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‘ 9 Claims.
1.

ThIS invention relates to sw1tch and 51gnal con-
trol systems for railroads, and more particularly
pertains to such systems of ‘the entrance~sxit
Type.

In an entrance-exit: type sw1tch and signalcon-
trol system, ‘a control paiiel havmg g -miniature
diagram 'of the track layout for which ‘the -sys-
tem is provided has disposed theéreon entrance
and exit control buttons for the réspective ‘en-
trance and exit’ends! of the various routes, a
route :being considered -as extending from one
signal to the next signal in-advance for ‘govern-
ing the same diréction:of traffc. A route-as thus
defined is $aid to be withinan interlocked group.
‘A ‘route. is ‘said to be established when-the te-
quired positions for ‘éach of the track switches
for. such. route are selected -in. response ‘to the
Jjoint designation of the’ fespective entrance 4and
exit ends of that route by acdtuation of! the cor-
Tesponding ‘entrance and ‘exit buttons. A rolite
becomes set iip after the track “switches *have
been power operated to their reéguired posmons

-In track layouts for -congested: areas siych 'as
subways for example, where signals are ‘placed
close “together to facilitate hardlihg of a large
volume of traffic, the spacing of -the ignals ‘is
generally ‘shorter ‘than braklng dlstance of “a
train, "and therefore the caution  indication ' 6f
certain of the signals must be dependent iipon
conditions of cccupancy of several track sections
in advance of that signal, rather than upon- Just
the frack sections included 'between ‘tHat signal
and the next sighal in advance. . Track sections
reguired to be.unoccupied for the caution éon-
trol .of :a signal beyond the next signal in &d-
vance, are ‘called overlap track seé¢tions, and a
signal that is governed by conditiciis “of : oceu-
pancy. in-overlap track ‘sections is saidito Have
overlap control. 'Such signal can indicate ¢leéar
or caution only if its overlap track-sections are
unoccupied.

An objéct of the present invention:is to''pro-
vide locking for each facing point track ' switch
in-an overlap section extending beyond ian’ es-
tablished route. Such overlap locking is -condi-
tional in that it allows operation .of a’facing point
track switch in. an - overlapping “traek :section,
only if the track sections included in the:vaeﬂap
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control - extending .over the track:swit¢h in its . .

newly operated:position ‘are. unoccupied. .

- Another-object of the present invention is %o
operate: each traiiing-track switch in'an:overlsp
track; section to:its normal position whends rovte
is-established: having its entranéepoint governed
by a signal having overlap control through that
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.traek éwitch: in-its'normal:trailing position. This

is desirable -in order to :prevent damage to:the

trailed track switches in-case :a ‘train -overruns

the stop signal at-the exit-end of the’ estabhshed

route. .

Another obJect of the present 1nvent10n;1s ‘to
allow preconditioning.-of a-route, only when that
route may-call for-the power-operation of a-track

switch that-is-locked-by reason of everlap-lock-

ing. - Thus such Youte can be.selected by route
establishing ‘mieans-in- résponse -to -the designa-
tion of the respective ‘entrance -and- exit-ends of
that route, but such route: can become: completely
set Up ‘only-atter ‘the overlap locking - for any
track ‘switch included-in that-route-is released.
- ‘Anocther ‘object of -the -present invertion-is“to
distinctively ‘indicate-on the -miniature 'diagram .

of the ‘track laycut:edeh ‘track switch that+is

1ocked By overlap -locking  when a‘route’ extend-
irig #arough-that ‘track switcéh . is designated for
establishment by the actuation of entrance gnd
‘exit control buttomns, - :

‘Another object of “the present 1nvent10n is ‘to
dlstlnctlvely ‘indicate -the *position--in- which ~a
track” switch: ‘is -locked by- overlap locking -wlien
a route extesiding: through that track switchs 18

designated for establishment by the- actuatmn of
entrance and exit control buttons.

-Other obJects ‘purposes-and char acter1st1c fea-
tures-of the bresent invention will'be inpart obV1-
ous from:the accompanying drawings andinpart
pointed out as-the description progresses.-

~In: deseribirig-the invention in-detail, reference
will ‘be’ made ‘to -the-accompanying- drawmgo in
which like réference: characters de31gnate ‘corre~
sponding parts throughout the several-iliustra-~
tions, - in "which “those parts havmg siniilar-feg-
tures -and functions- are- designated ‘by"like’ letter
reference characters ‘which- are- generally méde
distinétive by reason - of" precedmg numerals’ in-
dicative of their association with various switches
oy signals; andin which: - -

(Fig.:1 illustratesthe route estabhshmg means
provided -for -the traek Tayout of thls ‘embodi-
ment of the present invention; tegethez with~a
miniature track - diagrdin - of - Such “tragk--1ayott
having - disposed “thereon “control - buttens. for
de51gnat10n of the respectlve entlance and eXIt

Fig. 2 111ustrates cireuit ‘means: pmmded “for
causing the! ‘power- operation of the track switches
in accordance- with . the ‘séléction of ‘their- pos1-
tion by the Toute establishmg nieans: dlsclosed in
Fig.'1;

Fig. 3 111ustrates the track layout for whlch
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this embodiment of the present invention is pro~
vided together with circuits involved in the con-
trol of typical signals for governing traffic through
the track layout;

Fig. 4 illustrates the manner of control of ap-
proach locking relays for this embodiment of the
present invention;

Fig. b illustrates the control of electric locking
relays for the respective track switches; and

Fig. 6 illustrates circuits for providing overlap
locking indications.

For the purpose of facilitating the disclosure
of the present invention as to its mode of opera-
tion, the illustrations have been provided prin~-

cipally as schematic wiring diagrams arranged”’

more particularly to clearly illustrate the mode
of operation of the system than to specifically
illustrate the structure and arrangement of parts
that would be provided in practice.. Thus, the
various relays and their contacts are illustrated
in a conventional manner, and certain confacts
and windings of relays are shown in the conven-
‘tional written circuit form for the purpose of
simplifying the illustrations, each of the contacts
being readily identified with its relay by the use
of reference characters of that relay above such
contact. The symbols (4) and (—) are em-
ployed to indicate the respective positive and
negative connections to suitable batteries or
other sources of direct current, and the sympol
(FL-+) is employed to indicate the connection
through an interrupter to the positive terminal
of a suitable source of energy.

Reference is made from time to time during
the description of the present invention to the
function of parts of the system of a similar
nature by reference to letter reference characters
common to all of such parts, rather than iden-
tifying each part by its preceding numeral which
is generally characteristic of the particular switch
-or signal with which such part is more directly
associated.

Track layout.—The track layout used for this
embodiment of the present invention as shown
in Fig. 3 is selected as of a character to facilitate
disclosure of the principles of operation of the
system provided by the present invention, and
it is to be understood that the present invention
is not limited to the specific track layout shown
in this embodiment of the present invention.
It will be readily apparent as the description
progresses that the principles of operation de-
scribed with respect to the specific track layout
shown are readily applicable to other more com-
plex track layouts to be encountered in practice.

With reference to Fig. 3, the track layous of
this embodiment of the present invention com-
prises two parallel main tracks interconnected
by crossovers 4, 5 and 6. The upper of the two
tracks is divided into track sections including
sections 2T, 3T, 4T and 5T; and the lower of
the two main tracks is divided into track sections
including traek sections 6T, 1T, 8T and 9T.

Signals are provided for governing entrance
to each of the routes for traffic in both directions,
the signals {1, 12, 15 and 1§ being provided for
governing eastbound traffic, and the signals {7,
18, 13 and 14 being provided for governing west-
bound ftraffic. The signals shown are assumed
to be of the searchlight type having electrically
operated signal mechanisms of the type shown,
for example, in the patent to O. 8. Field, No.
1,835,150, dated December 8, 1931.

The signals are of the three-indication type
having red, yellow and green color light indica-
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tions for the respective stop, caution, and proceed
or clear indications. It is understood that other
types of signals such as color light signals having
individual color lamp units, position light signals,
or semaphore signals could as well be used in
accordance with the requirements of practice.

The track switches are power operated by suit-
able electrically controlled switch machines
which may be of the general type, for example,
as is disclosed in the patent to W. K. Howe, No.
1,466,903, dated September 4, 1923. If is to be
understood that the switch machine motor is
controlled in accordance with the usual practice
to provide suitable overload protection and other
protective features generally required in practice.

As a means for repeating the positions of the
respective track switches, the track switches of
each crossover have associated therewith NWP
and RWP neutral relays for repeating the re-
spective normal and reverse positions of such
track switches. These relays are controlled in
accordance with the usual practice, and for the
purpose of simplification of the present disclosure,
the control of these relays has been merely in-
dicated by dotted lines to show that a pair of
relays is associated with each of the respective
crossovers. It is therefore provided that each
of the relays NWP is energized whenever the
track switch or track switches with which it is
associated are in  their full normal positions,
and similarly each relay RWP is energized when
its track switeh or track switches are in their
full reverse positions.

Control machine.—A miniature track diagram
is provided on a control panel on the control
machine corresponding to the track layout for
which the system is provided, such diagram being
illustrated in Fig. 1. The respective entrance and
exit control buttons are disposed at positions
along the miniature track diagram correspond-
ing to the respective entrance and exit ends of
the routes as defined by the location of the signals
of the track layout. Although separate entrancs
and exit butions are shown for the respective
entrance and exit ends of each of the routes for
designation of such ends in the establishment
of routes, it is to be understood that single but-
tons performing the function of both entrance
and exit designation, dependent upon the se-
quence of operation of the buttons, can as well
be provided if such are the requirements of prac-
tice.

It is to be understood that suitable indicating
means is provided on the miniature track dia-
gram to provide all of the information necessary
for an operator to intelligently cause the estab-
lishment of the various routes, but, for the pur-
pose of simplification of the present disclosure,
only certain of the indicator lamps associated
with indications concerned with overlap lock-
ing are shown. It is o ke understocd that vari-
ous well known types of indicating means can
be provided on the miniature track diagram in
accordance with the requirements of practice,
such, for example, as indicating means of the
general character disclosed in the patent to T. J.
Judge, No. 2,298,946, dated October 13, 1942,

System devices.—Entrance and exit relays NR
and XR are provided for the ends of the routes
to be responsive to the manual designation of
such ends in the establishment of routes. Each
of the entrance relays NR is provided with a
stick circuit so as to be maintained picked up
after it is energized upon the actuation of its
entrance button NB, such stick circuit being pro-
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.is"eatised to be dropped away either by the pas-
‘séige of ‘atrain or by ¥ manual restoration ‘opera-

“tion of the assoeisted entrance; ‘button NB.

i

A condltlomng Telay Y is” provided - for* each,
end of‘each of the c¢rossovers and it is-dsed asa *

“switch conditioning relay” in “initigting- c1rcu1ts
-which are energized in response to entrance des1g-
‘nition in the process of- establlshment of‘routes.

“T.'J. Judge.  Such cireuits are arranged so that
“gach relay "NRis maintained “picked” up’ untll it *

Norinal switch ‘position selectmg relays ANand

BN‘ are provided for each of the"crossovers for

‘selecting the normal positionsof the track sw1tches
“of such crossover when theyare 1ncluded in routes
“to be ‘established. - Similarly, g reverse” control

.relay R is provided for each of the crossovers for
“selécting “the reverse positions “of the track ™

:switches of that crossover when it is required that

“such crossover be inecluded in-a route having its
“entrance and exit ends designated.

In response to the selective energ1zat1on of thef
25

sw1tch control relays AN, BN ‘and R for each of
the respect1ve trac.& switches, sw1tch control re-
lays NWZ and RWZ for the respectlve normal ‘and
‘reverse pos:ltmns of the track sw1tches of “each

“of the crossovers are conditioned, and the condi-

tmnmg of such relays is eﬁectlve to apply power"‘

-to'the track’ switches vv1th which such relays are
assoc1ated for the power operatlon of such track
sw1tches to the selected‘normal or reverse  po-
“sitions.

Correspond°nce relays NCR and RCR are pro- ‘

“vided for each of the CTOSSOVErs, one or’ the other
~of  such relays being energized; for each "CTOSs-
“over having g, track switch mcluded in'an‘estab-
hshed route,

“that each of the signals can be cleared only when
‘a route ‘has been completely set up extendmg be-
tween that sighal location and the'nextsignal 1o-
catlon in advance

Switch lock relays L and LO are prowded as
requ1red for the respecuve cros¢overs one relay
. LO being- provided for each “crossover havmg
Lt ack sw1tches required to be Tocked in accordarice
Wlth overlap vcontrols

Having thus: considered’ the general organlza-‘

“tion of the apparatus, it is beheved that the cir-
cu1t organization will be more® readny understood
‘a8 the circuits are described in- accordance with

“typical opﬂratmg conditions that ‘would ‘be en-'

countered in practme
Operatz’on

The condltlons of energIZatmn of relays ‘and
.signals and the positions of the track svv1tches as
1llust1 ated in ‘the drawmgs are’ conSIdered as the
“norinal cond1t10ns of the apparatus as’a; bas1s of
“consideration of various’ typlcal ‘oper atlng condi-
~.tions to he’ heremaftel considered.” Thus; 1t is as-
“sumed’ th'at no routes are “established through the
track layout,” that the - last routes establlshed
called for the track svv1tches of- the respectwe
crossovers t0 be in their” normal - positions; and
“that the. trackway of the track ‘layoutis-unce-
“cupied by trains. |

‘Under’ normal conditions ‘the- relays assoclatOd
“with- the” ‘Touite estabhshmg ‘means are’ deener-
~gized, the electric lockmg relays*are
and various relays are_energize tha; are asso-
“gigted with" 1epeat1ng the normal cond1t1ons of
-the §ystend; such”as “theé ' positions ' of “the -track”

Such relays when “energized close
portlons of’ the sighal control circuits to provide
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-"hand end of the track-layout. ‘The

60 1
‘=trackway is unoccupied for & route “ext ’ndmfr
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ifrom (—|—)

“11A80, front” contdct’ 41 of “relay " 2A80;

"to-the track layout on the respeotlve main

e

‘switches; and" the'stop positionsof the Téspective

‘signals.

“The approach lockmg relay{ i :AS for’ example,

1nclud1ng front contact 30 ‘of
‘TIRGP,  winding "of thermal relay HTH
contact 3t ‘of relay 1AS;“and “winding of ‘v&lay
IIAS to (—).

~“An-approach’ lockmg relay HASO is ‘also 8850~
'01ated with the signal-{f, and it is normally ‘en-
‘ergized “in- accordance w1th “the' ‘stop 1ndlcatron

of signal ‘I1, .Such relay is-used-in’ connect1on

‘with the ovellap 1ock1ng ‘of signal (1"in 2 an-
‘ner “to "he hereinafter - described.

The relay
HASO is malntamed no1mally bpicked up by its

“stick circuit extending from (), 1nclud1ng front

contact 82 of relay { IRGP, winding of-the ‘thér-
malrelay i ITHO frontcontact 33 of relay i1ASO,
and winding of relay 11ASO, to (—).

“A lock relay-L is normally energlzed for-each:
crossover except that one relay 5L (See " Fig..

-5) is provided for the crossovers §and §; because,
“for the purpose of’ sunphﬁcatmn of the’ present.

disclosure; such crossovers are’ assumed tobein-
cluded in the -same track -circuits. Thus “the
relay 5—8L is normally energlzed by~ a “eireuit.
extending from (4), mcludmg iront ‘contact 34

‘of ‘relay ‘[8AS, front ‘cohtact 85 ofrelay {7AS,

front. contact 3% of relay 8TR, front contact’ 317

-of relay 4TR; front contact-38-of relay 16AS,
“front contact 39 of relay 15AS, and” winding of

relay —6L,to (—). -

An overlap: switeh lock relay T.O'is n’olfrnally‘ en-
ergized for each of the crossovers included in‘an.
overlap track” section. - Thus, the™rélay’ 510 is:
energized, for-example, by a- mrcmt extendmg'
from (+), including front’ contact ‘&8 ‘of elaj‘
ont.
contact 42 of relay 8TR, front contact 43 of relay
5TR, and winding of relay 5T.0; to (—). '

With reference to Fig. 1;for the DUr pose c 'dls-
closure of the features of the’ present in ;

relative to overlap Tocking and’ overlan switch'op-

“ération; ‘the sighals 11 ‘and--12- are ‘assumed: to
-havé overlap contrcls represented by ‘the “inter-
‘Gonnected- arrows 44-and 45 below the ‘miniature:
~diagram of the track layout.

These arrows indicate -that' the cauticn“-con-
trol of ‘the signals {4-and-i2 governing“entrance
""*rar'kay
for easthound traffic, extends: *hrough th dck:
sections 5T and 8T, respectively; at The right-
oV crlap ‘eon-
trol arrows 44 and 45 -indicate that’ neither“the
signal {{-nor the signal {2:can’ be controlied to
indicateeither proceed or caution- unlecs ‘the

from such signal to the extent of the overlap sig-
nal control arrows.
Route establzshment —-The general mode of op-

-eration -of’ the “system- in the es tabhshment of
‘_routes according to the’ presenu mventmn corre-
“sponds to the ‘systemy fully ‘désciinad’ m Fhe‘above

mentioned prior- patent - to- T.: J:+Judge, -No.
2,298,946, dated October 13; 1942 and reference
is to be made to-that patent fora- more complete

'dlsclcsure of the route estabhshrng means pro-
-vided in this embodlment ofthe present 1n; en-

tion: Reference can be'made t0 that oase for- dis-

-'_closure of route ‘establishing’ means “Which™ is
78°

merely indicated by block didgrams in the Wik, -1
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_of the present disclosure. Thus, for an under-
‘standing of the présent invention, it is believed
sufficient to consider the general mede of opera-
tion of the system in route establishment, and
the manner in which the mode of operation as
disclosed in the above mentioned Judge patent is
modified by the present invention. For the pur-
pose of facilitating reference to that patent, the
numbering of the switches and signals, together
with letter reference characters of the present
disclosure, has been made to agree with that pat-
ent.

~ The route establishing means in general com-
prises an initiating circuit network for each di-
rection of traffic, and a completion circuit net-
work which is effective to energize switch posi-
tion selecting relays for either direction of trafiic.

Each of the initiating eircuit networks is & cir-
cuit organization having a structure that is read-
ily comparable to the track layout for which the
system is provided in that there is a circuit por-
tion corresponding to each of the main tracks,
and another circuit portion corresponding ic each
of the crossovers. The ends of the initiating cir-
cuit networks corresponding to the entrance ends
of the respective routes serve as energy iced
points for the networks, energy being applied at
such points in accordance with the respective des-
ignation of such points as entiance points for
routes to be established by the actutaion of the
respective entrance control buticns NB.

In response to the actuation of an entrance
control button NB by an operator, an euntrance
relay NR is picked up for that entrance point,
and such relay is maintained picked up by a stick
circuit, in a manner corresponding to that fuliy
described in the above mentioned patent to T. J.
Judge.

The application of energy at the feed pcinds of
an initiating network causes energy to feed
through the circuit branches of the network cor-
responding to the respective available routes ema-
nating from that entrance point. Such energy
feeds through the initiating network to the re-
spective exit relays XR associated with the routes
that are available for establishment at that time
- {0 condition such exit relays in a manner to alicw
' the picking up of one of such relays if an opera-

- tor actuates the exit control button XB associated
. with that exit point. It is further provided that
_energy feeding through the inifiating network
. picks up a switeh position selecting reiay AY or
- BY for each track switch that is trailed in a nor-
-mal position from that entrance point to condi-
- tion the completion circuit network.

The completion circuit network can also be said
-to have cireuit branches corresponding to the re-
.spective tracks and crossovers of the track lay-
.out, and such circuit network has feed poinis cor-
responding to the respective exit ends of the
routes for both directions of traffic where energy
can be applied to the circuit network by the pick-
ing up of the respsctive exit relays ZR.

As a specific example cf how a route can be
established, it will be assumed that it is desired
to establish a route from the signal 12 to the sig~
nal 16, signal 12 being a signal having overlap
control. Inasmuch as the overlap control of sig-
nal 12, as indicated by the arrow 45 of Fig. 1, ex-
tends through the track switch EBW in its nor-
mal position as a trailing switeh, it is required
that the track switches of crossover § be operated
to their normal positions as a part of the estab-
lishment of the route from signal {2 to signal {6,
although the crossover 5 is not included in the
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.routé under consideration.  The reason for this
"operation is to protect the track switch at the

lower end of the crososver 5 against damage in
case a train passing over the route from signal
{2 to signal 16 should overrun the signal {6. It
is thus provided that the establishment of a route
must include the power operation of each trailing
track switeh included within the overlap control
limits of the signal governing entrance to the
route desired to be established. It is further pro-
vided that the route cannot be established unless
each of the trailing switches which would be in-
cluded within the overlap limits of control of the
signal governing entrance to the route must be
free to be operated to its normal position before
the route establishing means can become effective
to establish the route. That is, subsequent to the
designation of the entrance end of a route at sig-
nal 12, the designation of an exit point for the
route by the depression of the exit button 14XB
cannot cause the establishment of that route,
even though it is available, uniess the track
switches of the crossover § are free to be operated
to their normal positions.

The picking up of relay 12NR in response to en-
trance designation at the entrance to the route
governed by signal 12 applies energy to the in-
itiating circuit network for the establishment of
routes for eastbound trains and causes the pick-
ing up of the relay 4BY, because the track switch
4BW at the lower end of the crossover 4 is trailéd
in such route in its normal position. The relay
4BY is energized under such conditions by a cir-
cuit extending from (-), including front contact
48 of relay 12NR, back contact 47 of relay {2XR,
back contact 48 of relay 4R, and winding of re-
lay 4BY, to (—).

The picking up of relay 4BY closes a portion
of the initiating circuit network to condition the
relay 14XR so that it can be picked up in re-
sponse to the actuation of the exit button 14XB.
The circuit by which the relay 14XR can be
picked up under such conditions extends from
(4, including front contact 46 of relay I2NR,
back contact 47 of relay (2XR, back contact 48
of relay 4R, front contact 49 of relay 4BY, back
contact 58 of relay SRWZ, winding of relay 14XR,
back contact 51 of relay {4NR, and contact §2 of
the exit button {4XB, to (—). The picking up of
relay i4XR establishes a stick circuit at front con-
tact 53 to shunt the contacts 5f and 52 of relay
{4NR and the exit button {8XB, respectively, out
of the circuit just described. It will be noted that
the back contact 58 of relay SRWZ is included
in the cireuit just described for the relay [4XR.
Such contact checks that the track switches of
the crossover 5 are free to be operated to their
normal positions, if they are not already in such
positions.

The picking up of the relay 14XR is effective
to pick up a relay 5NWZ for causing the power
operation of the track switches of the crossover §
to their normal positions as shown in Fig. 2, and
as hereinafter described. After the relay SNWZ
is picked up, a ‘branch of the completion network
is closed to provide for the energization of relay
&BN for selecting the normal position of the track
switches of the crossover 4 as required in the
route under consideration. The relay 24BN is
picked up under such conditions, in accordance
with the energization of the relay 4BY, by the
energization of a circuit extending from (+4-), in-
cluding front contact 54 of relay i4XR, front con-
tact 55 of relay SNWZ, front contact 56 of relay
4BY, and upper winding of relay 4BN, to (-),



thus completing the estabhshment of the route
from signal 12 to signal 6.

Although a simple track layout has been chosen

for a disclosire of ‘the operation of the system
accordlng to the present invention, it is believed
that it will be readily apparent that the same
system”can be applied in the selection of routes
regiiring the positioning of a larger number of
track sw1tches in accordance with ‘the general
principles of” route establishment as hag been
spécifically pomted out in the ahove mentmned
brior patent to T. J. Judge.,

Upon cons1der1ng the’ c1rcu1ts as they have been
described, it will be appaiert that the back con-
tact -50. of . relay SRWZ.in the initiating circuit
network for the establishmsnt of routes for east-
bound trains is'in & cireuit portion ‘of the net-
work ‘that is common to the establishment of
routes extendmg to "the exit point at signal 18
from signal 12; or from’ s1gna1 {1 over the cross-
over 4. This, of course, is desirable hecause 1t is
requlred that the track ‘switch 8BW be operated
to its normal pos1t1on whenever it is included, as
a, $witeh trajled in its norinal position; in the over-
lap bortion of the control of any signal.

"The relay 1AXR is conditionied for energization
by. the 1n1t1at1ng network Wwhen the entrance but-
ton 1INB. is actuated for the designdtion of an
entranceé point; so as to prov1de that such relay
can _be picked up upon the subsequent designa-
tion of the éxit end of the route by the actuation
of “the’ exit button I4XB The circuit is closed

5

10

15

10.

the track switches to free them of obstructions
and for other purposes without requlrlng thef
establishment of routes. Reference is to be made
to the above ment1oned patent to 'T."J. Judge
for a more complete’ dlsclosure of the mode of
operat1on of the system in response t0 the" pos1-
tioning of the aux1l1ary switch control levers.

The prckmg Up of relay’ ABN in the estabhsh-
ment of a route from s1gnal 12 to s1gna1 16'in'g
manner which has Been deserlbed is' effective
to cause the picking up of the relay 4NWZ for
energ1z1ng the swrtch machlnes SM of the track
switches of the " cmssover 4 with a polanty to
operate such track swrtches to their normal pos1-
tions.  The relay ENWZ is plcked up under such
conditions by - ‘the energrzatmn of a c1rcu1t ex-

. tending from  (4), 1nclud1ng ‘front contact 63
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upon the depression of ‘button 14XB extendmg ’

from™ (4, 1nc1ud1ng front contact 571 of relay

IINR, back contact 58 of relay {iXR, back con- :

tact. 59. of relay 4AN back contact 69 of relay
4BN, back contact 49 of relay 4BY, back contact
50 of relay SRWZ, w1nd1ng ‘of relay 18XR, back
contact 51 of relay I4NR, and contact 52 of the
ex1t button 14XB, to (=7

TIt, is prov1ded in a similar manner that the
track sw1tches ‘of the crossover 6 are operated
to their ‘normal positions in accordance with the
estabhshment of a route from signal {1 to signal
15, because the track switch 6AW at the upper
end of the crossover 6 is requrred to be trailed in
the overlap port1on of the control of signal {I,
when such route is established. Thus, the inclu-
sion of the back contact 61 of relay 8RWZ, in the
circuit branch of the 1n1t1at1ng circuit used in the
estabhshment of .a route from signal If to signal
15 checks that the track switches of the crossover
6 are free to be operated to their normal posi-
trons After the relay 13XR ‘has been picked up

the relay 6NWZ is picked up as shown in Fig. 2

and.as hereinafter described. The plcklng up of
relay ENWZ cond1t1ons a completion circuit by
which the relay 4AN. can be_‘plcked up for selecting
the normal positions of the track switches of the
‘crossover 4 to provide estabhshment of the desig~
nated route The relay 4AN is energ1zed by an
obvious circuit under such conditions; 1nclud1ng
front contact 62 of relay 6NWZ.
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Swztch control. —-The power operation of the -

various track sw1tches in accordance w1th the
picking up of the relays AN, BN and R in the
establishment of the routes is pr0v1ded as shown
in Pig. 2, although it w1ll be readily apparent
to those skilled in the art that various modified
means of sw1tch control can be p10v1ded in ac-
cordance w1th the requirements in-pr actlce It is
also prov1ded that the track swztches of each of
the crossovers are power operated in response $0
auxﬂlary sw1tch control levers provided for the

respective crossoyers as a means for operating -

65

70

75

of relay 4BN, back contact 64 of Télay 4R, wind~
ing of relay ANWZ, and front cohtact 85 of relay
4L, to (—). 'The Inclusron of front contact 69
of relay 4L in the cxrcult Just descrrbed prov1des
that the’ relay ENWZ can be’ p1cked up for the
power operation of the track sw1tches only if it
is safe to operate the track switches accordmg
to the electrlc locking. Tn accordance with the
plckrng up of the relay 4NWZ energy is apphed
at front contact 66 to the’ swrtch operatmg cir-
cuits of a polar1ty to operate the sw1tch machmes
to their normal pos1t10ns

If an established route calls for the operatlon
of the track switches of the crossover 440 the1r
reverse pos1t10ns, the’ relay AR is plcked up in
the estabhshment of the route in ‘the manner
which has been dlscussed ‘and’ the plcklng up
of that relay causes the plckmg up of the relay
dRWYZ to apply power to the swrtch machmes for
the track sw1tches of the crossover q of a polar-
1ty to operate such “switch' ‘machines” to their
reverse p051t10ns Thus the plckmg up of relay
4R is effective to cause the energlzatron of relay
4RWZ upon the closure ‘of a <circuit extendmg
frorn 4, mcludmg front contact- 67 of relay
GR back contact 68 of relay 4BN back con-
tact 69 of relay AN, W1nd1nc of relay ARWZ,
and front contact 65 of the lock relay a1, to
(2y. “The closure of front “contact 18 of the
relay 4RWZ apph_e_s energy to the control crrcult
operat1on to their” reverse pos1t1ons

A s1m11ar mode of operatlon is effective in
posrtlonmg the track sw1tches of the crossover
5 except that such crossover is inciuded in the
overlap control sect1on ‘of "the s1gnals {1 and
2 and’ therefore is subJect to overlap locking
as is prov1ded by the 1nclus1on ‘of front contact
Ti of relay 5LO inthe’ plckup mrcults f01 “the
relays 5NWZ and 5RWZ.

It is also prov1ded that the relay SNWZ has
a plckup cireuit dependent upon the closure of
front contact 72 of relay I4XR because the track
swrtch 5BW of the crossover 5 becomes a trailing
swrtch 1n ‘the overlap control sect1on for g signal
governrng entrance to a route havmg an exit
pomt at srgnal 186. Thus when a route is estab-
hshed for eastbound tramc, with: signal (§ as the
ex1t pomt the relay MXR is plcked~up, and the

.p1ck1ng up of that relay causes the energization

of the relay 5NWZ by -a circuit extending from
+), 1nclud1ng front contact 12 of relay -14XR,
back contact, 13 -of relay 5R, winding—of relay
5NWZ front contact 14 of relay §—=6L,;-and front
contact T of relay 5LO to (=) The picking
up . of relay ENWZ allows the completion-~:of
the route estabhshmg means in the: completion
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network in a manner which has been heretofore
described.

In g similar manner the closure of front con-
tact 15 of relay 18XR causes the picking up of
the relay 6NWZ to operate the track switches of
crossover § to their normal positions in accord-
ance with the track switches 8AW at the upper
énd of the crossover § being included as a trail-
ing switch in the overlap control section of the
signal 1.

It will be noted that a stick circuit is pro-
vided for each of the relays NWZ and RWZ for
the purpose of ¢ausing the completion of the
operation of a track switch when such eperation
has been initiated. The relay NWZ, for ex-
ample, has a stick circuit which is closed, when
the track switches of crossover 4 have initiated
their operation from their reverse to their nor-
mal positions, to provide that the track switches
will complete their operation, even though the
route establishing means may be restored before
the operation of the track switches has been
completed. Thus, the relay 4NWZ is provided
with & stick circuit extending from (4), in-

cluding back contact 75 of the normal switch =

repeater relay ANWP, front contact 77 of relay
ANWZ, back contact 64 of relay 4R, winding of
felay 4NWZ, front contact 18 of relay 4NWZ,
and back contact 78 of relay #RWZ, to (—).

It will be noted that the stick contact 78 of !

telay 4NWZ shunts the lock contact 65 of relay
41, out of the circuit to provide that operation
of the track switch will be completed, even
though the lock rélay 4L has heen droppeéd away
in mid-stroke. In a similar manner the closure
of back contact 80 of relay sRWP in the stick
circuit for the relay 4RWZ is effective to cause
such relay to rémain picked up until the track
switches of crossover 4 have comipleted their
operation to their reverse positions.

After the track switches of a crossover have
completed their operation to the position called
for by the relay AN, BN or R of the route estab-
lishing system, a correspondence relay NCR. or

RCR is picked up to indicate that the track -

switches of the crossover are in correspondence
with the required position for the route estab-
lished. These relays repeat corresponding posi-
tions between the switch control relays NWZ and

RWZ and the switch position repeater relays -

NWP and RWP. The relays NWP.and RWP are
steadily energized in accordance with the posi~
tions of the track switches of the crossover with
which they are associated, while the relays NWZ
and RWZ are picked up only for the track switches
that are included in established routes. Thus,
when a route is established through the track
switch 4BW at the lower end of the crossover 4
in its normal position, the picking up of the re-
lay 4NWZ causes the picking up of the corre-
spondence relay 4NCR after the track switch has
been properly operated to its normal position.
The relay 4NCR is energized under such condi-
tions by a circuit extending from (+), including
front contact 81 of relay ANWZ, front contact 82
of relay ANWP, and winding of relay 4NCR, to
(—). 1In a similar manner the relay 4RCR is en~
ergized when the switch repeater relay ARWP is
picked up in correspondence with an established
route. The circuit for relay 4RCR-extends from
(+), including front contact 83 of relay 4RWZ,
front contact 84 of relay 4RWP, and winding of
relay 4RCR, to (—). It will be readily apparent
that a similar means of conftrol is pravided for
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the correspondence relays associated with the
crossovers § and §.

Signal controls—Having this considered the
manner in which routes can be established in ac-
cordance with the designation of their respective
entrance and exit ends and how the track
switches can be power operated to set up such
routes,  consideration will now be given to-the
manner in which the signals are controlled for
governing entrance to the routes that have been
set up.

The signal control relays G for the respective
signials are energized from a signal control cir-
cuit network organization including contacts of
the switch correspondence relays NCR and RCR
and track relay contacts to check that the estab-
lished routes are unoccupied by trains. The in-
clusion of the switch correspondence contacts in
the signal control circuit network provides that
the signal control relays can be. picked up only
after the tracks switches have been properly
positioned in accordance with the designated
routes. As a specific example, the signal control
relay 12G for the control of signal 12 is picked
up when a route is established from signal {2
to signal 16 after the track switches of the cross-~
over 4 have been operated to their normal posi-
tions to provide for the picking up of the corre-
spondence relay 4NCR.

Inasmuch as the signal {2 has an overlap con-
trol as indicated by the arrow 45 beneath the
miniature track diagram of Fig. 1, energy for
the control of the relay {2G must feed through
a circuit network including track contacts of the
respective overlap track sections. It is, there-~
fore, required that the relay 12G check that the
track sections are unoccupied from the signal (2
to and including the track section 97T (if the track
switches of the crossover 6 are in their normal
positions), or to and including track section 5T
(if the track switches of crossover § are in their
reverse positions). Thus, assuming the track
switches of crossover § to be in their normal po-
sitions, the relay 112G can be picked up when a
route is set up from signal 12 to signal 15 by
the energization of a circuit extending from (4},
including front contact 85 of relay 5TR, front
contact 88 of relay 4TR, front contact 87 of relay
9TR, front contact 88 of relay 8TR, front con-
tact 89 of relay SNCR, front contact 98 of relay
{4XR, front contact 81 of relay TTR, back con-~
tact 92 of relay 4RCR, front contact 93 of relay
4NCR, back contact 94 of relay (2XR, front con-
tact 95 of relay 12NR, and winding of relay
i2G, to (—). It will be noted that the inclusion
of the front contact 89 of relay S5NCR in the cir-
cuit just described checks that the track switches
of the crossover 5 have been operated to their
normal positions, because the lower track switch
5BW of that crossover is included as a trailing
switeh in the overlap control section of the sig-
nal §2.

-If the track switches of the crossover § are in
their reverse positions at the time when the
route is set up from signal 12 to signal 16, the
relay {2G is energized by the circuit just de-
scribed, assuming that the overlap portion of the
trackway is unoccupied by a train.

It will be apparent from the circuit organiza-
tion of the signal control network that the over-
lap control of signal {f is dependent upon the
same track contacts and the correspondence
contact 83 of relay 5NCR for the establishment
of a route from signal I{ to signal 18 over the
crossover 4. More specifically, with the track
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Switches of-the. crossover: 6.in -their.nermal. po-.
sitions,.the relay. i |G. is: energized, a,ft_ez; a. route
is:seb. up from signal: I 1..to-signal 16 by a.circuit
extending from (), ineluding. front contact 85
of relay 8TR, front contact.86 of relay.4TR, front
contact 871 of relay 9TR, front:contact.-88 of re-
lay 8TR, front contact 89 .of relay SNCR, front
contact 99 -of relay I4XR, front -contact: 91 of
relay 1TR, front contact. 92 of .relay 4RCR,.back
contact. 89-.of relay-4NCR, front. contact (90 of
relay.3TR, back:-contact 101 of relay {IXR, .and
front contact 102 of relay {INR, and wmdmg of
relay 111G, to. (=).

If the track switches of the crossover & are
in. their reverse. positions. when a route. is.set
up from.signal if to signal 18 the relay G is
energized by the circuit just.described, assuming
that the overlap: portion of the trackway is un-
occupied. by .a train.

Upon. considering the: circuits that have.been
described, it will be noted.that track. relay con-~
tacts . of the track -relays . associated with the
overlap track sections. of both. tracks have been
included: in:the circuit, and it is provided that
certain of such contacts are.shunted in accord-
ance with- the positions.of the. track switches
of -the crossover. §. Thus the-contacts 85 and
86-of relays 4TR and 5TR need not.be. included
in the eircuit .if the: track switches.of crossover
6. are.in their normal .positions and therefore
such: contacts: are: shunted. by front contacts
98 of relay SNWP, similarly if the:track switches
of the crossover §.are.in their reverse positions,
the front contact 87 .of relay 8TR need not be
included in the circuit, so it is shunted by front
contact. 168-of relay ERWP. By.this circuit ar-
rangement the operation. of the track. switches
of .crossover -6 .when: the:overlap track sections
of both tracks are upoccupied. can be-accom-
plished. withotut -flashing .either signal i{ or sig-
nal 12.if such signal is clear at that time.
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The organization of the:signal control circuit

network-is -such - that. the. circuit for the relay
11G includes the front contact (63 of relay 6NCER

when -the route is-established from. signal {{ to 4

signal . (8, with the track switches.of the cross-
over- 4. inn their normal positions, because the
track switch 6AW at the upper end of the cross-
over:6 becomes a, trailing switch under such con-
ditions. in - the overlap. control section for the
signal if. Thus; gssuming the track. switches
of the crossover 5 to be in their normal positions,
the signal control relay {iG-is energized for a
route: set up from signal 1{ to signal {5 by &
circuit extending from (+), including front con-
tact 96 of relay 9TR, front contact 871 of relay
8TR, front contact 104 of relay 5TR, front con-
tact 108 of relay 4TR, front contact 183 of re-
lay 6NCR, front contact {08 -of relay. {3XR, back
contact {87 of relay §RCR, front contact 89 of
relay 4NCR, front contact 188 of relay 3TR, hack
‘contact. 10f of relay {iXR, front contact (02
of ‘velay | {NR, winding -of relay. 11G, to (—).

If the -track- switches. of the crossover: 5. are
in-their reverse positions: at the.time when the
route is set up from signal:if to signal {5; the
relay 11G-is energized by. the circuit just de-
seribed,: assuming. the. overlap. track sections of
both tracks to be unoccupied by a train.

The contacts-86.and 87 of the {rack relays
TR and 8TR respectively: are shunted when the
track switches-of  the: crossover: §. are- in- their
normal positions: by, front contact 143 of relay
SNWP, as those track sections, are not included
in the.overlap control of signal {§ when the track
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switches.of crossover, §.are in. their normal: POSiz:
tions. The. contact 194 of relay 5TR. is. shunted; .
by..contact. 144 of- relay SRWP. when the. track.
switches of the.crossover 5 are .,in,,the‘irr‘re\zersﬁe5
positions because -the. track- section. 5T is not,
included in the.overlap.control of 51gna1 il at
that time.

It will be noted that the contacts. of relays
NWP and RWP. are .used in - selectmg portions
of the, circult network associated with the .over-
lap. control through facing point: switches,. ber
cause the contacts-asseciated. with. selections.in.
accordance. with, the positions of such. switches,
must be. effective even though such . track
switches- are. not power: operated. in accordance,
with an established route. On, the. other hand,
it will.be. noted. that contacts of .the.correspond-:
ence relays NCR. are used in- the. circuit net-
work for checking: the normal positions of the
track switches that are.trailing in, the overlap.
portion of the signal control circuits, thus.check-
mg that the track. switches have been, ploperly
called for by the route estabhshmg mean_s(be-.
fore the signal governing.entrance tc the route
can be cleared. .

Inasmuch as only certain, of the signals which,
are for governing relatively hlgh speed traffic
are provided with overlap control; only.the sig-
nals #! and 12 are assumed .to. haye, overlap
confrol provided,.and the -other: signals. are.as~
sumed to ke.controlled. in a.manner correspond-,
ing to that fully described in the.above.men~
tioned patent to T. J. Judge te which reference

3 is to.be made. for a.disclosure as to the manner

in which . this_control - is accomphshed Thls
being the case, the.relay 3G for the: control of.
signal 13, for, e*iamp1e,,1s shown as not requiring
an cverlap control circuit, and.thus -such, relay
can,be picked up when a.route s set up from
signal {3 to the exit point at signal -1, energy
being applied to . the circuit, for the.relay . 13G
at front contact 181 of the relay- (IXR.

In accordance.with the picking up of a signal
control relay G, energy is applied: through-con-
tacts of that -relay to. a circuit for energizing
the. mechanism of the searchlight signal with
which that relay is associated, the. polarity of
energization of such mechanism being selected. in
accordance with the condition of the next signal
in-advance according to the usual practice. Thus,
the picking up of the relay 12G, for example,
causes the energization of the mechanism of sig-
nal 12 upon-the closure: of . front -contacts- 108
and Hl with: a, polarity -as- selected by the con—
tacts 111 and, 152 of the relay MYGP The relay
{4YGR is. picked up only when the mechamsm
of signal 14.is. operated . to, its ca,utlon or- clear
indicating posmon

Electric locking.—~-Although various forms of
electric locking. can be used with the system pro-
vided by the present invention, the electric lock-
ing circuits illustrated in Figs. 4 and 5 have .been
chosen for this disclosure.because they are par-
ticularly applicable to the conditions under con-
sideration where the signals are. spaced close. to~
gether, and-thus overlap: locking. for some of the
signals is. required. It .is to be understood, how-
ever, that: the. electric, locking. may. he modified
as required to. fit the-requirements. of practlce

In accord@nee with the close. spacing of the

ber of, track sw1tch°s ‘are 1equ1red to <D
tioned: in any route. to- be. established. from one
signal, t0.the next signal in. advance., ’I‘hus, there
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is little to be galned by the use of rear release
route locking such as is disclosed in the above
mentioned patent to T. J. Judge, and there are
some advantages in connection with the safety
of operation of trains to be obtained by having
the locking effective for each entire route until
such route becomes entirely unoccupied in the
rear of a train.

As a consideration of the mode of operation
of the electric locking it will be assumed that
the signal 12 is cleared for a route set up from
that signal to the signal 16. In accordance with
the clearly of that signal the signal repeater relay
12RGP is dropped away, and the dropping away
of that relay opens the circuit for the relay {2AS
(see Fig. 4) at front contact 112, and also opens
the circuit for relay 12ASO at front contact 113,
to cause those relays to be dropped away. The
inclusion of contact 114 of the relay (2AS in
the circuit for the lock relay 4L provides that
such lock relay is dropped away to lock the track
switches of crossover 4 upon the clearing of the
signal 12 governing entrance to the roufe includ-
ing the track switch 4BW.

The relay 5LO is the overlap locking relay for
the crossover 5, and although the clearing of the
signal {2 governing entrance tc the route from
signal 12 to signal I8 does not cause the drop-
ping away of the conventional switch lock relay
5—=6L, the overlap lock relay 81O is dropped away
upon the clearing of that signal by the opening
of its circuit at front contact 41 of relay {ZASO
to lock the trailing switch 5BW at the lower end
of the crossover 5 in its normal position.

The locking of the track switches of the cross-
over 6 in accordance with the clearing of signal
{2 is conditional in that the ftrack switches of
crossover 6 should be free to be operated to either
position when the operation of such switches

cannot throw the overlap portion of the control 4

of signal 12 onto an occupied track section. That
is, for example, if the track switches of the cross-
over 6 are in their normal positions when the
signal {2 is cleared, and the irack section 5T is
occupied by a train on the upper of the two main
tracks, upon a consideration of the signal con-
trol circuits (see Fig. 3) that have been here-
tofore described, it will be readily apparent that
the power operation of the track switches eof the
crossover § to their reverse positions would be
effective to select the track section 5T as being
included in the overlap control portion of the
circuit for the signal control relay 12G, and if
such track section were occupied by a train, the
signal 12 would be put to stop. Such control of
the signal 12 would be undesirable and unsafe.
It is, therefore, provided that the electric lock-
ing for a facing point overlap track switch is so
arranged as to lock the track switch only when
its operation would cause the signal involved to
be put to stop by selecting a branch of the sig-
nal control circuit containing a deenergized track
relay.

" To consider the circuit means for accomplish~
ing the above described mode of operation, it will
be assumed that the signal {2 has been cleared
and that the trackway in advance of that signal
is unoccupied, either with the track switches of
the crossover 6 in their normal positions, or in
their reverse positions. Under such conditions,
with the track sections 5T and 8T both unoccu-
pied by a train, the overlap locking relay 6LO is
maintained energized by a circuit extending from
(4+), including front contact 115 of relay 11ASO,
front contact 116 of relay 9TR, front contact 117
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of relay 5TR, and winding of relay 8LO, to (—).
With relay 6LO maintained energized, and with
the relay 5—6L picked up, it is provided that the
track switches of the crossover § are not elec-
trically locked, and therefore can be operated as
required in the setting up of routes. This is true
because the closure of front contacts {18 and (1§
(see Fig. 2) of the relays 5—8L: and 6LO respec-
tively in the pick-up circuits for the relays 6NWZ
and SRWZ allows either of such relays to be
picked up for operating the track switches of the
crossover 6.

Assuming again that & route has been set up
from signal 12 to signal 1§, at a time when the
track switches of the crossover § are in. their
normal positions, and the track section 3T is
unoccupied, it will be further assumed that the
track ssction 5T is occupied by a train, and
therefore if the track switches of the crossover
6 were operated to their reverse positions, the
frack section 5T would be included in the over-
Jap portion of the control of signal {2, and such
signal would be put to stop. It is therefore de-
sirable under such conditions that the track
switches of the crossover & be locked in their
normal positions when the ftrack section 5T
is occupied by a frain. Such locking is provided
in the control of the relay LO as shown in Fig.
5 in which the front contact ¢{T of relay §TR is
opened, and the front contact 128 of the relay
§RWP connected in multiple with that track
contact is open because the track switches of the
crossover 8 are in their normal positions. Thus,
assuining the approach locking relay {2ASO to
be dropped away at that time because of the
signal 12 being clear, the relay 8LO remains
dropped away, and the opening of front contact
{18 of such relay in the circuits for the relays
SNWZ and SRWZ as shown in Fig. 2 prevents
the picking up of relay 8RWZ for the power
operation of the track switches of the crossover
§ to their reverse positions.

Similarly, it is provided that if the frack
switches of the crossover § are in their reverse

= positions to provide that the signal (2 is cleared

by an overlap control extending through front
contact 188 of the relay 6RWP (see Fig, 3) at
a time when the track section &7T is occupied by
a train, it is provided that the track switches
of the crossover are locked in such reverse posi-
tions, because the relay 6LO is dropped away due
to the opening of contactis 118, 12! and 122 of
relays 9TR, SNWP and {2AS0 respectively (see
Fig. 5). Thus, the relay $L0O is maintained
denergized under such conditions to open the
pick-up circuit for the relays ENWZ and §RWZ
at front contact {19 to prevent the picking up
of the relay 8NWZ for changing the position of
the track switches of crossover 5.

The use of the contacts 128 and {21 of the
relays 6RWP and §NWP connected in multiple
with the contacts {7 and {8 of relays 5TR
and 9TR respectively, in the circuit for relay
8L.0O, provides that the track switches of the
crossover 6 are free to be operated when the
track switch 6BW is a facing point switch in
the overlap control of signal {{ or signal 12, if
its position selects a portion of the overlap con-
trol of either of such signals as including an
occupied track section 5T or 9T to prevent the
clearing of either of such signals. This is, as-
suming that a route is set up from signal i2 to
signal 16, and the track switches of the cross-
over 6 are in their reverse positions with the
track section 5T occupied by a train and the
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track section 9T unoccupied, the inelusion of
front contact 120 of relay 6RWP in multiple with
front contact 117 of relay 5TR in the circuit for
relay 6LO provides that the track switches of
the crossover 6.can be unlocked under such con-
ditions, irrespective of the condition of the ap-
proach and time locking relays. 1{ASO - and
{2AS0, to allow the track switches of the eross-
over to be operated to their normal positiony and
thereby allow the signal 12 to be cleared, Al-
though the relay SRWP is dropped away as soon
as the track switches of the.crossover start their
operation to their normal positions, the dropping
away of the relay 6LO is not effective to prevent
the complete operation of the track switches be-
cause of stick circuits provided for the relays
6NWZ and 6 RWZ in a manner heretofore de-
scribed when considering -more specifically the
organization of the switch contrel circuits.

It will be noted that a similar mode of opera<
tion is effective when the track switches of the
crossover 6 are. in their normal positions, and
the track section 8T ‘is occupied by a train to
allow the lock relay 6LO to be energized by =
circuit including front contact (21
6NWP, and thereby provide that the track
switches of the -crossover 6 can be operatéd to
their reverse positions, and in that manner select
the overlap control of signal 11 or signal 12

through the track section 5T, which may be g

unoccupied .at that time. Having thus desecribed
specific conditions involving the overlap locking
of the facing point switch 6BW of the crossover
6, it is believed to be readily apparent that

similar conditions :apply to the locking of the

track switches of the crossover 5-when a route
is set up from signal 11 to signal .i15, the relay
SLO being provided as an overlap loeking relay
for -the crossover 5 and being .controlled in -a
manner similar to that which has been specifi-
cally described with respect to the control -of
the relay 6LO. because the switch SAW is =
facing point switch with respect to that route.

To consider a:specific example of the manner
in which the overlap locking of the track switches

of -crossovers ‘5 and 6 is provided in accordance.

with the establishment of a route from: .signal
{1 to signal 15, it will be apparent that the track
switch 8AW at the upper end of crossover 6 be-
comes a trailing switch in the overlap section
4T with respect to ‘the signsl 11, and therefore

the relay 6LO is dropped away upon the dropping

away.of the relay [ 1ASO in response to the clear-
ing of signal 11, except when the track switches
of the crossover 4 are operated to their reverse
positions for the establishment ‘of a route from
signal 11 to sighal 16. "Thus, in the cireuit ‘for
relay 6LO, the front contact 115 of relay 1{ASO
interrupts the circuit for relay §LO, except when
the relay 4ARWP is picked up, to.close front con-
tact 123 at a. time when the track switches of
the crossover 4 are operated to their reverse
positions. The loeking of the facing point switch

BAW is.provided in a similar manner to that

heretofore described with respect to the locking
of the track switch 6BW, the relay 5.0 being
energized dependent upon the closure of front
contacts 43 and 42 of the track relays for the
overlap track sectiong 5T and ‘9T respectively,
except when such contacts are shunted by the
respective front contacts 124 and 125 of relays
SNWP and SRWP; corresponding to the posi-
tions of the track switches of crossover 5 required
for routes extending to and including such over-
lap track sections. ST ’

of - relay
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Restoration to -normal—Generally speaking
there are two means by which the route estab-
lishing means may be restored to normal, one
being the means effective by ‘the sloiting of the
signals upon passage -of trains, and the other
being by manual -designation of routes to be re-
stored by the actuation of the respective entrance
buttons NB for the entrarice ends- of such routes
to restoration’ positions. 'This-can be: accom-
plished in generai in the manner filly ‘described
in the above mentioned patent to T, J. Judge.

To consider a typical example of how restora=
tion can be -effected by manual designation, it
will be assumed that a routeis set'up as has been
heretofore described from signal 12 to signal 16,
and that it is-desired to:‘cause the restoration to
normal of the parts-of the system associated with
the establishment and setting up of that route.
To initiate such restoration the operator actu-
ates the entrance button 12NB to its restoration
position and -causes the -dropping ‘away of the -
relay 12NR as specifically -described in the gbove
mentioned patent to T. J. Judge.

In accordance with ‘the dropping away of relay
12NR, the opening of front contact 46 of that
relay (see Fig. 1) opens the circuit by which the
relay 14XR has been maintained-energized; and
thus causes the dropping away of ‘that relay. The
relay 14XR in dropping away opens the pick-up
circuit for the completion network by ‘which
the relay #BN has been -energized at front con-
tact 54, and it also opens the cireuit for the relay
SNWZ (see Fig. 2) at front coniact 12 to cause
that 'elayto bedropped away.

With reference to Fig. 3, the signal 12 is put to
stop subsequent to the -dropping away of the
entrance relay 12ZNR because of the opening of
front contact 95 of that relay. The dropping
away-of the relay 412G opens the circuit for signal
12 at front contacts 109 and 110 to deenergize
the mechanism of that signal and thus cause
such signal to be put to stop. The restoration to
stop of the signal 12 causes ‘the picking up of
the- signal stop repeater relay 12RGP, and the
picking up of that relay closes a cireuit for bick-
ing up the relay 12AS (see Fig. 4) (assuming
that the approach track section 6TR is ungeci
bied) extending from (4), including front con-
tact 112 of relay I2RGP; front contact 128 of
relay §TR, and winding of relay 12AS; to (—).
If, however, there is  train in approach of the
signal 12 so as to cause ‘the relay 6TR to be
dropped away, it will be required that the ther-
mal relay 12TH be operated to pick up the relay
12AS in -accordance with the usual practice as
fully described in the ‘above mentioned patent to
T. J. Judge. ' It is also provided ‘that the relay
12AS can be restored immediately upon passate
of a train in a manner to be hereinafter con-
sidered. Itis also provided that the relay (2AS0,
which is'associated with the overlap locking, is
immediately restored” under the above -assumed
conditions, such restoration requiring that the
track section in the rear and in advance of the
signal {2 be uneccupied in order that such relay
may be immediately restored. 'Thus, the relay
12AS0 is restored upon the picking up of the
signal repeater relay A2RGP by -a cireuit-extend-
ing from (4-), inéluding  front contact 143 of
relay  [2RGP, front contact 127 of relay. TTR,
front -contact 128 of relay $TR, and winding of
relay 12AS0, to-(—). Should either of the track
sections 6T or IT be:occupied by -a train, it is
required that the relay 12450 be picked up only
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subsequent to the operation of the thermal relay
{2THO.

In accordance with the general organization of
the locking, the relay 4L (see Fig. 5) is main-
tained dropped away until the approach locking
relay 12AS associated with the signal {2 hasbeen
picked up subsequent to the restoration of the
signal 12 to stop. Because of the relay 4L being
dropped away, the relay 4BN is maintained picked
up by its stick circuit (see Fig. 2). Such stick
circuit extends from (), including back con-
tact 129 .of relay 4L, front contact 130 of relay
4BN, front contact 131 of relay 4BN, and winding
of relay 4BN, to (—). )

After the lock relay 4L has been restored to its
normally energized position, the stick circuit for
the relay 4BN is opened at back contact (29
(see Pig. 2) to cause that relay to be dropped
away and thus complete the restoration of the
parts of the system associated with the establish-
ment of the route from signal 12 to signal {6.

To consider the mode of operation of the sys-
tem in its restoration upon passage of a train, it
will be assumed that a route is set up as hereto-
fore described from signal 12 to signal 16, and
that a train accepts the signal 2 and enters the
track section 1T. The dropping away of the track
relay TTR for the track section 1T causes the
dropping away of the relay I2NR to open front
contact 46 (see Fig. 1) in the circuit for the relay
{4XR and thus cause the dropping away of that
relay and the restoration in general of the route
establishing means as has been described, except
that the presence of the train in the track section
1T prevents the picking up of the relay 4L by
opening its circuit at front contact 132 of relay
TTR and therefore the stick circuit which has
been described for the relay 4BN (see Fig. 2) is
maintained closed to provide an interlock in the
initiating circuic networks in the route establish-
ing means to prevent the preconditioning of a
route over the crossover 4.

With reference to Fig. 4, the presence of the
train in the track section 1T causes the dropping
away. of the relay TTR to provide a restoration
circuit for the relay 12AS upon closing back con-
tact 133, but the relay 12AS0 has no such restora-
tion circuit and therefore can be restored only aft-
er a time interval. This is true because the imme-
diate restoration of the relay 12ASO is prevented
by the opening of front contact 127 of relay TTR.
The reason for this circuit arrangement is to pro-
vide that the overlap locking is effective when a
train occupies the portion of the trackway in the
rear of signal 16 to provide that the overlap lock-
ing can be released only after the frain has taken
sufficient time in the route from signal 12 to sig-
nal {6 to have necessarily reduced its speed suffi-
ciently to be able to stop short of the signal 16.
After such time interval it is safe to release the
overlap locking of the track switches of the cross-
overs 5 and 6 to allow the operation of the track
switches of those crossovers as required to estab-
lish desired routes. Thus, after there was been
sufficient time for the timing relay {2THO to
operate and close its front contact 134, the relay
12AS0 is picked up, and the picking up of that
relay allows the picking up of the overlap lock-
ing relay 5LO (assuming signal 11 to be at stop).
The relay 5LO is picked up under such conditions
by the energization of a circuit extending from
(4), including front contact 40 of relay [1ASO,
front contact 41 of relay {2ASO, front contact
{35 of relay 11ASO, and winding of relay 5LO, to
(—), Similarly, the relay 6LO is picked up upon
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the restoration of relay 12ASO to -its normally
energized position by a circuit extending from
(+), including front contact 115 of relay (1ASO,
front contact 122 of relay 12ASO, front contact
136 of relay ANWP, and winding of relay 6LO,
to (=). :

_ -With reference to Fig. 2, the picking up of the
relays 5LO and 6LO allows the selective ener-
gization of the switch control relays NWZ and

_RWZ for the track switches of crossovers 5 and

6 as required in the establishment of routes, de-

" pendent of course upon the conventional switch
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locking relay 5—6L controlled by the track relays
for the detector track sections and the approach
locking relays associated with the interlocked
group including the crossovers % and 6.

With the overlap locking thus released, the
operator can then proceed to establish routes
as required, such as setting up a route for the
passage of a train from signal 5 over the track
switches of the crossover 5 to leave the lower of
the two main tracks ahead of the train which
has been assumed to be in approach of the sig-
nal {6.

To consider further the restoration of the ap-
paratus  associated with the setting up of the
route from signal 12 to signal 16, it will be as-
sumed that a route is established to allow the
clearing of signal 6 and thus provide that the
eastbound train can proceed so as to allow the
track section TT to become unoccupied and thus
provide that the relay 4L (see Fig, 5) is picked
up in accordance with the closure of front con-
tact 132 of relay TTR. The picking up of relay
4L opens the stick circuit for the relay 4BN at
back contact 129 and thereby allows that relay
to be dropped away to complete the restoration
to normal conditions of the parts of the system

" which have been employed in the route assumed
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to have been set up from signal 12 to signal I8.

Precond?tioning of routes—In accordance
with the general requirements of practice, it is
provided that the track switches included in a
route which is occupied by a train are locked in
the positions corresponding to that rcute, and
it is further provided that the operation of the
route establishing means cannot be effected in a
manner to call for an opposite position of any of
those track switches, because of the possibility
that the loss of shunt under a train for a detec-
tor track section could momentarily allow the
picking up of a track relay which would allow
the operation, or partial operation, of a track
switch under a train. The initiating circuit net-
works which have been more specfically consid-
ered heretofore when considering the establish-
ment of routes are particularly provided in a
manner to prevent the preconditioning of posi-
tions of the track switches when such track
switches are included in established routes in
view of the above described desirability for pre-
vention preconditioning.

To consider a specific example in which the
preconditioning of a route is prevented, it will be
assumed that a route has been set up from signal
12 to signal 16 and such route has been entered
by a train as has been described. Under such
conditions the relay 4BN is maintained picked
up by its stick circuit. With reference to Fig. 1,
the picking up of relay 4BN opens back contact
60 in the initiating circuit network for the estab-
lishment of routes for eastbound ftrains to pre-
vent the conditioning of a route from signal it
to signal 16 over the crossover 4 by opening the
circuit which would be required to be closed in
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order that the exit relay {4XR. could. be respon-
sive to the designation of the exit end of that
route.  Thus, it is provided that the route estab-
lishing networks will not condition a eircuit to
provide for the picking up of the relay 4R when
the relay 4BN is energized, and therefore the
track switches of the crossover & cannoct be con-
ditioned for operation to their reverse positions
until the track switches of that crossover are un-
locked and are free to be operated. A more com-
plete description of the mode of operation foy the
prevention of preconditioning is found in . the
above mentioned patent to T. J. Judge.

To consider now the conditions of locking of
the track switches included in an overlap section,
it will be noted that conditions with respect to
the preconditioning of routes are different in that
the preconditioning of routes can be safely al-
lowed involving track switches that are locked
by overlap locking, but not included in routes
that are set up. This is true because the condi-
tions above described in which it would be possi-
ble to operate a track switch under a train are
not. involved in that the track switches under
consideration are not included in routes that are

set up and therefore the detector track sections

of such track switches are unoccupied by trains.
It is therefore provided that the prevention of

preconditioning is effective for the various routes:

that can be set up through the right-hand inter-
locked group of this embodiment of the present
invention in a manner similar to that which has
been specifically described with respect to the
preconditioning of routes in the left-hand inter-

locked group, but the overlap locking of the track:

switches of the crossovers 5 and § is so provided
that preconditioning of routes is allowed in the
right-hand interlocked group, only if the track
switches of the crossovers § and 6 are locked by
reason of overlap locking rather than by reason
of routes set up including such track switches
within that interlocked group.

.'To consider a specific example of the allowable
preconditioning described above, it will be as~
sumed that a route has been set up from signal
12 to signal 16 requiring the power operation of
the track switches of the crossover 5§ to their
normal -positions and providing overlap locking
for the track switches of that crossover. Tt will

also be assumed that an operator desires to set

up a route for the passage of a train from signal
15 to signal 23 over the track switches of the
crossover 5 .in their reverse positions and thus
proceeds to designate such route by the actuation
‘of the respective entrance and exit buttons {5NB
and 18XB for the designation of that route. Al-
though the track switches of the crossover 5 have
been operated to their normal .positions and
locked in such positions, they have been operated
in accordance with the picking up of the exit
relay 14XR as shown in Fig. 2 rather than by
the picking up of the relay 5BN, as would be the
case if the track switches were operated to their
normal positions in accordance with the setting
up of a route within that immediate interlocked
group. - Thus, although the track switches of the
crossover are locked in their normial positions, the
relay BN has not been picked up, and there-
fore there is no interlock in the initiating circuit
network. to prevent the picking up of the relay
18XR in response to-the actuation of the exit
button (8XB. In other words; although the
track switches of the crossover 5 are locked in
their normal positions, there has been -nothing
accomplished in the control of ‘those track
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switches b their normal ‘positions for overlap
locking to disturb the conditions of route estab-
lishment according to the general principles of
operation of the route establishing means as has
been specifically described with respect to the
establishment of routes through the left-hand in-
terlocked group, and as has been specifically de-
seribed in the above mentioned patent to T. J.
Judge for the setting up of the route under con-
sideration extending from signal 15 to signal 23.

The conditions which have been described with
respect to preconditioning of positions of the
trailing overlap track switch 8BW are applicable
also to the allowance of preconditioning of the
track switches of the crossover 6 where the fac-
ing point switch §BW of that crossover is locked
by ‘overlap locking. It will be readily apparent
that the preconditioning of the track switches
of the crossover 6 under such conditions can be
readily accomplished because the overlap locking
of such track switches is of no particular concern
with the route establishing means provided for
the selection of the position of sueh track
switches in accordance with the establishment
of routes within that interlocked group.

Indications.—It is assumed that indications are
provided on the miniature track diagram in ac-
cordance with the requirements of practice to
indicate the condition of occupancy of the respec-
tive. track sections, the positions of the track
switches, and the various routes established.
Such conditions may be indicated by any suit-
able manner such, for example, as by indicator
lamps disposed on the miniature diagram at
points representative of the devices or route por-
tion with which they are associated, or by pro-
viding a continuous line .of light for the respec-
tive routes established and track sections occu-
pied by trains in a manner similar to that which
is described in detail in the above mentioned
patent to T. J. Judge. For the purpose of simpli-
fication of the present disclosure these indica-
tions have not heen disclosed as they can be
readily provided by those skilled in the art in
accordance with the requirements of practice.

With reference to Fig. 1, indicator lamps have
been shown, however, disposed on the miniature
track diagram at points -comparable to the re-
spective normal and reverse positions of the track
switches of the respective crossovers 5 and 6 for
the purpose of providing a distinctive indication
when the track switches of the crossovers with
which such lamps are associated are included
in-.routes designated for establishment but are
locked by overlap locking of routes set up in the
adjoining interlocked group. Thus the lamps
S5ANE and 3BNE are provided for indicating the
overlap locking of the track switches of the
crossover § in their normal positions, and the
lamp 5RE is provided for indicating the gverlap
locking of the track switches of the crossover §
in their reverse positions. Similarly, the lamps
SANE and 6BNE are associated with the indica-
tion of overlap locking of the track switches of
crossover 6 in their normal positions, and the
lamp BRE is associated with the overlap locking
of the track switches of the crossover 6 in their
reverse positions. It is to be understood that
these lamps can be provided on the miniature
track diagram as illustrated, or they may be com-
bined with other indicating means in accordance
with the requirements of practice. For example,
if the indications of the various established
routes are provided by a continuous line of light,
the ‘indicator lamps shown in this embodiment
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of the present invention may be combined with
the lighting portions associated with the respec-
tive normal and reverse positions of the various
track switches, the lamps shown in this disclosure
being added to the complement of lamps provided
in such an indication system, or the control cir-
cuits of the lamps of this disclosure being applied
to the control of lamps already incorporated into
the strip lighting system.

. With reference to Pig. 6, control circuits are
shown for the indicator lamps shown on the mini-
ature track diagram of Fig. 1. These lamps are
normally deenergized, and are energized only
when the track switches of the crossover with
which they are associated are locked by overlap
locking and also are included in routes set up or
designated for establishment. Although the
lamps could provide a distinctive indication by
steady energization when they are used as shown
in this embodiment of the present invention, the
lamps are shown to be energized by intermittently
interrupted energy to cause them to flash for the
purpose of ecalling attention to an operator of
the indication as compared to other indications
which may be provided as associated with the re-
spective positions of the track switches.

To consider an example of the manner in which
the overlap locking indications are provided, it
will be assumed that the frack switches of the
crossover 5 are locked in their normal positions
by overlap locking and that an operator des-
ignates a route for establishment from signal 15
to signal 23, extending over the track switches of
the crossover § in their reverse positions. Upon
the picking up of the relay 5R in the establish-
ment of that route, a circuit is closed for ener-
gizing the lamps SANE and 5BNE intermittently
in accordance with the closure of back contact
i37 of relay S5LO. Such circuit extends from
(FL4), including front contact {38 of relay 5R,
back contact (37 of relay 5LO, front contact 139
of relay SNWP, and the lamps 5ANE and 5BNE,
to (—). It will be noted that the lamp 5RE re-
mains dark because of its circuit being open at
front contact 140 of relay SRWP, and therefore
the flashing of the indicator lamps SANE and

SBNE indicates to an operator that the route ex-

tending from signal {5 to signal 23 cannot be im-
mediately set up because of the overlap locking
of the track switches of crossover 8 in their nor-
mal positions, but the operator will be aware of
the fact that the route can be set up subsequent
to the release of such overlap locking. When the
overlap locking is released under such conditions,
the relay SLO is picked up, and the opening of
back contact 137 of that relay extinguishes the
lamps SANE and 5BNE. It will be noted that the
_energization of the lamps 5ANE, §BNE and 5RE
as selected by the positions of the track switches
of the crossover 5 is dependent upon the closure
of either front contact 147 of relay 5AN, front
contact 142 of relay 5BN, or front contact 138 of
relay BR as a means for applying energy to the
circuit only when a route is established includ-
ing one or both of the track switches of that
Crossover.
. It is believed to be readily apparent with ref-
erence to the circuits shown for the energization
of the indicator lamps 6ANE, 6BNE and 6RE
for the crossover § that such lamps are controlled
in a manner corresponding to that which has
been specifically described with respect to the
control of the lamps associated with the cross-
over 5.
Having described one embodiment of the pres-
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ent invention as applied to the control of track
switches and signals for a particular track lay-
out as one embodiment of the present invention,
it is desired to be understood that this form is
selected to facilitate in the disclosure of the in-
vention rather than to limit the number of forms
the invention may assume, and it is to be further
understood that various alterations, adaptations
and modifications may be applied to the specific
form shown to meet the requirements of prac-
tice without in any manner departing from the
spirit or scope of the present invention except as
limited by the appending claims.

What I claim is:

1. In a switch and signal control system of the
character described for a frack layout providing
by adjoining interlocked groups first and second
adjoining routes respectively, each of such routes
having a signal for governing entrance to that
route for a given direction of traffic, and said
second route having a trailing track switch for
given direction of traffic, manually operable
means for designation of the respective entrance
and exit ends of each of said routes, an exit relay
for the exit end of said first route, route initiating
means responsive to the designation of the en-
trance end of said first route for conditioning
said exit relay for that route so that it can be
picked up in response to the designation of the
corresponding exit end only if the route is avail-
able extending between the respective entrance
and exit ends thus designated, said route initi-
ating means being efiective to pick up said exit
relay in response to exit designation only if said
trailing switch in said second route is free to be

.operated to its normal position, route establish-

ing means responsive to the picking up of said
exit relay for said first route for selecting the
positions required for the respective track
switches to align a route between the designated
entrance and exit ends, means responsive to the
picking up of said exit relay for causing the power
operation of said trailing switch in said second
route to its normal position, and means for clear-
ing said signal governing entrance to said first
route only if said trailing switch of said second
route is operated to its normal position.

© 2. In a switch and signal control system of the
entrance-exit type for a track layout having a
signal governing entrance to a first interlocked
group and having a second adjoining interlocked
group including a facing point switch with respect
to said signal for selecting one overlap track sec-
tion to be included in the control of said signal
when in its normal position and another overlap
track section to be included in the control of said
signal when in its reverse position, route estab-
lishing means for each of said interlocked groups
for automatically selecting the positions of the
respective track switches required to set up any
desired route in response to the manual designa-
tion of the entrance and exit ends of that route,
switch operating means for positioning each track
switch in accordance with the position selected
for that frack switch by said route establishing
means, and overlap locking means for allowing
the operation of said facing point switch when
said signal is clear if each of said overlap track
sections is unoccupied by a train, but said over-
lap locking means being effective to prevent the
operation of said facing point switch when said
signal is clear if said overlap track section se-
lected by the opposite position of said facing
point switch is occupied by a train.

- 3. In a switch and signal control system of the
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character descnbed for a track layout having a
signal governmg entrance to a first interlocked
group including power- track switches and having
a-second: adjoining’ interlocked group including a
facing- point, power operated switch with respect
to said signal for selecting one overlap track sec-
tion to be included: in the control of said signal
when in- its normal position and another overlap
track section to he included in the control of
said signal when in its reverse position, overlap
locking means for said facing point switeh for
preventing the power operation of that: switch
when said signal is clear if said overlap track
section selected by the opposite position of that
track switch from its last operated, position is oc-
cupied. by .a train, manually ‘operable  contact
means for the respective entrance and exit ends
of each of the routes in each interlocked group
for the designation of the ends of routes to be
established, and route establishing means for
each of the interlocked groups for selecting the
positions of the respective track switches required
to set up each route in response to the manual
designation of the entrance and exit ends of that
route, such means being effective only if each
track switch required to set up that route is free
to be operated to its required position except that
said route establishing means is effective for a
route in said second interlocked group requiring
the power operation of said facing point switch
even though the power operation of that switch is
prevented by said overlap locking means, whereby
the preconditioning of a track switch is allowed
only when that track switch is locked by said
overlap locking means.

4, In a switch and signal control system, the
combination with a track layout having a signal
governing entrance to a first interlocked group
and having a second adjoining interlocked group
including an overlap track switch with respect to
said signal, of a time element device initiated by
the restoration of said signal to stop upon the
acceptance of that signal by a train, route estab-
lishing means responsive to the manual designa-
tion of the respective entrance and exit ends of
each route in each interlocked group for select-
ing the positions of the track switches required
to establish that route, switch operating means
for causing the power operation of each track.
switch in correspondence with the position se-
lected by said route establishing means, and over-
lap locking means effective to prevent the power
operation of said overlap track switch in said
second interlocked group when said signal gov-
erning entrance to said first interlocked group is
clear, irrespective of whether or not said overlap
track switeh is included in an established route
in said second interlocked group, said overlap
locking means being effective subsequent to the
restoration of said signal by the passage of a
train for a predetermined time interval as meas-
ured by said time element device.

5. In a switch and signal control system for a
track layout having a signal governing entrance
to a first interlocked group and having a second
adjoining interlocked group including an over-
lap track switch with respect to said signal, over-
lap locking means for preventing the power
operation of said overlap track switch when said
signal is clear, said overlap locking means being

effective’ upon the restoration of said signal to-

stop for a predetermined time interval sub-
sequent to such restoration, route establishing
means responsive to the manual designation of
the respective entrance and exit ends of each
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route” in’ sald first ‘ahd said seeond interlocked
groups for selecting’ the positions of the track
switches required to- establish that route, said
route establlshmg means for said second inter-
locked group being éffective to- select positions
of said overlap track switch irrespective of the
effectiveness of said-overlap locking means, switch
operatlng meanhs: for causing the power operation
of ‘said overlap- track switch in accordance with
the position selected for that traek switch by said
route establishing means;, said switch operating
means being effective subject to limitation by
said overlap. locking means.

‘6. In & ‘switch and signal control system of

.the-entranice-exit type for-a track layout having

a signal - governing- entrance to one interlocked
group with its-control dependent upon an overlap
frack-section including ‘s track switch in a sec-
ond interlocked group, overlap locking means
for locking said track switch when said signal
is clear, route establishing means responsive to
the manual designation of the respective en-
trance and exit ends of each route in said one
and said second interlocked groups for selecting
the position of each track switch required to set
up that route, and indication means for pro-
viding a distinctive indication on a control panel
when said track switch is contemporaneously
locked by said overlap locking means and is
selected to be included in an establishd route
by said route establishing means.

7. In a switch and signal control system of
the character described, the combination with
a track layout having a signal governing en-
trance to one interlocked group and its control
dependent upon a selection by a track switch
in a second interlocked group, of overlap lock-
ing means for locking said track switch in said
second interlocked group when said signal is
clear, route establishing means effective in re-
sponse to the manual designation of the respec-
tive entranece and exit ends of each route in said
one and said second interlocked groups for
selecting the position of each track switch re-
quired to set up that route, an indicator lamp
for said track switch, and means for intermit-
tently energizing said indicator lamp when that
track switch is locked by said overlap locking
means provided that said track switch is selected
as being included in an established route by said
route establishing means.

8. In a switch and signal control system for
railroads for a track layout having a signal
governing entrance to one in*erlocked group
with its crntrel devendent upon a track circuit
selection nroviced by a track switch in a second
interlocked group, overlap locking means for
locking said track switch when said signal is
clear, route establishing means responsive to
manual desighation of the respective entrance
and exit ends of each route in said one and said
second groups for selecting the position of each
track switch required for the establishment of
a route extending between the manually desig-
nated entrance and exit points, indication-means
for distinctively indicating on a control panel
the normal or reverse position in which said
track switch is locked by said overlap locking
means at a time when a route is selected by said
route establishing means requiring that track
switch to be in either its normal or reverse
position.

9. In a switech and signal control system of
the entrance-exit type, the combination with a
track layout having a signal governing entrance
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to one interlocked group and having its control
dependent upon a selection by a track switch
in a second interlocked group, of overlap lock-
ing means for locking said track switch when
said signal is clear, route establishing means
effective in response to the manual designation
of the respective entrance and exit ends of each
route in said one and said second  interlocked
groups for selecting the position of each track
switeh required for the setting up of that route,
indicator lamps for the respective normal and
reverse positions of said track switch, means
for energizing said indicator lamp associated
with the normal position of said track switch
when that track switch is locked by said overlap
locking means in its normal position and said
route establishing means is effective to select a
position required for that track swiich in an
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established route, and means for energizing said
indicator lamp associated with the reverse posi-

-tion of said track switch when that track switch

is locked by said overlap locking means in its
reverse position and said route establishing
means is effective to select a position required
for that track switch in an established route.
CLARK A. PICKELL.
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