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RAILWAY TRAFFIC CONTROLLING
. o APPARATUS LT

Henry S Young, Wllkmsburg, Pa a551., or 't
The: Union Switch & Signal Company Swiss-
vale, Pa.,a corporation of Pennsylvam.

Appllcatlon August 19, 1942; Senal No 455 277
. “ 1 Claims ACL 246—134)’*
My mventmn relates to ra,1lway traﬂ‘lc control- apparatus. rek'm the: cond1t1on that obtam wh n

ling apparatus, and it has particular reference to the-interlocking  track-circuits;are; vacant-and the'
the ‘organization’ of -such ‘apparatus’into: mter-v ‘assoc1ated apparatusis; in-its- ‘normal condition.
- locking control apparatus’ for -controlling from & ‘The.invention-further contemplates.the use of-

_centrally located control pomt the switches and .5 normally :deenergized vapproach. lockmg -appara-.

signals” of ‘a‘track layout comprismg a plurality : tus To msure the release of such apprpach lock‘-l L
of traffic routes. . .. - L ition;the.

‘The appa.ratus of:my. 1nvention is an 1mprove- B
. ment upon: that -disclosed . in: Letters Patent. of. - -
- the'United 'StatesNo.::2;141,074, granted to me: 10
on:December’ 20,1938, for: Railway traffic con- - : he :
trolling .apparatus. . In-the patent ‘system:and. " operated: by:energy.:. These relays may; for ex-
-others of related character, a.railway track lay- ample, be- of -the-polar . stick; type. or  may:be of
out'is provided with: normally energized trackcir- - the: type dlsclosed in Le’cters ‘Patent.of the Umted
cuits arranged to cooperate in the-control of the 13 '
switches and: 51gnals andito reflect ‘traffic: cond1-
tions in the layout. :In'cértain applicatlons itiis o |
desirable i to employ normally deenergized  track - i
circuits,’ thereby to avoid undue’ power consump- T
tion, and it is’accordingly an:object of my inven- '2'0

- tion' to. provide.: interlocking systems mcorpo- are mterposed not- only in the SWltCh 100k1ng c1r-‘ .
rating normally deenergized track’ circuits.” - . .~ cuits to provxde approach 100k1ng, but;also in the -
" :Anotherobject of my:invention is the: provmon L:1CIE
- of ‘apparatus  for controlling the application:of =~ the: er:- ation : o 'S, A further
energy. to interlocking: apparatus, including traék 2 nterpesmg_ ‘

circuits, in-such manner as to permit.removal.of -

its'hormal’ condition:wherein slble'vdan‘ger-‘- Q

- ous conditions are avoided. = N
-~ An’additional: object- is the; prov1smn of mter- '

lockmg control’ apparatus employlng “two: position

. retamed armature "relays ‘10: .prov1de approach'

ing-control. apparatus swhich’ approach Jocking *3;
. is:éffected - through: the: medmm ‘of two'.position

retained armature: relays wh1‘ h also serve as sig-
] nal control relays.:
:Inpracticing:the: 1nventxon the above-men-

tloned and-other;important objects ‘and-charac-- 4o- sponclmg parts... . ;
teristic: featuresiof-my invention ‘which will'be- .. Referring-to FL, 1 t! apparatus embod ing
- come readily -apparent: from- the following' de-. ;mY invention is represented.applied to a simple
scription, ‘are attained by providing s power con-  track layout .shown .in the. single line diagram

trol relay normally energized over a:stick: circuit: ‘and: -comprising a portion -of a.main track con-
which includes its own front contact and a man- 45 nected by a track switch I to.a sidingtrack, but:
. vally -controlled ‘contact,-and which relay when- it is to be understood that-my invention maybe

- “released “applies ‘energy to 'the.track: circuits of applied to other itrack: layouts-involvinig entirely -

the track layout and te auxiliary mterlockmg ap- . ‘different.combinations:of switches andsignals;the
paratus associated therewith.  The power control - . simple layout-disclosed being-employed as an:ex- -
relay is provided:with a pick-up circuit: controlled <50 sample - to illustrate-the: principles: cf: the:inven-
by the manually operated-contact, by track cir-  -tion. -The movements of traffic .over: the several -
‘cuits, and by the associated” interlocking .appara- . = -routes:through: the track:layout:are governed
. “tus and:which? reircuit s arranged to beeffective - “by means. of signals bedringthe' ‘reference ‘char- -
to: pick‘up the power control relay: provided:that - ‘acter-2 withi distinguishifig:suffixes: R:and ‘Lin-~
thertrack! circmts and the assocmted interlocking <55 ~dicat1n<r the dlrection of trafic govemed by such_'
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signals. Specifically, traffic moving from left to
right on the main track is governed by signal
2RA: traffic moving from left to right on the
siding track is governed by signal 2RB; and traf-
fic moving from right to left on the main track
is governed by signal 2L. Each of these signals
is provided with a _contact member § which is
operated into engagement with another contact

element 6, to form a circuit controlling contact .

5—6, when and only when the signal displays its

most restrictive or stop aspect. Contacts 5—6 of

lay 2RRGP over a -circuit that extends from .

one terminal B of a suitable source of current,

such as a battery not shown. but having.its two -

terminals designated by the reference cha.lac—

ters B and C, through back contact T of 2 pOWer )

[~3
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minal C, so that relay {TPS is not released as a
result of a subsequent movement of lever 2V.

. Power control relay ZR is normally energized
over a stick circuit that extends from terminal
B through contact 15 of a manually operable con-
tact member, herein shown as a knife switch Z,

. front contact 16 and the winding of relay ZR to

10

terminal C. In the particular form of invention
represented in Fig. 1 wherein normally deen-
ergized two position retained armature relays are

" employed to establish approach locking, relay ZR
signals 2RA and 2RB control a back locking re-

15

control relay ZR, hereinafter referred to, con- g
tacts 5—6 of signals 2RA and 2RB, respectively, - .

and the winding of relay 2RRGP, to terminal C.
Contact 5—6 of sighal 2L controls a back lock-
ing relay 2LRGP, which relay is energized over
a circuit that extends from terminal B through
back contact 8 of relay ZR, contact 5—6 of sig-
nal 2L and the Windlng of relay ZLRGP to t°r-
minal €. .

The raﬂs of the tracks comprising the la,yout
are divided by insulated -joints -3, as indicated
in the drawings; into sections AT, IT and BT.
Section 1T includes switch I and will be termed
hereinafter a detector section, while sections-AT
and BT will be ‘termed- eastbound  and -west-
bound approach sections, respectively. - Each of
the sections is provided with a track circuit com-
priging a track relay, designated by the reference
character TR with a distinguishing prefix, and a

source such as a track batiery not shown but ;

nected to the'rails at opposite ends of the sec-
tion, these connections being indicated conven-
tionally in the drawing. 'The track circuits for
the two approach -sections AT and BT are ar-
ranged in the customary manner so as to be nor-
mally energized and hence each relay ATR and
BTR is energized and picked up whenever its as-
sociated section is vacant. ''The track circuit of
section IT is arranged in. accordance with my

fnvention to be normally deenergized: and hence’

relay {TR-is normally released, Relay 1TR is
picked up whenever  power control relsy’ ZR

closes its back contact 9 to apply energy from:

source TB to the track rails. and when energized
this circuit then functions on the closed eircuit
principle ‘inr that the relay: is ‘deenergized by a

train shunting energy -away from its winding. * 9

In order to simplify the drawings, ‘certain éon-

tacts of relays have been represented in the

drawings -at points remote from the relays: op-
"erating such contacts, but each of such contacts
‘bears not only an identifying reference charac-
ter but also is designated by the reference: char-
acter corresponding to the relay operating the
contact. Thus, for example, contact: 9 infer-
posed in the track eircuit of section IT bears the

reference character ZR to -indicate that’ this -

contact is operated by relay ZR. -
Track rélay ITR is provided with a stick re-
peater relay {TPS which has a pick-up circuit
“which extends from tsrminal B through front
contact 10.of relay TR, the winding of relay
1TPS, and contact {i closed in the normal posi-
“tion of a manually operable lever 2V, hereinafter
mentioned, to terminal C. .After relay. {TPS
picks up, contact 14-of léver 2V is bridged by front
. contact: {2 of relay {TPS which connects to.tér-

20

“is . provided: with a pick-up circuit which may be
““traced from terminal B through contact 15 of

switch Z, normal contacts IT and {8 of relays
2RASR ‘and 2LASR, respectively, which relays

~ will be described in detail hereinafter, front con-

tact 19 of relay ITR and the winding of relay

"ZR to terminal C.  In a modification of this ap-

paratus,. represented in Fig. 2, the relay ZR is
represented arranged for use in an interlocking
system-of the class such as is shown in the afore-
said Pstent No. 2,141,074, wherein normally ‘en-
ergized stick relays are  employed as approach
locking relays. In such a.system, relay ZR may
ba-picked up over:a circuit shown in Fig. 2 and
extending: from: terminal B through -contact. 15
of switch 2, front contact 20 of relay 2RASR,

- front contact 2 of relay 2LASR, front contact 19

30
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1
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non-stick control of the signals.:

of relay ITR and the winding of relay 2R to ter-
minal C. In another-modification of the inven-
tion applicable to ‘lever controlled interlocking
systems-involving stick control-of the signals, re-
lay.ZR may be picked up over a:circuit repre-.
sented in Fig. 3-and which passes from terminal
B. through.contact" t5 .of switch .Z, -contact 23
closed in. the ‘normal position: of signal control
lever 2V, froot contact 19 of relay ITR and the
winding of relay ZR to. terminal C. In still-an-
other form of the invention, represented in Fig.
4, relay ZR is illustrated arranged for use in a
lever controlled .interiocking -system -employing
In this form
of the invention, relay.ZR is normally energized
“‘over a.stick circuit which extends from terminal
B through contact 24 closed in either the normal
‘or the reverse position of switch control lever {V,

contact 23 closed in the normal position of signal

_-control lever 2V; front contact:16.and the winding

=
=1

.80

70

T8

-movement,

of relay ZR to terminal C;.and is provided with a

0 pick-up circuit completed at the.end of the prede-

termined time interval of' & time element. device

{'TE that becomes energized over s circuit extend-

ing from terminal B through contact 24 closed in

-either the normal or reverse position-of lever 1V,
-contact 23 closed in' the normal position ‘of lever
2V, front-contact 19 of relay TR, back contact
.25 of relay ZR and the winding of time element
device ITE to terminal C. When relay {TE closes
-its. contact 28 at the end of its predetermined

time interval, relay ZR may:be picked up over

-a. cireuit which includes normal or reverse posi-

tion contacts of contact 24 of lever {V, lever con-
tact 23 in the normal position-of lever 2V, front

.contact 19 of relay I'TR, front contact 28 of time
-element device ITE and the winding of relay ZR

to terminal C.". The levers IV and 2V, in accord-

" ance with the usual custom, will be provided with

lever locks, not shown,. arranged to prevent a

‘movement, of lever IV unless traffic and locking

conditions are favorable; and to prevent a move-
ment of lever 2V unless the position of the switch
governed by lever IV is favorable for such lever
In such an arrangement, the move-
ment. of lever 2V is thus made dependent upon

an’operation of 'a device: (a: track switch). cons
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trolled by lever 2V, he ce relay l'I'Ef'unc 'ons to - .Ing'back contact 38 of relay ZR and back contact, LT

retain . the 1nterlock;n s ‘ 39-of relay ITR and 1t reﬂects tramc di S

‘movement; of lever V. 1 in' section 1T, - S

to enable the operat g <7 Bwitch-eontrol lever lV~for example, o

5 DS ' 5 “the’relatiye polarity' of c“rrent supplied: to ‘the
operatlng circuit for’ swlt h control relay IWR :
while the continulty - .

e 3 3 . \'4 by ‘the ‘contacts of o sw1tch locklng relay I 3

nguishing’” reﬁx s des1gnate approach relays . 'The normal circuit for'rélay IWR'may: ‘e
for 1nd1cat1ng the approach of traffic to the sig= 10 from termmal B through contact 40 of leve
nals governing tra con the main lme portlon ‘of ~ - closed ‘in’ its- ‘normal ‘position," front  cont
~the layout." Relay RAR leﬂe"ts approachlmr f.of relay ILSR; the wmdlng of relay IWR
eastbound traﬂic and is. controll [ over a circuit -

: Wh1ch ‘may be traced “from. term nal B through
. front contact 33 of relay ATR and the' Wmdlnrr
of relay 2RAR to terminal C. ‘Relay, ZLAR,re‘-
flects Westbound trafﬁc operatmg in approach.of
srgnal ZLAR 'and’is controlled” over an obvmus
01rcu1t 1nclud1ng - source of’ current fron" con- ;
tact 31 of. relay BTR and the Wmdmg of lelay° £
:2LAR.. : , . “last’operated’ posrtlon when ‘relays ILS ar

SWltch l is actuated by a, pow actt.ased are deenergized A normal holdlng circuii
sw1tch machlne of the usual type deswnated in €
the drawing by the reference character 1SM; pros
vided with a.motor, not shown havmg an ope_ t

. ing cireuit controlled by contact 8 ) g
.control relay WR,.as 1ndlcated co ventwna‘ly by R
a dotted lrne m the drawmgs

' to energize’ relay IWR in- the opp051te Vd1rection, T
as is readlly apparent from an 1nspectlon fthe

=5 i _ed,to Slmpln‘y ter
the drawrngs but these may be a1 anged ’for ex-_'-‘ " The

'cated by, means of a. polarl—ze |
relay IWP represented as;

* “shown but mdwated
-.ing. The circuit-is
‘tact 34 of- reldy ZR 8
-erate relay IWP only W (
“For. the purposes of the present,desc 'pt
deemed sufﬁcrent to state that when bac,

2RASR. 'and ZLASR
52 of relay ITR, the v

54 of lever v closed
g termlnal forp Whe

the sw1tch on the main’ lme
is caused to p1ck up: and to

y'hand posrtlon
The reference charact

and contalnmg a mmlatul,
track ]ayout not shown

be effectlve “t0 be - made at the tlme‘ the
: lockmg is effectrve nd- relay lLSR is. energlze
Bignal Jever 2V controls signals’ 2RA 2RB and. -
2L through the medium of two! circuit networks,"_.‘ G
comprising:a foute circuit: ‘retwork’ which in- .
cludes’.the ‘approach: lockng ‘relays: 2ZRASR vand
; ZLASR ‘and‘a 'signal control network: wlné:hﬁnc; o
2 i c1rcu1t com leted: at back contact - cludes the ‘Tnechanisms: of ‘the: signals controlle S
:‘Ill og]i"elglysZLAR and 1t‘r1:eﬂects ‘traffic’ cond lons - by lever: 2V-and’ by the approach lockmg relays B
‘in westhound approach sect1on BT while‘lamp . “The approach lockxntlr ‘relaysd LRASR-.
ITK is. energlzed over an obvmus crrcult mclud- 75 2LASR are-of the two pOSithn retamed -armat
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armature type, that is, each relay has-an arma-
ture which-is operable to either of two positions
and which is retained at its last operated position
when. the relay-is deenergized. These relays are
incorporated into the route circuit network where
they are controlled by signal lever ZV. in such
manner that relay 2RASR may-be: operated from
its normal or left-hand position to: its reverse-or
right-hand position only when lever 2V is-moved
to its right-hand position and the other approach

10

locking relay. 2LASR is in its mormal:position, -

whereas relay 2LASR may be operated from its
normal or left-hand position to its reverse posi-

tion only when lever 2V is moved to its left-hand -

position. and the other approach. locking. relay
2RASR is-in its normal position. . The approach
locking relays 2RASR and 2LASR. further are
controlled by lever 2V in such manner that relay
2RASR may be operated from its.reverse back to

jts normal position only when lever 2V is in or
- intermediate its normal-and left positions, while

relay 2LASR. may- he operated from -ifs reverse
back to its-normal position only when lever 2V.is
in-or-intermediate-its normal.and right positions.

_..Specifically, . relay. 2RASR..comprises 2. two- .

winding two-position relay having a normal wind-

ing ‘60 provided with an energizing -circuit which-

5

o
o0

extends from terminal B through frong contact

61 of relay 2RRGP, normal polar contact-62. of
relay- I WP, front contact 63 of relay ZRAR, con-
tact: 64 of lever 2V closed in or intermediate its
normal and left positions, and the winding §0 of
relay 2RASR to terminal C." The energization of
normal winding 80 of relay ZRASR is effective to
eause its polar armature to swing to its normal or
left~hand position, It will be noted that this cir-
‘cuit is not available when switch, I, Is reversed,
since normal -polar contact. 62 of relay {WP is
then open, and-that this cireuit is also unavail-
able when section AT is occupied since approach

30

35

relay 2RAR is then released. . The normal wind- :

ing of relay 2RASR may be energized when switch
1 is reversed and/or section AT is occupied, i a
train occupies séction I'T and releases relay TR

to.compléte a branch eircuit path, including back

contact §5 of relay I'TR, around contact 62 -of Te-
lay AWP and contact €3 of relay ZRAR. Under
other conditions, the normal winding 68 of relay
‘9RASR may be energized at the end of a prede-

termined time .interval established through the

medium of a time element relay 2RTE and time
element stick relay 2RTES, Relay 2RTE is pro-
vided with an energizing circuit’ which extends
from terminal B through front contact 61 of relay

‘2RRGP, polar contact 86 of relay 2RASR closed .5
in its reverse or right-hand position, back contact

§7 of relay 2RTES and the winding of relay 2RTE
t0 terminal C.  When relay 2RTE picks up at the
end of its predetermined time interval, its front
-contact 68 closes and relay 2RTES then becomes
energized over a circuit extending from terminal
B through front contact 61 of relay 2RRGP, re-
verse polar contact 66 of relay 2RASR, front con-
tact €8 of relay 2RTE and the winding of relay
{2RTES to terminal C.- Relay 2RTES then closes
its front contact 67 and completes for ifself a
stick circuit in which the front point of its con-
tact 67 bridees front contact 68 of relay ZRTE.
The back point of contact §1 of relay 2RTES is

now open and relay 2RTE accordingly becomes ;7

deenergized and at the end of a predetermined
time interval closes back checking contact 83 of
relay 2RTE to complete a branch circuit path, in-

2,331,262

IWP angd front contact 63 of relay 2RAR, where-
upon relay 2RASR becomes energized. . o
Normal winding 60 of relay. 2LASR may be en-
ergized over a normal circuif extending from ter-
minal B through front contact 1 of relay 2LRGP,
front contact 12 of relay 2LAR, contact 13 closed
in or intermediate the normal and. right-hand
positions of lever- 2V, and winding 69 of relay
2LASR to. terminal C. This circuit ‘has two
branch paths ‘around front contact 12 of relay
2LAR, one branch path comprising back contact
14 of relay TR and the other comprising bhack
or checking contact 15 of time element relay
oL.TE and front contact 16 of relay 2LTES. The
time element relay 2LTE and time element stick
relay 2LTES are controlled by operating circuits
which include reverse polar contact 78 of relay
21.ASR, and front contact T{ of relay 2LRGP, and
which circuit elements are arranged in circuits
‘substantially corresponding to the circuits . previ-
ously traced for relays 2RTE and 2RTES. :
The reverse winding §9 of relay 2RASR .may
be energized over a circuit that extends from ter-
mina] B through front contact 11 of relay ZLRGP,
normal contact 13 of relay 2LASR, contact 18
closed in or intermediate the normal and right-
hand positions of signal control lever 2V, contact
80 closed in the normal position of swifch lever
1V, normal polar contact 81 and front contact 82
of relay | WP, contact 83 closed in the right-hand
position of signal control lever 2V, and winding 59
of relay 2RASR to terminal C. If switch lever v
is reversed so that its normal contact 80 and
normal polar contact 81 of relay |WP are open,
an alternate path is then established in this cir-
cuit through reverse polar contact 81 of relay WP
‘and contact 84 closed in the reverse position of
lever IV. ‘An energizing circuit for reverse wind-

ing 59 of relay 2LASR may be traced from fermi-.

o nal B through front contact 61 of relay 2RRGP,

normal contact 86 of relay 2RASR, contact 85
Closed in or intermediate the normal and. left-
‘hand’ position. of lever 2V, front contact 82 and
normal polar contact 81 of relay {WE, contact 80
closed in the normal position of switch control
lever IV, contact 86 closed in the left-hand posi-
tion of signal control lever 2V and winding 59 of
relay 2LASR to terminal C.  This circuit also has

~ a branch path including reverse polar contact 8l

‘of relay 1WP and contact 34 closed in the reverse
“position ‘of lever 1V. R ,
Signal 2RA may be cleared, when switch [ isin

) titsvnormal position; over a eircuit extending from

60

“terminal B through front contact 80 of relay.
2LRGP, normal contact 91 of relay 2LASR, front:
contact 82 of relay WP, back contact 83 of relay

-~ {LSR, reverse contact 94 of relay 2RASR, contact

95 closed in the right-hand position of signal
“control lever 2V, front contact 96 of relay ITPS,
normal polar contact 91 of relay IWP and the
operating element cf signal 2RA to terminal C.
When switch [ is reversed, signal 2RB may be
cleared over a ciréuit-corresponding to the cir-
cuit of .signal 2RA but including reverse polar
contact 97 of relay IWP and the operating ele-
‘ment of signal 2RB in the place of normal polar

- ‘contact 9T of relay IWP and the operating ele-~

cluding that contact and front contact 10 of relay ‘

2RTES, around normal -polar contact 82 of-relay

75

-ment of signal 2RA, respectively. Signal 2L, may
be cleared over a. circuit which miay be traced .
from terminal B through front contact 98 of

relay 2RRGP, normal contact 94 of relay 2RASR,.

-back contact 93 of relay ILSR, front contact 92 of
‘relay WP, reverse contact 81 of relay 2LASR,

“contact 99 closed in.the left-hand position of

_signal control lever 2V, front contact 100 of relay
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ITPS and the. operating element.of: signal 2L to
termmal C.o It isito be. nioted that. signals2RA
-and’ {2RB" can ‘be ‘¢leared’ only: when: approach
“locking relay’ 2RASR is in its:; reverse ‘position to -
.-cloge’its' reverse -contaect 94 while: signal:2Limay 5.
‘be ‘cléared: only i’ approach ‘locking” relay 2LASR
1S inits -reverse position: and“closes’ its reverse
.contact’ 91, “Furthermore,- t'is to’be noted ‘that
the circuits for clearmg ‘all of:the 51gnals include
back contact 93 of sw1tch lockmg relay ILSR and

‘10

relays R and
ZLAR are energized; whilé'all of the other relays .
“in the mterlockmg are deenerg1zed levers’ '

and 'ZLASR are i
tlons

: th‘ eby deenerg1z1ng

'power control relay ZR : Relay ZR- accordlngly

releases and as a result, relays ITR, ZRRGP and 2

ZLRGP pick up, while relay WP has 1ts operatmg

.circuit completed at back: contact 34 of Telay ZR

‘and hence is' placed under the control of switeh

’and sw1tch machme ISM -When relay (TR plcks
'svvltch locxmg relay ILSR and stick repeater
) rclay I'TPS become energlzed Wh11e When back.
locklng relays ZRRGP and 2LRGP become picked
up, . ‘the normal Wmdlngs of: relay ZRASR and
zLASR are respectwely energxzed ..
" 'With sw1tch 1. in it§ rmal positio

_2RA or 2L will be’ cleared ‘accord th oper- :
ator moves lever 2V .to its r1ght or its left posmon
respectwely IF the lever is moved toits r1ght"
posmon the réverse: win ng of relay ZRASR then

* bécomes’ energ1zed over its. previously traced cir- "

it.including front contact 71" ¢f relay 2LRGP,

. -normal contact 18 of. relay -2LASR, right-hand
contact 83.0f. lever V- and xre rse wmdmg 99 of
relay 2RASR.. The reverse energlzatmn of relay;
" 2RASR causes its normal’ contact 58 to. open and
deenerg1ze switch . lockmg relay ILSR normal
- contact T interposed. in the. prck-up crrcurt of
- bower. control relay ZR also opens whlle reverse
“gontact 94 of relay. ZRASR closes to. complete the -
operatmg circuit prevmusly traced for: 'signal 2RA &0
“which. circuit includes: front contact 90 ‘of . relay
2LRGP, back contact 93 of relay ILSR -and lever
“contact 95 closed in. the nght hand. pos1t1on -of
lever 2v; whereupon s1gna1 ‘2RA clears and as a

) result relay, 2RRGP releases If, ,on the other b:
hand lever 2V had been operated from 1ts normal

U t6'its left- hand position, then relay 2LASR would

" have been reversed. and- s1gnal 2L Would have

‘cleared, as; is. obvrous from an mspectmn of the

.drawings. 160

In the event tha.t elther main l1ne slgnal 2RA

or 2L is cleared, the s1gnal may. be put’ to stop by

restormg lever 2V to its normal pos1t1on When

"signal 2RA'is put to stop, the normal wmdmg 680 8
..0f the associated approach lockmg relay ZRASR :
becomes energized and that relay is operated to .

" its normal position. provided that: approach :sec-
““tion AT is vacant so that front contact 63 'of relay

,RAR is closed If, however ‘section AT is-occu--

pled ‘then. relay 2RAR is: released and -relay. -

_2RASR s’ retamed in its. reverse. position -until

time element: relays ZRTE and 2RTES operate to
Drowde a time releass 01rcu1t ‘When this time

o
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release clrcmt prevmusly traced; is established,: E {1

,i 0 7its ‘right or-to its" left position; respectlv 1y

" locking ay be released’ ‘after: signal 2RB- isiset. i
16" stop, -only- by-the’ traln accepting: s1gna1 ZRB' L

“mal* release as well as, tlack t1rcu1t ‘and’
- release. '
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% only a few forms.of railway traffic: controlling‘
rapparatus ‘embodying my: invention; it is: under~ - - .
‘stood “that. various ‘changes:and modifications: .

relay 2RASR is restored to:its. normal conditlon

thus enabling locking relay ILSR to be pickedup: - =

to:unlock :switch: ;.. The switch ‘may- then: be':

' operated to establish a_different route: through

thelayout, it being noted that operation: of the -
switch is delayed ‘for the predetermlned time -
interval of: the time element. ‘device -to:prevent:a

-switch :movement  in. front of 'an’ approaching ..
- train'and to enable the ‘train to be: brought-toa .
. stop ‘short-of the switch.” The: other: approach. .
locking felay - 2LASR s similarly. controlled by -

relays 2LAR, 2LTE and 2LTES,"as:is. cbvious
from the drawmg and the prev1ous descr1pt10n of
the circuits; -

“A'track circuit release of the approach locklng i
ds provided when: lever 2V is restored:to its'normal .-
position ‘after s train” passes the-cleared signal =~ < .
and:enters:detector section IT.  For example; if G
signal 2RA is cleared, the signal is:placed-at'stop. " "
when' the- train enters: section iT: because relay -
“I'TR releases to in turn reléase; relay 1TPS and -

open front coritact 96 interposed in the operating -
circuit of signal 2RA.  Back lockmg relay ZRRGP S
accordingly closes its front contact 1 and if léver.:
2V is restored t6 its normal position; then normal -

winding -60 of relay 2RASR becomes energized.
and relay 2RASR is restored to its normal condi-"" - -

tion- to ' release the approach lockmg Sw1tch: o

“-loeking relay ILSR is at this’ time ‘held: deener- o /

‘gized, however; at front contact 52 of’ relay’ ITR. *
and' hence operatlon of the sw1tch w111 be pre- :
vented :

flw1s reversed either: smnal 2RB‘
ccording ‘as'lever 2V s operat

‘In: th1s pos1t10n of ‘the’'switch; the “APD

and entering section I'T; or at the end of the pre< " -

viously’ ‘traced time - ifterval ‘of' ‘device* 2RTE, . P

That is to-say,: no’ normal‘relesse of the approach R
locking: effected through a front contact of'the.

apbroach relay is provided-for signal ZRB. Slg- E
nal 2L ‘however; is provided with the usual ors ©

When  the" mtexlookmg ‘appar atus i§ 1 ed

to-its -hormal COlldlulon ‘relay ZR may be p1c’ ed i

Up over -its pick-up' circuit. This® circuit i

cludes frotit contact 19 0f relay I'TR and: lence
‘requires-the associated ‘track ‘circiit to be aso e
cant in? order for relay.ZR to be plcked AUup: In-
‘-addrtlon this eiréuit ‘includes: normal’ contacts. :
AT and 18 of relays. 2RASR and 2LASR,-which:

reldys'in turn require lever £V to bein its normal i

“position so that ‘all ‘signals are -at stop: It fol-" -
-lows,’ therefore'»’

Hat ‘when ' ‘switch 'Z is. closed,

~power ‘control” ‘rélay ZR: ‘Will: be - picked up ‘nly

~if-all of the interlocking apparatus is in'its nor- .
‘mal ‘condition wherem all ‘possible’ dangerous o
‘conditions are dvoided;” When relay ZR. picksup, -
-it" is -held. energlzed over itsstick circuit; while: . . ¢
:all other relays,: except track rélays  ATR - and .
-BTR sndthe associated spproach velays IRAR

-and: 2LAR, become- deenergizad. : It'is 1o oe seen

‘therefore; that the interlocking: appaxatus is: en-*«; :
ergized: when. and -only when its use'is desxred -

-and that ‘at ‘other times the apparatus may be: -
- deenlergized and hence ‘may-be arranged 1o ré-
-"qu1re a minimum of 'energy.”

:Although 1 have Rerein shown and desc

may be made. therein: w1th1n the scope of the'
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appended claims -without departing. from. the
spirit and scope of my. invention. LT
' Having thus-described my invention, what I
claimis: - - Lolwo R

1.. In ‘combination with a railway track layout,
two opposing signals one at each end of a. traffic
route through saidlayout, a two position retained
-armature relay. for each of .said signals, means
controlled by each .of said relays when in a first
.0f~its twopositions for clearing its associated
signal, & control lever having a normal and two
.extreme- positicns, . circuit means governed: by
‘said. lever and effective in its said normal posi-
tion for positioning each of sald relays in the
‘second of two positions, and means for position-
ing one of said relays in its said first -position
over a circuit including a second position -con-
tact of the other of said relays and a contact: of
said control lever closed in one of the extreme po-
sitions thereof and for positioning said other re-
1ay in‘its said first position over a circuit includ-
ing a second position contact of said one relay
.and a contact of said control lever clesed in the
other extreme position- thereof.
;2. In combination, a railway track layout in-
.cluding a track switch, two opposing signals one
2t each end of a trafiic route over said switch, a
two position retained armature relay for each of
said- signals, means.controlled by each of said

two position relays when in a first of its positions -

for clearing its associated signal, a control lever
having a normal and two extreme positions, cir~
cuit means governed by said lever and effective
in its normal position for positioning each of
said two position relays in the second of its-two
‘Cositions, means for positioning one of said two

position relays in its said first position over a cir- -

‘euit including a contact closed in the second po-
sition of the other of said two position relays
and a contact of said lever closed in one of the
‘extreme positions of said control lever and for
‘positioning. the said other two position relay in
its said first position over a circuit including a
contact closed in the second position of said one
two position relay and a contact of said lever

closed in the other extreme position of said con-'

trol lever, a switch locking relay, an energizing
.circuit for said switch locking relay including a
contact of each of said two position relays closed
in said second position thereof, and switch con-
trol means including a  front contact of said
switch locking relay for operating said switch. .
3. In combination, a railway track layout in-
cluding’ a track switch, a pair of two position
retained. armature relays one for each direction
of traffic-over said switch, means governed by a
manually controlled contactor in a normal posi-
tion for positioning each of said two position re-
lays in a normal position, means governed by said

manually controlled contactor in one operated.

position for positioning one of said two_position
relays in an operated position over'a circuit in-
-cluding a contact of the other of said two position
-relays closed in said normal: position thereof,

means governed by said manually controlled con- .

tactor in another operated position for:position-
ing the said other two position relay in its oper-
ated position over -a circuit including a contact
of said one two position relay closed in said nor-

mal position- thereof, a switch. locking relay; an.

energizing circuit for said:switch lJocking relay
including a normal position contact of each of
said two position relays, and switch operating
means governed by a front contact of said switch
-locking relay for operating said switch.
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4. In 3 railway -interlocking system, a track
section including a track switch, a power control
relay normally energized over a stick circuit in-
cluding. its -own front contact and a manually
controlled contact; a track circuit for said sec-
tion including a track relay and a back contact
of said power control relay, an approach locking
relay having a normal and an operated position,
manually controlled ‘means for .operating --said
approach locking relay. to its operated position,
.an approach relay responsive to traffic approach-
ing said switch, a time element -device having a
time contact closed at the-end of a predetermined
time-interval, means ‘governed by said approach
relay for operating said approach locking relay to
its.normal .position when no traffic approaches.
said switch, other means governed by said time

" ‘contact of said time element device for operat-
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ing said approach locking relay to its normal pO-
sition when traffic is approaching said switch, a
pick-up circuit for said power control relay.in-
cluding said manually controlled contact and a

‘normal position contact of said approach locking

relay and a front contact of said track relay, and .
means governed by a front contact of said track
‘relay and a normal position contact of said ap-

‘proach locking relay for operating said switch.

5. In combination, 4 stretch’ of railway -track
havihg & track section including a track switch,
a retained armature two position relay having a
normal and an operated position, means governed
by a manually controlled contact for operating

‘said ‘two.position relay to its operated position,

a signal governing traffic in one direction over

said switch, means governed by an operated posi-
‘tion contact of said two position relay for clear-

ing said.signal, a power control relay normally

‘energized over a stick circuit including its own

tront contact and another ‘manually controlled
contact, a track circuit for said section includ-
ing a track relay and a back contact of sald power
control relay, a pick-up circuit. for said power
control relay including a normal position contact
of said-two position relay and g front contact of
said track relay and sald other manually con-
trolled -contact, an approach relay governed by
traffic on said stretch approaching said switch,
a circuit for opérating said two position relay to
its normal position including a third manually
operated contact and & contact closed when said

“signal is at'stop and & contact of said approach
relay closed when said stretch is vacant, an alter-

nate path around said contact of said approach
relay comprising 2 back contact of said track re-
lay, a time element device energized over a cir-

-cuit ir_u;luding said contact closed when said sig-
‘nal is at stop and an operated position contact
-of said two-position relay, another alternate path

around said contact of said approach relay com-
prising a contact closed at the end of a predeter-
mined time interval after said time element relay
becomes energized, and switch control means gov-
erned by said two position relay and rendered

-effective when said two position relay is in its

said normal position.
-6, In combination, a stretch of railway track

“Raving a track section including a track ‘switch,

a retained armature two position relay having a

‘normal and an-operated position, means gov-

erned by a tanually centrolled contact for oper-
ating said twe-position relay to its operated po-
s}tion, a signal geverning traffic in one direction
over: said streteh, means -governed by an operated
pesition contact of said two position relay for
clearing said signal, a. power -control relay nor-
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mally energlzed over a. stick circuit mcluding its
own front contact and ‘another manually con-
trolled contact, a track circuit for said section
including a track relay and a back contact of said
power control relay, a pick-up-circuit for said
power control relay .including a nermal position
contact of said two position relay and a front
contact of said track relay and said other man-

L]

ually controlled contact, an approach relay gov- .

erned by traffic on said stretch approaching said

10.°

switch, a circuit for operating said two position

relay to-its normal position including a third
manually operated contact and a contact closed

when said signal is at stop and a -contact of said -

approach relay closed when' said stretch is va-
cant, -a time element device energized over a
circuit including said contact closed when said
signal is at stop and an operated position con-
tact of said two position relay, another alternate
path around said contact of said approach relay
‘comprising a contact closed at the end of a pre-
determined time interval after caid time element
" relay becomes  energized, and switch control
means. governed by said two position relay and
rendered effective when said two position relay
is in its said normal position.

7. In combination, a track section including a

track switch, two opposing signals governing
movements over said switch, a two position re-
“tained armature relay for each of said signals,
means controlled by -each of said two position
relays when in a selected one of its positions for
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clearing its associated signal a control lever hav-
ing a-normal and two extreme positions, circuit:

means governed by said lever and effective in‘its -

normal position for positioning esch of said two

“position relays in its other position, means for
positioning one of said two position relays in itg. .-~

said’ one position over a circuit including a con- -
tact closed in said other position of the other two
position relay and a contact closed in one extreme, )
position of said lever, means for posmomng said .’

cther two position relay. in its said one’ 'position - S

over a circuit including a contact closed in ‘said
other position of said one'two position relay and
a. contact closed in the other extreme- position

of said lever, a power control relay normally en- ;

ergized over a stick circuit’including its own front -
contact and -a manually controlled .contact; a
track circuit for said track section including &
track relay and a back contact of said power con-
trol relay, ‘a pick-up circuit for said power con-
trol relay including said manually controlled con-’ ™

. tact and a front contact of said track rela.y and - -
contacts closed in-said other position of.each of

sald two position relays, a switch locking relay,
‘an energizing circuit for said switch locking re-
lay including & front contact of said track relay

~"and a contact of each of said two position relays

30

closed in-the said other position of that relay,

and means including a front contact of said. :

switch locking relay for operating said switch,

HENRY S. YOUNG.




