such route.

Inasmuch as each of the relays 4AN—AR—
ABN is provided with a holding stick circuit
which is controlled in accordance with the asso-
ciated lock relays (as above described), it will be
apparent that the track portions of an estab-
lished route will remain illuminated in advance of
a train even after the governing signal has been
restored to stop, and will become unilluminated
in the rear of such train as it passes through a
route. This is because of the rear release route
locking employed.

Self-restoring entrance buttons.—In the above
description it has been considered that stay-
where-put entrance buttons NB are employed as
shown in Figs. 1A and 1B, but it is to be under-
stood that the present invention may employ, and
is particularly applicable to, entrance buttons of
the self-restoring type as shown in Fig. 5 typi-
cally for the entrance button 102NB, it being un-
derstocd that each of the entrance buttons of
Figs. 1A and 1B can have substituted therefore
similar self-restoring entrance buftons and asso-
ciated control means as shown in this Fig. 5.

With reference to Fig. 5, the entrance button
(02NB? is shown as being of the self-restoring
type having contacts 250 and 251 which are main-
tained in 2 normal central position. The depres-
sion or actuation of the entrance button i02NB2
causes the closure of back contact 250, but the
contact 251 is of the sliding type and is main-
tained closed under such conditions. When the
entrance button 102NB? is pulled outwardly the
contact 250 remains open and the contact 251 is
also opened. In other words, this is a three-posi-
tion button where the central position is normal
and where the actuation of the button closes a
circuit for picking up a GZ relay associated
therewith specifically shown as relay 102GZ for
the particular entrance button shown in Fig. 5.

‘The pick up circuit for relay 102GZ for the actua-

tion of the entrance button [02NB?2 is readily ap-
parent, and as soon as the relay is once picked up
it is maintained stuck up by a circuit closed from
(4), through a circuit including entrance but-

.ton contact 251 in a normal or actuated position,

front contact 252 of track relay 12T, front con-
tact 253 of relay 102GZ, windings of relay 102GZ,
to (—).

In other words; the actuation of any self-re-
storing  entrance button NB? causes the picking

‘up of a relay which is maintained stuck up de-

pendent upon the track circuit immediately in
the rear of such signal, so that, upon the passage
of a train past the signal, the dropping of the
track relay causes the dropping of the relay GZ
automatically. In the event that the train should
not accept the signal and cause the dropping of
the relay GZ automatically, then the operator
can manually causé the dropping of this relay by
pulling out the controlling entrance button NB2,
for. example, opening contact 251 of entrance
button 102NB2,

The picking up of the relay {82GZ accomplishes
all of the purposes of the operation of the en-
trance button {92NB of Fig. 1A. More specifi-
cally, the closure of front contact 254 corresponds
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“to the closure of contact 201 and completes the
‘same -circuit fthrough back contact 202 and
-through the remaining c¢ircuits with which it is

connected. Similarly, the closure of front con-
tact 255 corresponds to the closure of lever con-
tact 227 of Fig. 4A for completing the circuit for
relay 182G through back contact 226 of the exit
relay {02XR, and the remaining circuit selec-
tions shown in the other figures of the drawings.
‘When the relay 102G7 is dropped away, back con-

‘tact 258 is closed which corresponds to the non-
-operated contact
“H92NB. The picking up of the exit relay {02XR
upon the operation of the exit button 102XB. is

{76 of the entrance button

4llowed only provided the entrance button {02NB?
has not been actuated. Similarly, back contact
'254 allows the clearing of a signal for passage of
traffic toward the signal 102 only provided the re-

lay 102GZ is deenergized and this contact cor-

responds to the contact 229 of the entrance but-
ton 102NB shown in Fig. 4A.
This control shown for relay 102GZ and the

“manner in which it is associated with the self-

restoring button 102NB? and self-selecting net-

‘work is to be understood as typical of the con-

trol provided for each of the self-restoring but-

‘tons provided according to this form of the pres-
-ent invention.

The use of self-restoring entrance buttons in

‘combination with the self-selecting network of
‘the present invention, wherein the N and R switch

control relays are maintained stuck up while a
train is passing through the route, is particularly
useful, ingsmuch as the automatic restoration of a
governing signal to stop upon the passage of a

‘train past the signal still allows the self-selecting

network to be maintained, as above described in

detail, so. that a conflicting route cannot be set
up by the operator, nor even conditioned on the

net-work. .

Tt will of course be noted that the operation of a
self-restoring entrance button will be stored and
can be left stored in the GZ relay even though a
route is not set up, but it can be returned to stop
by -the operator by simply pulling such entrance
out.
upon the passage of the train through the first

foute beyond the point of conflict, all that is

necessary on the part of the operator is to actu-
ate the button XB for the desired route and it
will be immediately set up by the self-selecting

. net~work, but at no time can a route be precondi-
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tioned so as to be set up automatically upon: the
passage of a train past the point of conilict.

An interlocking system of the entrance-exit
manipulation type has thus been shown and de-
scribed, and it is desired to be understood that this
form is selected: to facilitate in the disclosure of
the present invention, rather than to limit the
number of forms which it may assume, and it is
to be further understood that various modifica-
tions, adaptations and alterations may be ap-
plied to the specific form shown to meet the re-
quirements of practice without in any manner
departing from the spirit or scope of the present
invention, except as limited by the appended
claims.

Having described my lnventlon I now claim:

1. Tn a track switch and signal control system
for railrcads, a track layout including several
track switches and providing a plurality of con-

‘flicting: routes between entrance and exit points,

a signal for sach entrance point, an entrance
butson for each entranee point, an exit button
for-each exit point, a normal and a reverse switch

If it is left stored in the GZ relay then
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control relay for each track switch for control-
ling the operation of such track switch, means
interlocking said normal and reverse switch con-
trol relays so that only one can be picked up at
the same time, means controlled by the joint ac-
tuation of an entrance button and an exit button
for the oppesite ends of a particular route to se-
lectively energize a switch control relay for each
track switch between the corresponding entrance
and exit points as required to set up that roufe
means controlled by an operated entrance buu

ton for clearing the signal at the corresponding

entrance point when a route is completely set up
emanating from that entrance point, and route
locking means initiated for any given route by
the clearing of a signal for that route and main-
tained effective by the presence of a 'train in the
route for maintaining energized said selectively
energized normal and reverse switch control re-
lays for the entire route ahead of the train, ir-
respective of the actuated condition of said en-
trance and exit buttons.

2. In a switch and signal control system of the
entrance-exit type for railroads, a track layout
including a plurality of power operated track
switches cperable to provide a plurality of routes
through the track layout, certain of said routes
heing condicting, a eontrol panel having thereon
a miniature track diagram of said track layout,
smanually cperable entrance and exit buttons dis-
posed on said panel adjacent the entrance and
exit ends of said routes, route establishing cir-
cuits ene for each route energized by the joint
actuation of the entrance and exit buttons be-
longing to the ends of that route, relay means
responsive to the energization of a route estab-
lishing circuit for operating the switches in that
route to the normal or reverse position as re-
quired and for governing the clearing of a signal
at the entrance end of such route, said relay
means acting upon the enerngatlon of any given
route establishing circuit to open the route es-
tablishing circuits for all routes conflicting with
such given route, route lecking means rendered
effective by the clearing of any given signal for
train movement over a given route for prevent-
ing power operation of the track switches in-
vyolved in that route and for maintaining ener-
gized said relay means asscciated with that route
during movement of a train over such route,
whereby manipulation of the freely movable en-
trance and exit buttons is ineffective to exert a
control to. change the position of the switches in
an established route while a train is travelling
over that route.

3. Ina track switch and signal control system
for railroads, a track layout having a plurality
of power operated frack switches between signals
at entrance and exit points of such track layout
operable to provide a plurality of routes some of
which are conflicting routes; manually operable
contact means for said entrance and exit points;
a eircuit network having a route establishing cir-
cuit for each route, the energization of each route
establishing circuit being effected by the joint
actuation of said manually operable contacts for
the entrance snd exit points of such route; relay
means responsive to the energization of a given
route establishing cirecuit of said network for con-
trolling the operation of all the track switches
involved in that route and for clearing a signal
to allow the passage of a train, said relay means
having contacts included in other route establish-

ing circuits of said network to allow only one
route circuit of a plurality of route circuits cor-
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responding- to conflicting routes to be énergized
at one time; and route locking means rendered
effective, after a route has been set up and a
signal therefor cleared, to maintain the energi-
zation of the particular relay means initially en-
ergized by the corresponding route circuit while
the route is cccupied by a train and irrespective
of the deenergization of such route circuit.

4. In a switch and signal confrol system for
railroads of the character described for govern-

“ing the operation of track switches and the clear-

ing of signals for a track layout providing a plu-
rality of routes, certain of said routes being con-

‘flicting, a control panel having thereon a minia-

ture track diagram- of the track layout, manually
operable entrance and exit buttons on said panel
adjacent the signal locations at the entrance and

-exit ends of the various routes, 2 normsl and a
-reverse switch ceontrol relay for each.switch for

governing the operation thereof to the normal or
the reverse position, route establishing circuits

.one for each route energized by the joint actua-

tion of the entrance and exit bhuttons belonging
to the ends of that route for governing the ener-
gization of the normal or the reverse switch con-
trol relay of the switches in that route as re-

-guired to set up- that route, means operated by

each-normal or reverse switch control relay, when

~energized, to position its associated switch for a

given route and to prevent energization of the
route establishing circuits for all routes con-

-flicting with such given route, and route locking

means effective during the movement of g train

- .over a given established route for maintaining

35

energized the normal or the reverse switch con-

~rol relay then energized for those switches only

40

60

involved in that given route in spite of the de-

energization of the associated route establishing
circuit, whereby energization by manipulation of
entrance and exit buttons of the route establish-
ing civeuit. for any route in conflict with a given
route that has been established and occupied by

.a train is prevented.

5. In a switch and signal control system of
the character described, a track layout having
power operated track switches operable to pro-
vide various routes and signals for governing
train movement over said routes, manually op-
erable entrance and exit buttons associated with
the entrance and exit ends of said routes, normal

.and reverse switch.control relays for each switch

for governing the operation thereof to the normal
or. the reverse position, a circuit organization

providing a route establishing circuit for each
‘route effective when energized to govern the en-

ergization of the normal or the reverse switch

-control relay for each of the track switches in-

volved in that route, contacts operated in re-
sponse to the actuation of entrance and exit but-
tons for energizing the route establishing circuit
for a route by the joint actuation of the two
entrance and exit buttons belonging to the ends
of that route, each normal and reverse switch
control relay having a back contact included in
said circuit organization to interrupt the route
establishing circuits for:all routes requiring the
switch corresponding to the respective normal or
reverse switch control relay then energized to be in
the other position, & stick. circuit for each normal
and reverse switch control relay, and- rear re-
lease ‘route locking means rendered effective by
the clearing of a signal for a given route $o close
the stick circuits for the switch control relays of
the switches involved. in that route only, said
route locking means acting during the movement

15

‘of ‘a train through such route to maintain closed

the stick circuits of the switch control relays of
the switches ahead of that train and permit
openink of the stick circuits for the switches
behind that train, whereby manipulation of the
entrance and exit buttons is not effective to op~
erate switch control relays to set up any route in
conflict with an established route occupied by

‘a train until such train has advanced in its

movement to a point where such conflict no longer
exists.

6. In a switch and signal control system of the
character described for governing train move-
ment over the various routes of a railway track
layout, a control panel having thereon a mini-
ature track diagram of the track layout, manu-
ally operable entrance and exit buttons on said
track diagram adjacent the entrance and exit
ends of the routes, normal and reverse switch
control relays for each switch for governing op-
eration thereof to the normal or reverse position,
Switch position indicating lamps associated with
the lines of said track diagram at the switch
lecations and governed by the respective normal
and reverse switch control relays of the corre-
sponding switch, means responsive to the joint
actuation of the entrance and exit buttons at the
cpposite ends of a given route for energizing the
normal or reverse switch conirol relay for each
of the switches involved in that route as required
to set up the route and for governing the clear-
ing of the signal at the entrance end of the route;
route locking means effective while a train is
moving through an established route for main-
taining the normal or reverse switch control re-
lays then energized for the switches in advance
of that train, said route locking means being
ineffective for those switches in the rear of the
train as it travels threugh the route, whereby a
visual indication of the position of the track
swiches in an established route is displayed on
the control panel and is maintained while a train
ravels through such route until such trasin has
advanced beyond a switch.

7. In a traffic controlling system for railroads,
a track layout including ‘several track switches
roviding a plurality of conflicting routes between
entrance and exit points; a signal at the entrance
end of each route; a control panel; an entrance
button on said control panel for each signal lo-
cation; an exit button on said panel for the exit
end of each route; normal and reverse switch
control relays for each switch for governing the
operation thereof to the normal or reverse po-
sition; route establishing means responsive to
the joint operation of entrance and exit buttons
associated with the ends of a given route for

-governing the switch control relays of all of the

track switches in that route for governing the
operation of the corresponding switches to the
normal or reverse position as-required and for
clearing a signal at the entrance end of that route
after said switches have assumed such positions;
route locking means rendered effective by the
clearing of a signal for a given route for main-
taining in their said condition the switch control
relays of the switches in that route in advance of
a train; indicating means on said control panel
for visually indicating the position of the respec-
tive switches; and circuit means for governing
said indicating means- for each switch distine-
tively in accordance with the operated condition
of the normal and reverse switeh control relays
for that switch, whereby a visual indication is
displayed. to show the existing positions of the
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-switch or switches inh advance of a train occupy-

ing an established route independently of the

‘condition of the associated route establishing

means. @

8. In a switch and signal control system of
the entrance-exit type for governing train move-
ment over a track layout including a number of
power-operated track switches operable to pro-
vide various routes between signal locations, cer-
tain of said routes being conflicting, wayside sig-
nals at the ends of said routes; a control panel
having thereon a miiniature track diagram of
said. track layout, manually operable contact
means disposed on said panel adjacent the signal
lecations -and constituting entrance and exit but-
tons, normal and reverse switch control relays
for geverning the operation thereof to the nor-
faal or reverse position, indicating lamps on said
track diagram in places corresponding to switch
locations for visually indicating the position of
each switch, energizing circuits for the indicat-
ing lamps of each switch governed by the corre-
sponding normal and reverse switch control re-
lays, route establishing circuit means responsive
to the joint actuation of the entrance and exit
buttons associated with the signal locations at the
obposite ends of & given route for selectively ener-
gizing the normal or reverse switch control relays
for all of the track switches included in that
route and for governing the clearing of a signal
for the entrance ends of such: route, means effec-
tive after all of the track switches in a given
route Have been positioried for that route and the
signal at the ‘entrarice end thereof has been
cleared for mdintaining in their existing condi-
tion the switch eontroel relays of the switches in
that route whilé a train is passing through the
route even though sdid signal assumes its stop
pesition and the route establishing circuit means
for that route assumes its normal deenergized
condition, whereby a visual indication of an es-
tablished route is displayed on said track dia-
gram while a train is occupying such route.

9. In a traffic controlling system for railroads,
4 track layout providing a plurality of conflicting
routes having several track switches between en-
trance and exit points, a signal for each entrance
point, manually operable contact means for said
entrance and exit points, control relay means for
causing the positioning of each of said frack
switches, circuit means responsive to the actua-
tion of the manually operable contact means for
the entrance point to each route for distinctively
conditioning each control relay means for each
track switch in any route-emanating from that
point which can be trailed by a train movement

from the entrance point for that route, circuit

means responsive to the actuation of said
manually operable contact means for a point at
the exit end of & particular one of said routes
emanating from an entrance point having its
manually operable contact means actuated for

‘distinetively conditioning said - control relay

means for each switch which is facing for a train
movement from the entrance point for that route
in accordance with the position which such
switch must assume to set up that route, circuit
means for clearing the signal for each entrance
point when a route is completely set up emanat-
ing from that point, route locking means rendered
effective by the clearing of a signal for each route
for locking each frack switch in advance of &
train for such route only, and means controlled
by such route locking means for maintaining said
switch conditioning means for each track switch
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included in a particular route set upin the dis-
tinctive condition required for setting up that
route so long as said route locking is maintained
effective by a train, irrespective of the restoration
to normal of said manually operable contaet
means for the entrance and exit points of such
route.

10. In a switch control system for railroads, &
track layout including a plurality of power-
operated track switches to set up different routes
between entrance and exit points, control but-
tons for said entrance and exit points, a selecting
relay for each of said track switches, normal and
reverse control relays for each of said track
switches, circuit means effective upon the actua-
tion of the control button for a given entrance
point to energize a selecting relay for each track
switch trailed for a particular position in each of
the routes emanating from such entrance point,
¢ircuit means responsive upon the actuation of
the control button at the exit erid of one of said
routes emanating from said given entrance point
to energizé in sequence the normal or reverse
conitrol relay for each of the several track switches

in such route depending upon the energized or de- -

energized condition of the selecting relay for each
switch and the position of each switch required
to set up that route, g source of power, and circuit
means controlled by each energized normal. or
reverse control relay for applying energy to its
respective track switch from said source, whereby
said power-operated track switches are succes-
sively connected to said source of energy.

11. Tn o trafiic controlling system for railroads;
a track layout providing a plurality of conflicting
routes between entrance and exit. points over
power operated track switches; a signal for each
entrance point; manually operable contact means
for said entrance and exit points; normal and
reverse control relays for governing the power

operation of each of said track switches; a route-

establishing network effective upon the actuation
of the manually operable contact means for an
entrance point to a route and the marually op-
erable contact means for the exit point fo that
route to energize the normal or reverse relay for
each track switch as required to set up that
route, said network including back contacts of
said normal and reverse relays in such a manner
that the energization of the normal or reverse
control relays for the track switches of a given
route prevent the energization of the normal or
reverse control relays for all conflicting routes;
an auxiliary control lever for each of said track

switches, circuit means associated with each of 5

said auxiliary control levers rendering it effective
to energize the normal or reverse confrol relay
for the associated track switch only providing the
opposite control relay for that track switch is not
energized by said route establishing network,
whereby a track switch can be controlled either
by said route establishing network through an
entrance exit manipulation or individually by said
auxiliary control lever for that switch but can-
not be controlled by both at the same time; cir-
cuit means associated with each route through
the track layout and rendered effective when that
route is set up and the manually operable contact
means for the entrance and exit- points to that
route have been operated to clear the signal at the
entrance end of such route; route locking means
rendered effective by the clearing of a signal for
a route for locking each track switch in that
route; and means controlled by said route locking
means for maintaining energized the normal and
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reverse switch control relays for an established
route when a train has . accepted that toute ir-
respective of the restoration to normal of said
manually operable contact means for the en-
trance and exit ends of that route; whereby the
track switches of such route cannot be controlled

0 a new position by either said route establishing -

network ‘or by their respective auxiliary control
levers. :
12, In an interlocking system for railroads, a

-track layout having a plurality of track switches

to set up different routes, manually operable con-
trol buttons for the ends of the routes, a self-
selecting circuit network including normal and
reverse switch control relays and responsive to
the actuation of the buttons for the opposite ends
of a given route for energizing the proper switch
control relays to cause the operation of the track
switches to set up that route, such energization
of such switch control relays governing said net-
work to prevent the energization of switch con-
trol relays for all -conflicting routes, and means
for maintaining energized the normal and reverse
switch control relays required to set up a route
while a train is in that route irrespective of the
restoration of the control buttons at the opposite
ends of such route, _

13. In a switch contrel system of the charac-
ter described for a track layout including cross-
overs operable to provide two optional routes be-
tween common entrance and exit points; a sig-

‘nal at said entrance point, selecting means for

each crossover which, when energized, corre-
sponds to a particular position of that crossover
and when deenergized to the other -position;
manually cperable buttons associated with said
entrance and exit points; circuit means respon-
sive to the operation of the button for an en-
trance point for governing the energization of
said selecting means for the Crossover more re-
mote from such entrance point to conform with
one of said optional routes; means associated
with the crossover near said entrance point for
rendering said circuit means ineffective if one
of the track switches of such crossover is in-
cluded in some other route, thereby condition-
ing said selecting means for said remote cross-
over to conform with the other of said optional
routes; means responsive to the operation of
the button for the exit point for operating said
remote crossover to a position in accordance with
the condition of its selecting means and for
also operating said near crossover to the posi-
tion required to establish the particular optional
route for the operated condition of said remote
crossover, circuit means responsive to the joint
opberation of the manually operable button for
the entrance point and the manually operable
button at the exit point for clearing said sig-
nal at said entrance point only after one or the
other of said optional routes has been set up,
route locking means rendered effective by the
clearing af said signal for train movement over
either of sald optional routes for preventing
bower operation of the track switches involved
in the particular route which is set up during
movement of a train over such route, and means
governed by said route locking means snd ef-
fective whenever a given route is established and
occupied by a train for preventing the setting
up of a route in conflict with the particular op-
tional route then set up.

14. In a switch control system for railroads;
a track layout including a plurality of power
operated track switches to set up different routes
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between entrance and exit points; control bui-
tons for said entrance and exit points; a select~
ing relay for each of said track switches; normal
and reverse switch control relays for each of said
track switches; circuit means effective upon the
actuation of the control button for a given en-
france point to energize a selecting relay for each
track switch trailed for a particular position in
each of the routes emanating from such entrance
point, said circuit means including back contacts
of said normal and reverse switch control relays
in such a manner that the energization of the
norimal and reverse relays of the track switches
for a given one of the routes deenergizes the se-
lecting relays for all other routes emanating from
sajid given entrance point; circuit means effec~

tive upon the actuation of the control button for-

the exit end of one of the routes emanating from
said given entrance point to energize in succes-
sion the normal or reverse control relay for each
of the several track switches in such route, said
circuit means including contacts of each of said
selecting relays for the switches trailed from said
given entrance point to select either the normal
or reverse switch control relay of such switches
for energization, said ecircuit means providing
for the energization of a normal or reverse switch
control relay for each of the remaining track
switches corresponding to the particular position
in which such track switch is trailed from said
exit point, and said circuit means including a
front contact of each energized normsal or re-
verse switch control relay for passing energy onto
the next succeeding switch control relay to be
energized; a source of energy; and circuit means
controlled by each energized normal or reverse
switch control relay for applying energy to its
respective track switch from said source to oper-
ate such switch to a corresponding normal or re-
verse position.

15. In a switch and signal control system for
railroad ftrack layouts having power operated
switches for providing a plurality of routes over
which traffic is governed by signals at entrance
and exit points, a control panel having a minia-
ture track diagram of said track layout, control
buttons on said control panel for said entrance
and exit points, a selecting relay for each of said
track switches, normal and reverse switch con-
trol relays for each of said track switches, ini-
tiation ecircuit means effective upon the actu-
ation of the control button for a given entrance
point to energize a selecting relay for each track
switch trailed for a particular position in each
of the routes emanating from such entrance
point, completion circuit means responsive upon
the actuation of the control button for the exit
end of one of said routes emanating from said
given entrance point to energize the normal or
reverse switch control relay for each of the sev-
eral track switches in such route depending upon
the energized or deenergized condition of the
selecting relay for each switch trailed from said
given entrance point and to energize the normal
or reverse control relay for each of the remain-
ing switches as required to set up that route,
signal control circuit means Jjointly governed by
saild control buttons at the entrance and exit
ends of an established route and in accordance
with the positions of the switches in such route
for clearing & signal at the entrance point, route
locking means rendered effective by the clear-
ing of a signal for any given established route
for preventing power operation of the track
switches involved in such route during movement

10

15

20

30

35

40

45

50

55

60

65

70

75



10

15

20

25

30

35

40

45

50

55

60

65

70

75

18

of a train over such route, and means governed
by said route locking means and effective when-
ever a given route is established and occupied
by a train for preventing energization of the ini-
tiation and completion circuits for a route or
routes in conflict with such given route.

16. In a system for control of power operated
track switches and signals for governing traffic
over a plurality of routes between entrance and
exit points; a control panel having a miniature
track diagram of said track layout; control but-
tons on said control panel at points correspond-
ing to said entrance and exit points; normal and
reverse switch control relays for each of said
track switches; route establishing circuit means
controlled by the joint actuation of the control
buttons for the opposite ends of any given route
to energize the normal and reverse switch con-
trol relays for the track switches as required to
set up that route, said route establishing circuit
means including back contacts of said normal
and reverse switch control relays in such a man-
ner as to prevent the actuation of control but-
tons for the opposite ends of a route conflicting
with such given route from controlling said route
establishing circuit means to energize normal
and reverse switch control relays; circuit means
jointly controlled by said control buttons for the
entrance and exit ends for an establiched route
for clearing a signal at the entrance to such route;
route locking means rendered effective upon the
clearing of a signal for an established route and
maintained effective by the presence of a train
in such route to prevent the operation of the
track switches in such route, an auxiliary stick
circuit for each of said normal and reverse switch
control relays; and means governed by said route
locking means and effective whenever an estab-
lished route is occupied by a train for energizing
the stick circuits for the normal and reverse
switch control relays energized for such estab-
lished route; whereby the route establishing cir-
cuit means for a route or routes in conflict with

. an established route cannot be energized by actu-

ation of said confrol buttons.

17. In a switch and signal control system for
railroads; a track layout having power operated
track switches for providing a plurality of routes
for train movement between signal locations; a
control panel having a miniature track diagram
of said track layout; manually operable control
buttons on said control panel for each of said sig-
nal locations; normal and reverse switch control
relays for each of said track switches; route es-
tablishing circuit means controlled by the joint
actuation of the control buttons for the oppo-
site ends of any given route to energize the nor-
mal and reverse switch control relays for the
track switches as required to set up that route,
said route establishing circuit means including
back contacts of said normal and reverse switch
control relays in such a manner as to prevent the
actuation of control buttons for the opposite ends
of .a conflicting route from controlling said route
establishing circuit means to energize normal and
reverse switch control relays; an auxiliary stick
cireuit for each of said normal and reverse switch
control relays; and means responsive to the pres-
ence of a train in any given established route for
energizing the auxiliary stick circuits for the nor-
mal and reverse relays energized to establish that
route irrespective of the deenergization of said
route establishing circuit means.

18. In a switch and signal control system for
railroads; a track layout having power operated
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“track switches to provide a plurality of routes

for train movement between signal locations; &
control panel having a miniature track diagram
of said track layout; manually operable entrance
and exit buttons on said control panel for said
signal locations, said buttons being of the seli-
restoring type; an entrance relay and an exit
relay for each signal location, a pick-up circuit
for each entrance relay controlled by its associ-
ated entrance button; a stick circuit for each en-
trance relay closed dependent upon the unoccu-
pied condition of the route in advance of its

associated signal; a pick-up circuit for each exit -

relay controlled by its associated exit button; a

stick circuit for each exit relay closed dependent
upon the availability of any given route to that

exit point and the picked up condition of the en-
trance relay for the entrance point to such given
route; normal and reverse switch control relays
for each of said track switches for controlling the
power operation of such track switches; route
establishing circuit means controlled by the
picked up condition of an entrance relay and an
exit relay at the opposite ends of any given route
to energize the normal and reverse switch control
relays for the track switches as required to set up
that route, said route establishing circuit means
including back contacts of said normal and re-
verse switech control relays in such a manner as
to prevent the energization of the normal and re-
verse switch control relays of a route conflicting
with said given route; circuit means controlled by
the entrance and exit relays of an established
route for clearing the signal at the entrance end
of such route; an auxiliary stick circuit for each
of said normal and reverse switch control relays;
and means responsive to the presence of a train
in any given established route for energizing the
auxiliary stick circuits for the picked up normal
and reverse switch control relays of that estab-
lished route; whereby the entrance of a train into
an established route having its signal cleared,
causes the deenergization of the entrance and exit
relays at the opposite ends of that route and the
putting to stop of the signal at the entrance end
of such route, and whereby the entrance of a train
into an established route maintains the normal
and reverse switch control relays energized for
such route to thereby prevent the establishment
of a conflicting route so long as the train is pres-
ent although the route establishing circuit means
for such route is deenergized.

19. In an interlocking system for railroads; a
track layout including a plurality of power op-
erated track switches to form different routes
between signal locations, said layout including
at least two alternative routes between the same
signal locations one of which alternative routes
is preferred and the other of which is secondary;
a countrol panel having a miniature track dia-
gram of said track layout; control buttons on
said control panel for said signal lccations; a
normal and a reverse relay for each track switch
for governing the power operation of such track
switch. to the normal or reverse positions re-
spectively; route establishing circuit means con-
trolled by the joint actuation of the control
buttons for the opposite ends of any given route
to energize the normal and reverse switch con-
trol relays for the track switches as required
to set up that route, said route establishing cir-
cuit means including back contacts of said nor-
mal and reverse switch control relays in such a
manner as to prevent the energization of normal
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switches in routes not available because of con-
flict with a route already established, said cir-
cuit means being normally effective in the case
of alternative routes to energize the normal and
reverse relays to. establish the preferred route
only but in case such preferred route is not avail-
able said means being effective to energize the
normal and reverse relays to establish the sec-
ondary route only; circuit means controlled
jointly by said control buttons for the opposite
ends of an established route for clearing a signal
at the entrance to such route; an auxiliary stick
circuit for each of said normal and reverse switch
contrel relays; and means governed by the pres-
ence of a train in an established route for ener-
gizing the stick circuits for the normal and re-
verse switch control relays energized to establish
such route; whereby the presence of a train in
an . established route maintains the normal and
reverse relays for the track switches in that route
in energized positions thereby effecting auto-
matically the selection of the secondary route
upon the operation of the control buttons for
the opposite ends of said alternative routes when
the preferred route is not available because of
conflict with an occupied route.

20. In a system for control of power operated
track switches and signals for governing traffic
over a plurality of routes between entrance and
exit points; a control panel having a miniature
track diagram of said track layout; control but-
tons on said control panel at points correspond-
ing to said entrance and exit points; normal and
reverse switch control relays for each of said
track switches; route establishing ecircuit means
controlled by the joint actuation of the control
buttons for the opposite ends of any given route
to energize the normal and reverse switch con-
trol relays for the track switches as required to
set up that route, said route establishing circuit
means including back contacts of said normal
and reverse switch control relays in such a man-
ner as to prevent the actuation of control but-
tons for thé opposite ends of a route conflicting
with such given route from controlling said route
establishing circuit means to energize normal
and reverse switch control relays for switches
included in said given route; circuit means joint-
ly controlled by said control buttons for the
entrance and exit ends for an established route
for clearing a signal at-the entrance to such
route; route locking means rendered effective
upon the clearing of a signal for an established

route and maintained effective by the presence -

of a train in such route to prevent the operation
of the track switches in such route ahead of the
train’ but permitting the operation of the
switches in such route behind the train, an
auxiliary stick circuit for each of said normal
and reverse switch control relays; and means
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governed by said route locking means and ef-
fective whenever an established route is oceupied
by a train for energizing the stick circuits for
the normal and reverse switch control relays
for the switches ahead of the train and those
over which the train is passing but deenergizing
the stick circuits for the normal and reverse
switch control relays for the switches behind
the train whereby the route establishing circuit
means for a route or routes in conflict with an
established route cannot be energized by actua-
tion of said control buttons but are arranged
fo permit such energization as soon as such con-
flict ceases.

21. In a system for control of power operated
track switches and signals for governing traffic
over a plurality of routes between entrance and
exit points; a control panel having a miniature
track diagram of said track layout; self-restor-
ing control buttons on said control panel at
points corresponding to said entrance and exit
points; normal and reverse switch control relays
for each of said track switches; route establish-
ing circuit means controlled by the momentary
actuation of the control buttons for the opposite
ends of any given route to energize the normsl
and reverse switch control relays for the track
switches as required to set up that route, said
route establishing circuit means including back
contacts of said normal and reverse switch con-
trol relays in such a manner as to prevent the
actuation of control buttons for the opposite
ends of a route conflicting with such given route
from controlling said route establishing cireuit
means to energize normal and reverse switch
control relays; circuit means jointly controlled
by said momentary actuation of said control but-
tons for the entrance and exit ends of said given
route and by said route establishing circuit
means for an established route for clearing a
signal at the entrance to such route; means for
maintaining said route establishing means active
to energize the normal and reverse switch con-
trol relays for that given route having had the
control buttons momentarily actuated at its op-
posite ends until a train enters such given route:
route locking means rendered effective upon the
clearing of a signal for an established route and
maintained effective by the presence of a train
in such route to prevent the operation of the
track switches in such route ahead of the train
and over which such train is passing, an aux-
iliary stick circuit for each of said normal and
reverse switch control relays; and means gov-

- erned by said route locking means when ren-

dered effective for energizing the stick circuits
for the normal and reverse switch control relays
energized for such established route.
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