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6 Claims

My mventmn relates to rallway trafﬁc control-

ling apparatus, and more particularly to- circuits
for use in connectlon with-a centralized traffic
_ control system for the control of railway ulgnals
geverning trafiic movements in opposite direc-
tions over track switches., In its spécific embodi-
ment as illustrated herein my invention ig applied
to:'the' control of the: entering - signals: located
at ‘the .opposite erds of g pas'smg 51d1ng of a
single track railway, and forms a‘part of a single
track 51gna11ng System 'in“Wwhich’ the head block
sxgnals ‘ang the track switches at ‘the ends of
the passing tracks-are subject to matiual control
from a -central’ office. through the’ medium of
a code type: commumcatmn -system, ‘such, for
example, as that shown’ in Letters Patent of the
United ‘States to L. V. Lew15, No. 2,229,249, 1ssued
Janua,ry 21, 1941, for Remote control systéms.”
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thertrack sw1tches Ava and 3W respectwely,

which' por tions may be ‘combirned by placinig Fig!
1A 2t the left of ‘Fig. 1B to illustrate a typical

* passing siding in g stretch of: 'single ‘track ‘rail~
wayis

These views alsg include in diagrammatic
form the’ citcuits' for- the track relays for the
§tréteh;  and ‘o route” cireuit network controlled
by the track relays and conformmg to the track -
layout comprising the ling’circuils for contrel:
ling"the opposing entrafice signals 2RA and 8LA

.. 10r- governing trafiic over the lower main track;

One ‘feature - of ‘my- ‘invention . resides in the

provision of reversible line‘circuits for ‘the control

of the entering signals, together with meang for
preventing a signal ‘which has been ‘cleared from
being putto stop as the resul(, 'of an-ihadvertent
attempt by “the operator’ to clear a conflicting
signal- controlled by a: different lever, “and in
respect ‘to ‘this feature my lnventlon is an im-
provement ‘upon that’disclosed in Letters Patent
of the United States to-H. 8. Young; No. 2,282,841,
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issued May 12, 1942_ for Rallway trafﬁc control— )

‘hng apparatus

‘One object of my 1nvent10n ‘Tesides in the pro-
vision of a 'system of route circuits, ‘corresponding
to the two routes which the passing tracks afford;
for controlhng the opposing: entermg signals so

that the condition of ‘each iy ‘dependent upon- 5
that of the: other when the track switches have :
been péositioned to establish a route through bot‘l'

ends of the siding, but not otherwise;

~A further object: of ‘my" invention resides in
the provision ‘of means for 1ntellock1ng the code
responsive Telays by which the opposing entermg
sighals are-manually governed in siich a manner
as. to facilitate their control by “compOSlte”
codes,” by ‘means-‘of which, ‘as ‘explained in- the
above-mentioned Lewis patent the operatmn of
the track sw1tch to a-new posﬂ',lon ‘and the'clear~

ing ‘of the.signal” governing traffc’ movements‘
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over the route thereby estabhshed 1s eﬁ‘ected m 8

a single- operat1on

1 shall descnbe one form of apparaths embody-

50

ing my invention: and shall then pomt out the

novel features thereof in claims.’

Referring to the accompanymg drawings F1gs
1A and 1B mclude ‘8- single line track dxagram
representing portions: of ‘railway’ track’ ‘including
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and slso those for controlling the corresponding
sighals 2RB'and 41.B which govern traffic: moves
ments: N6y poclte dlrectlons over the upper, or-

© sidetrack.

Fig, 2A shows the eircuits for the. code: cons
trolled relays controlled by a station unit No;1
of - the centralized trafiic control system; for ef=
fecting the ‘manual control of the track gwitch
I'W and of “the associated entering signals 2RA
and ZRB, as well ag of the correspondmg legving
signals 2LA-and 2LB, this view corresponding
generally to:the one 111ustrat1ng similarly: désigs
nated relays and ¢omprising: s portion of" Fig.:8
of the. Lewis patent hereinbefore teferred. to.
Fig. 2B shows a similar: station unit: No. 2 lo-

‘cated "at the other end of the. siding ‘for. con=

trolling the ‘track ' switch 3W, the entering. sig-
nals 4LA and BLB and - the leavmg SIgnals 4RA
and 4RB. -

- 8imilat referénce characters refer ’co S1m11ar
parts in each-of the several views:.

- It is to ‘be-understood that tHose relays shown
herein ‘which 'bear designations similar to.those
ofthe relays of the Lewis patent and for which
the:circuils are not shown in the present’ appli-
cation. function like the corresponding relays. of
the patént..Thus ‘the relays 2RMR and 4LMR
are-approach locking stick relays which are ener-
gized only when the: associated signals 2R and
4L  are at stop, like the relays RMR and LMR.of
Fig. 9 of theipatent; relays IMP anid 3MP: corre-
spond ‘with:relay. MP of ‘Fig, 8 of ‘the- ‘patent;
relays NWS; RWS, LHS and RHES are “the code-
confrolled: switch and’ signal stick’ Telays ‘con-
trolled over  connections to termlnals 81 to 86 of
the station coding units as in Fig. 8 of the pat-
ent; while ‘the relays NWP and RWP are normal
and 1everse switch indication relays ‘Which: may -

b elther simple repeaters indicating the normal
~and: ‘feverse  positions of the track switch like

relay RWEP of Fig. 9 of the patent, or they may
in‘addition repeat-the position of the switch con-
trol- relays hke relays NKR and RKR of the
patent,
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It will be understood that Figs. 1A and 1B
may also be arranged with Fig. 1A at the right of
Fig. 1B to illustrate the .opposite ends of the
single track stretch governed by the.opposing
head  block signals 4RA, 4RB and 2LA, 2LB,
but the circuits for these signals are not shown
since suitable circuits are well known., For an
understanding of-the relation of these signals
to the present invention; it is believed sufficient
to point out that signals 4RA and 4RB are gov-
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erned by the code controiled relay 4RHS, and = -

the signals 2LA and 2LB by the correspondmg ”

relay 2LHS.
It is thought that my invention may be more

readily understood by a description of its opera-.

tion under different assumed conditions, and ac-
cordingly, starting with the apparatus in its nor-
mal condition as shown, it will first be assumed
that the :operator transmits a control code to
station No. 1 to pick up relays | NWS and 2RIS,
for, the purpose of clearing signal 2RA for a
train movement over the route including sections
iT, 2T and 3T of the lower main track. ~In Fig.
1A, the energization of relay 2RHS completes

a circuit from one terminal B of a suitable local”

source of current at its front contact 5 through
the winding of a directional relay 2RF and the
.. back contact 6 of a lockout relay 2RZ to the
" other terminal (C-of the same source.

It is to be understood that separate sources
having corresponding terminals B-and C are
provided at stations-Nos. l-and 2, and that the
terminals C of the two sources are connected.to-
gether at times.over connections afforded by one
or more of the line wires of the route circuit
network.. Normally the terminals B of the two
sources are also connected together, over a cir-
cuit - extending ‘from terminal B in Fig. 1A
through relay 2RZ over wire 18 -and thence
through relay 4LZ to terminal B in Fig. 1B. "As
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shown in the drawings, this circuit includes op- -

. positely connected rectifier elements which serve
to limit the flow of current to a negligible value
even. though the voltages of the two sources are
unequal: - It follows that normally relays 2RZ
and ALZ are both deenergized, and since the back

4:

Tt

contact 6 of relay 2RZ is closed, relay 2RP picks

up in response to the energization of relay 2RHS
‘and energizes the signal relay 2RH in series
with relay 4LZ, over the established route cir-
cuit.. This route circuit may be traced from ter-
minal B, Fig. 1B, through relay 4LZ, front con-
tact 1 of relay. ALMR, back contacts 8 and 9 .of
relays 4RPC and 4LF, front contacts of relays
3TP, 3NWP and 3NWS, wire 10, front contacts
of ~relays 2TR,; INWS, INWP and (TP, front
contact |1 of relay 2RF, through relay 2RH, front
coritacts 12 and 13 of relays 2RHS and 2RF and
thence over the return portion of the route cir-
cuit including wire #4 and similar to the portion
_already traced to -terminal:C at back contact
i5 of relay 4RPC. It is to be understood that
since the -flow of curfent through:relay 2RH is
from- right to left, its  polar: contacts will be
operated to their right-hand or reverse position

to. energize relay-2RAHR in- the reverse-direc-

tion, causing: signal 2RA to indicate caution.

- The-energization of relay 4LZ prepares a cir-
cuit: for relay 4RPC at front contact 18, Fig. 1B,
and:opens- the -circuit - for -relay 4ALHS at back
contact 17, Fig: 2B. It follows that a code re-
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-leased.
- relay 2RF becomes energized, a circuit would be
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cuit for the pole changer relay ARPC. When
relay 4RPC becomes energized, its contacts 8 and
I5 pick up to reverse the polarity of the current
supplied to relay 2RH, so that relay 2RH will
close . its left-hand polar contacts to energize
relay 2RAHR in the normal direction, causing
signal 2RA to indicate proceed.

-Ttwill be noted that if the leavmg sighal 4RA
is “cleared when the entering signal 2RA is at
stop, that is to say, prior to the energization of
relays 2RH and 4LZ, relay 4RPC remains. re-
If relay 4RPC should pick up before

completed from terminal B, Fig. 1A, through re-
lay 2RZ over back contact {{ of relay 2RF and
wire 18 fo terminal C at front contact & of re-
lay 4RPC, and relay 2RZ would pick up to open
its back contact in-the circuit for relay 2RHS,
Fig. 24, ‘which would prevent the clearing of

signal 2RA, but this is avoided because relay -

ARPC is prevented from picking up until after
relay 2RZ is disconnected from. the route cir-,
cuit by the: operatlon of relay 2RF. - ;

‘I shall next assume that signal 2RA 1nd1cates
caution to contrel a train approaching from the
left, that signal 4RA is at stop and that the -
operator -sends a code including. elements for:
picking up relays 3SRWS and. 4LHS for the pur-
pose of reversing switch 3 and clearing signal-
8LB for a train ‘approaching from:the right.
Imt1a11y ‘reloy 3NWS will release and only relay
3RWS will pick up.in response to delivery ele-.
ment of the code, the mrcult for relay. ALHS.
being open at contact 17, but the release of re-
lay NWS removes relay 4LZ from the route
circuit,: establlshmg connections - directly from
termmals B and Cto wires 10 and 14 at its back:
contacts, so as to maintain relay 2RH energized
in the reverse direction, -and it follows-that the
energization .of. signal 2RA is not  interfered
with, Relay: 4LZ will release’ and- then relay
ALHS will plck up,. the duration of the delivery
element being, sufficient .for the purpose, since;
none. of the relays involved.are slow acting. - Re-
lay 4LHS, at_contact {8, connects terminal: B to:
one’ termmal of relay . ALF, the other- termmal
of which is connected to termmal C at back con-
tact 16 of relay 4LZ, so that relay ALF picks up.:
Relay 3RWS operates ‘switeh 3W to reverse:in:
the usual manner, wheéreupon the ‘reverse -in=
dication relay 3RWP picks,up, completmg a route
cireuit for relay 4LH extending from terminal
B, Fig.-1A, over a back contact.of relay-IRWS,
wire 19;- front contacts of relays 4TR, 3RWS,
3RWP and 3TP, front.contact 9 of relay 4LF
through. relay &LH over contacts 20.-and 21 of:
relays 4LHS and 4LF and the return: portlon of-
the route circuit 1nclud1ng wire 22 and extending
to terminal C at a back contact of relay IRWS.
Relay. JLE therefore becomes energized in: the:»
reverse direction. and in turn energizes relay:'.
SI.BHR in the reverse d1rect1on to cause s1gna],,
4LB to indicate caution.

Assummg now that the tram approachmg from
the right enters-section 3T; relays 3TR, 4LHS,
4L.H, 3TP -and 4LF will release in:that order,
deenergizing relay 41 BHR -and: thereby restoring:

. signal 4LB to stop:. When-the train-passes into.

ceived at-station No. 2 for energizing relay 4LHS

would e ineffective; relay 4RHS, however, may
be - energized to-pick up relay ARAHR 1o clear
the advance signal 4RA, and to complete a cir-

75

section 4T and vacates section 3T, the operator
may send a code to release relay :3RWS and to
energize relays 3NMWS and 4RHS, in order -to
clear signal 4RA to permit the train approaching.
from the left to pass through section 3T.  When'
relay 3NWS picks up, the. route circuit for relay
2RH is shifted to extend from wire 10 over the
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lower front contact of relay: 3NWS and the back:
contact - of- relay INWE through _relay 4LZ to .

terminal B, that is; relay 4LZ" 3§ inserted “into
the Foute ¢ireuit in. ‘series with relay 2REL -7

" ‘Relay SNWS operates switch’ 8W- .to’ niormal;
causing the ndrmal indiéation relay INWP to pick
up-to shift ‘the route. circuit for relays 2RH and
417 to the path including front: ¢ontact T of

relay 4LMR, ‘this route circuit: belng the Same

as’'that already traced at the beginning of this
description: Relay 3NWP also completes a cir-
cuit, not shown for relay "ARAHR, whereapon
signal 4RA is ‘caused to indicate caution or pI'O-
ceed and then relay 4RPC picks’ hp caus’ng sw-
nsl 2RA to indicate proceéd. "

Tt might happen that the operator would inad-
vertently send a code for' clearing “signal SLA
in place -of one for clearmfr ‘signal 4RA, under
the conditiéns just deseribed, in thh case relays’
3NWS and 4LHS would piek'up, -

Relay SNWS would insert relay L7 into the
route -cireuit as in the precedmg case, ‘hut the
opening of its back contact (T now would' calise
relay 4LHS to release.© Relay 3NWS operates
switch' 3W-t0 hormal and relay INWP establishes
the route- circuit, as before, but- signal 4RA of
course remains at stop; and it will be geen that
the apparatus is left in- ‘the same condition as if
relay 4LHS had not been operat°d by the code

In other words, the clearing of g’ signa] fm‘ one ;

direction nullifies any attempt to clear *he oppos-
ing signal for the same route.

cr
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3
two:: sources sarg not conhected together at | any
time m such a way that thelr voltages are addi-
tlve

Although I have in the foregoing descrlbed only
4/ few: of the" possible. operations; involving ithe

_control of ‘the 'signals at ‘two -adjacent stations, it

is:believed that in.view -of the symmetry ‘of’ the

circuits for two :directions. the operation of the

apparatus -of my invention under other assumed:
conditions will be readily understood w1thout fur_

ther descnption

Although I have: herein shown and descrlbed

“only one form of railway trafié controlhnc ap-

1]

It will next be assumed that ’che train appr oachy )

ing from' the left stops in sestién 2T

switch 1 and to clear signal’ 2LB and a° second
code to reverse switch 3 and clear signal ALB.
Upon the completlon of the operatlon of the track
switches to-reverse, the route “circuit including
rélay 4LH already triced, will be extenided from
wires {9-and-22 over front contacts of relays
IRWP and A{RWS to the back contacts 1§ and
13 of relay-2R¥; and-will'be completed from back

contact {1 over the lower back contact of relay *

2LPC and the front contact of relay ZRMR
- through relay 2RZ to terminal B, and frorm back
contact 18 over the upper back contact. of relay
2LPC to. terminal C. Relay 2RZ will therefore

be energized in series with relay 4LH and will
complete the - circuit for relay 2LPC te reverse»

the polarity of the current supplied to relay 47,

, and that .
the opera.tor sets up a “run—arounr " route for .
the ‘oppesing train by sendmg ‘a code fo veverse .

paratus embodying my invention, it is understood
that. various changes: and. mod1ﬁcat1ons may ‘be
made therein ‘within ‘the: scope of ‘the appended
claims- without: departing:: from the splrlt and‘ ‘
seopeof my-invention.

Havmg thus descrlbed my mventmn What I
claim is: :

AN centrahzed traiﬁc control system for
voverning traffic:.:movements over.'a. stretch of
tallway track: including: twol track’ switches' lo«
cated at different stations:and adapted to estab-
lish'traffic routes through both statzons when op~
erated to- correspond;ng normal or. reverse posi-
tions, ‘a- signal for each route ‘at ‘each stition,
manually controllable sw1tch and’signal control
rheans at each station for govérning the operation”
of the track’ switch and signals'at that station,
a.polte circuit network of intérconnected circuits
connecting seid: statlons including & s1gnal cir-
cuit:-for esach: 51gnal each swgna] circyit, mcluding
centacts controlled’ by the switch and signdl con-
trol means at the same’ ‘station and also mcluding

- contacts controlled by the switch control means

40

that is, relay 2RZ will function like relay 4LZ !

already described, -to lock out the code control
of the opposing signal and to so control the asso-
ciated pole changer relay as to avoid any connec-
tion over the route circuit network which includes
the two'sources of current in series. -

A further feature of the circuits related to the
foregoing is provided by making relays 2R™ and
4LF slow release. Assuming that relays ALF and
ALHS are picked up, energizing relays 2RZ and

60

4LH in series, and that relay 2LPC is picked up

so that relay 4LH is energized in the mnormal

direction. If relay 4LHS then releases fo open-

the route circuit at contact 28, relay 2RZ re-
leases, and in turn releases relay 2LPC. Relay
4LF becomes deenergized due to the cpening of
front contact I8 of relay 4LHS, but its winding
is short circuited over back contact 18 and its
release is thereby delayed until after relay 21LPC
releases. It will be seen that like:terminals of
the two current sources®are connected together
over ‘the route circuit network only when the
pole changer relays are released, and that the

70
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at’the‘other station, a lockout relay at each sta-~
tiof' controlled over said route circuit network by
the" signal ‘control means at the other: station
and- adapted to be energized only when the switch
conti6l.means at the two stations have been con-
ditioned: to estabhsh 4 route through both “sta-
tiens! apd means preventmg the operation of the
51gna1 ‘eontrol ‘means at each station when the'
Iockout relay ‘at the ‘same-station is énergized:
27 Th g centralized -traffic control system’ for
governing- traffic- movements over a stretch of
railway track including two track switches lo-

cated at different stations and adapted to estab-

lish traffic routes through both stations when
operated to corresponding normal or ‘reverse
positions, a signal for each route at each station,
manually controllable switch and signal: control
means at each station for governing the opera-
tion: of the track switch and signals at that sta-
tion, a signal circuit for controlling each signal
including contacts controlled by the signal con-
trol means at the same station and contacts con-
trolled by the switch control means at both. sta-
tions, and lockout means controlled by each sig-
nal control means when energized for preventing
the energization of the signal control means at
the other station when the switch control means
at the two stations have been conditioned to es-

5 -tablish & .route through both stations;

3. In: a centralized: traffic control system for
governing. traffic movements over a stretch of
railway track including two track switches lo-

~cated at different stations and adapted to estab-
Jish . traffic routes through both stations when

operated to corresponding normal or reverse posi-
tions, a signal for each route at each station,
manually controllable switch and signal control
means at each station for governing. the. opera-

tion of the track switch and signals at that sta-
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tion, = sigrial relay and a_lockout: relay: .at each:
statmn a circuit for energizing each signalrelay
including contacts closed when the signal con=
trol means at the samé station;is energized: and

contacts controlled. by the switch-control: means.
at both stations, means for extending the circuit

for the signal relay at one-station to include in:

series therewith the lockout relay at the . other.
station when the switch: control-means at-both-

stations have been operated to: corresponding
normal or reverse positions, and means controlled
by éach lockout relay when energized for prevent-

ing the: energlzamon of the assoc1ated SIgnal con-.

tl ol means.

4 In combmatlon w1th a stretch of: smgle track
railway. including two-track switches-connected
by passing tracks, entering signals for governing
traffic movements over each-route provided by
one-track switch and:leading into. said passing
tracks, leaving signals for governing traffic move-
ments over:each route provided by the other track
switch:and leading out of said passing tracks, in-
dependently operable switch :and’ signal control
means associated with.each track switch for con-
trolling its-operation-and for selectively clearing
that signal which governs traffic movements over
the route established by such operation, a pole
changer controlled by each leaving signal for re-
versing -the- polarity of the current supplied to
that entering signal which governs traffic move-
ments into the route governed -by:such leaving
signal, and means controlled: jointly by the switch
control-means for the two track switches for pre-
venting the operation of said-pole changer except

when. a route is established-which:includes both

track -switches in.corresponding positions;. -

5. In combination with a stretch of single track
railway including two track. switches connected
by passing tracks, entering signals for governing
traffic movements over. each route provided by
one_ track switch and leading into said passing
tracks, leaving signals for governing traffic move-
ments over each route provided by the other track
switch and leading out of said passing tracks; in-
dependently operable switch and- signal control
means associated with-each track switeh for-con-

2,328,657

trolling its operation -and for 'selectivelyr clearing’
that signal which governs traffic movements over.
the route established by such-operation, a polar-

- ized signal relay: for controlling  said entering.

[43
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signals, a pole changer controlled by said leaving

signals for reversing the polarity supplied to said

signal relay when a leaving signal is-energized;

and means controlled by the switch control'-means

associated with said leaving signals for prevent- .
ing the operation .of said pole changer except

when a route is established which includes both

track switches in corresponding positions.-

6. In a centralized trafiic control system for a
stretch of -single track -railway- including two
track switches at spaced locations connected by
passing ‘tracks with signals at each location for
governing traffic movements -in:- opposite direc-
tions over the track switch at that location, said
system mcludmg switch and signal control means
at each location manually controllable from a
central office for governing the: operation: of the
track switch and signals at that location, with
line circuits connecting the two stations for en-
ergizing those. signals at each: location which .
govern traffic movements toward the other loca-
tion in accordance with said manual control, the
combination of a lockout relay at each station
effective when energized to render .the control
means for the signals controlled over said-line
c1rcu1ts non-responsive to-.said-manual-control;
with. means for energizing the lockout relay at
each location over the line 01rcu1t for ' signal
at the other location when such signal has been
cleared for a traffic movement over a route inf
cluding one- passing track, such route:including :
both track switches in.corresponding: positions;

“and means for releasing: said energized .lockout,

relay, .without interrupting .the circuit for such.
signal, in response to the central office-control of
the switch and signal control means at the-same.
location to establish.a route over the other pass-
ing track :

his. -
CHARLES H. X 'LAY..
- mark -



