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CITCUIT DESCRIPTION
OF
AUTONATIC INTWRLOCKING

DWG. TE30A9

The circults shown on TE3049 are for a simple automatic inter-
lockin, iavolving the crossing formed by two single track lines,
using: apppoach-1lighted sesrchnlight distant signals on one line and
approach cleared and lighted sesrchlight home signals on both lines.

As will be noted from the drewing, 21l controlling -pparatus
1e contained within one housin_ locsted at the crossing with signal
control wires emsnating therefrom. This system involves no more
line wire or cable than would be used, if the appsrrtus were dis-
tributed at verious signals, and in addition, economizes on housing
requirements, 2llowing for a more compact arrangement for ready
inspection; therefore, reducing maintenance.

The principsl features of this circult arrangement are detalled
on the right of the drawing and are explained in the following cir-
cult descriptilon.

Two features of this arrangement of circuits which arce worthy
of note =2re in the use of polarized relay contacts to malintain the
route and check against the clearing of a signel on the conflicting
route 1rrespective of whether or not the polarized relay is energizéd;
end a neutral relay RLR used to prevent the energization of the polar-

ized relay RR when that relay should not be energlzed to change 1ts
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D?.7,12

polar contacts. The arrangement of circuits affords a ready means of
checking this locking relay in its de-enerzlized positlion before =

siznal may be cleared as willl be developed later,

QPERATION

Control of Route fglection Relay "RR"

Let us assume that no trains are within the limits of the inter-
loci"in. and that all apparatus is normal as shown on the circults. YNow
a traln enters traclk clrcuit A3T whicéh will cause signsl % to clear and
permit 2 move ov~r the crossing. 7The shunt'ng of track relay A3ZTR
opens the stick control of 3ASR which completes & circu't for energizing
relay RR so that 1t closes its polar contacts to the right, The.circuit
for the RR relasy is: Battery, front contacts 2A8R and 14ASR, back con-
tacts 2SR and 1SR, front contacts RLR, 2RGIR and 1RGPR, coils of RR,
front contscte 3RGPR and JRGPR, back contacts 53R, /SR and 3ASR, snd
normel contact on emergency release 1-27F to C. This circult checlks
that, the aoprosches of the other route are unoccupied (1lASR=-2ASR),
all signals are at stop (RGPR), locking relay RLR 1s picked up, and
stick relays of all routes are de-energized (SR). The use of front

contacts on the SR relays willl become espparent later,

Control of Locklng Relay "RLR"

Prior to the openlng of relay 3A8R, relay RLR was energizsd by
battery passing over front contacts 1ASR and 2ASR, polar contsact RR to
the left, co’ls of the RLR relay thence to common over front contacts
1TR and 3TR but when the RR polar contact revérzd the RLR became de-
energlzed and in due time dropped due to contact 3ASR being open and
the alternate pick up circuit is open at contacts SE and 33R. The
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locking relay RLK may thus be checked de-energized in the signal

control circult.,

Control of =ignal #T

With route selection relay RR poled to the right the circuilt
for clearing signal 3 is completed by battery through back contact
RLR, normal contacts I-41E, 1-2TE, front contacts 11R, 31R, polar
contact RR to the right, front contacts 1RGPR, 2RGIR, checling con-
tacts 2AYTER, 1AUTR, front contact 4ASR, back contacts 3ASR, and 4SR,
front contact 4RGrR to signal mechanism 3G and to common over &
polar contact of RR to the right. 7This causes 3RGPR to drop. The
RLR contact checks that the lock relay 1s de-energlzed, 3-4TE, 1-2TE,
2ATTR and 1ATTH check that time releases and thermal relays are in
their normal positions so that the full time interval will be mea-
sured when they are used, 1RGFR and 2RGFR check that conflicting
signals are at stop, 1TR, 3TR and 4ASR check that the track circuits
in the route are unoccupled, 3ASR approach clears the signal, 4SR
prevents signal 3 from clearing when a train receding from the
crossing enters tracl section A3T and 4RGFPR checks that the opposing

signal 1s at stop.

Control of Receding Stick Relay "3sa"

Yihen the traln accepts signal 3 and enters track sectlon 3T
relay 3SR will plck up to prevent signal 4 from clearing after the
train clears 3T traclk section passes signal 4 and occupies 44T. The
cilrcult for 3SR is, battery, back contacts 3TR and 3RGiR, coils of
relay, normal contact on 3-4TE to C. The purpose of the 3-4TE con=-
tact will be explained later. The shunting of 3TR opens the control

of signal 3 and picks up 3RGFR but 3SR remains stuck up through 3TR

down and later when A4T track section 1s occupled through 4ASR down
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and front contact of 3RGPR. The ST relays have resistor snubs to
rétard thelr releasé ao that their front contacts will remain closed
even though the circults to the relays should be opened as may
occur when single unilts of equipment move st high speeds through
the interlockin , in which case, detector relay 1TR or 3TR may pick
up beforc the 74N relay drops to retain the stick circuiﬁ. After
trein has passed over the crossing and cleared track section Alyr,
relay A4T® will pick up which in turn will pick up the [JASR and 3SR
will drop. Let it be assumed that train does not recede track section
AT, but desirss to sgein pasc over the crossing by clearing signal li.
ts alrendy explained signal /i s prevente=d from clerring, when LASR
is down, because 3SR 1s nup but b¥ operatin, the 3=l emergency releass
the %-kTF cont ¢t will open and <drop the 3SR which will in turn allow
siznal 'L to clear in the regulsr si n=1 network menner already outlined
for sicnal 3 and after the 3-YT% contact closes,

If no other trains have entered the epproach section during the
nbove operation, 2ll the relays except the RR relay wlll have returned
to the condftion in which they were foind before the train entered A3T

tracyk s«

W

ctlon., The RR relay will te de-energized with *ts polar con-
tacts to the right, cue to battery now belng on both sides of relay.

Loclriny out Signal Clearin: for Conflicting Route.

Tf a trein entered the conflictin, route, say #D1T track section,
« ‘ne fre’n movement «lready “escribzd was in track section AZT,
reley 128R wo1ll drop but relay RLR could not pick up to allow the RR

relay t» change because of de-energized contact 3ASR.
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Clearng Signal for Train on Conflicting Route
after First Train passes over the Crossing

When first train cleared 3T track section, 3SR wuld have been
picked up and slow pick-up relay RIR would pick up by battery over
back contact 4SR, front -contact 3SR, polar contact RR to the right,
coils of RIR and front contacts 1TR and 3TR to common to permit the
reversal of RR. The circuit for reversal of RR is: B, front con-
tacts 3SR and RGPR, coll of relay RR, front contacts RGFR and RIR,
back contacts R and 1ASR, normal contact 3-4TE to C. The direction
of current through the relay 1s now opposite to that previously
traced and rslay KRR will close its polar contacts to the left thus
de-energlzing slow release relay RIR because relay l1ASR 1s de-ener-
glzed and permitting signal 1 to clear over a circuit which is similar
to that described for signal 3.

Routing Trains by Sequence of Entrance on Approach

It will be apparent from the control of relay RR that if another
train should follqw the train approaching signal 3 or receding from
the crossing after having passed signal 3, the entrance of a train
on the conflicting route will cause a change in raite when the first
train clears the detector circuit for then relay 3SR will be energl zed
and complete the circuit for reversal of relay RR through front con-
tact of 3SR and back contact 1ASR as previosusly described to effect
the clearing of signal 1.

Preventing Change of Route or the Loss of Approach
Cleared Signal by Loss of Shunt on the Approach

+hermal relays ATTER have been introduced Into the control of
ASR relays to prevent the loss of an approach cleared signal within

a8 set time and, 1ln combination with relay RIR, prevent the clearing
of a conflicting signal for a longer time in event of loss of shunt
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on e&n approach circuit. This is effected by preventing the ASR relay
from picking up until the thermal relsyv has opersted to Introddce the
desired time delay. 7"he circult for ZATER 1s B, front contact A3TR,
back contact 348N to henter of 307, (Relays 14SR and 2ASR are con-
trollzd over line cilrocaits from the dlstant siznals 80 relays ASPR ars
introudced into the control of the APMR relays to permit operation of
the thermal relays from local battery.) “hen 3ATER front contact dloses,
the circuit 1s complete tnrouch A3TR and 3ATRER to energize %4SR. The
de-eneriglized position o7 the ASR relay msaintains the signal clear during
the hertin- time of the thermal relsy.

Should the loss of shunt exist Tor 2 long enough period of time
to nernlt relay RR to reverss 1t polar coantacts, the thermal relay
would Ywive to reclose 1ts checking contact before a signal for a con=-
flietin - route would clear. Thie ‘ntroduces a time period greater than
the hertins time of the thermal relay during which the train which “rs
lost shunt will elther stop or enter the detector sectilon.

“ront contact 350 or L8R which is closed when a train asccepts
st:inel % or !l provides = plck-up circult for the respective *S7 to

avoic the time delay wnlch would otherwise be introduced by the thermal

Cirenits Tor Preventin: TJhanse of Route throush Momentar
AT o & : & y
Pallur: of Detector Clrcuit with "raln on Approach

v

Ir track relay 3T? should momentar!ly drop t'or eny reason while
the first train wrs on AST section approaching signel 3 e¢lrar, the
si:nal would go to stop due to the openin. of 3TR contact in the sig-

nal control. 3SR would also pick up for the occurrence produces

exactly the same circult operation as though the trein had in fact
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passad signsl 5. dhen 3TR picks up signsal %3 will immedi=tely clesar

and open the IR eircuit at the 3ROPR contact. A circuilt is also
completed for abrief period to energlze RLR through a bock contact

of 1L5R, front contact %3P, polar contact RR to the ri htand front
contscts 1T and A5TR to common. 4Ag RLR has a slow-plck-up characteristic
the SK r=lay will drop belore relay RLR closes 1ts front contect and no
chanzs in the position of RRYS polar contact will occur to interrupt
slznal 3.

Preventins Locs of Route by loss of

Shunt on Letesctorr Section aefter Train
hags Peassed ilomc Signal

After a signal has been passed, the slow pick-up fésture of
the RLR reley may be depended on to introduce the necessary @elay in
chansze of route if a momentary loss of shunt should occur on the
detector tracir circult.

Train Entering and R.ceding withcut Passing over the Crossing

If a train enters an a)proach and recedes without passin:y over the
crossing the thermal relay must operate to pick up the ASRE relay after
appronch traclk section is cleared hefore the route may be sutomestically
chan;zed for another move.,

Changln . Houi"e by "mersency iglesase

To i1llustrate this operation, let us assume that a train has
entercd ~A3T track section, that signal 3 has cleared and that a second
trein enters the ¢ .nflicting route, say on ADLT track section, proceeds
to sirnel 1 walch is at stop. If the first train is 10t to proceed over

the ¢roasing a tralaman may annul the route set up and establish cir-
cuilts for the clearing of signal 1.
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tnder the above circumstances,when a tralnman opens the door
of the housing contalning the 1-2 release, lamp 1=2FE wi ll be dark
due to open contact 3RGFPR,

Now, 1f time reclease 1=2%E (unlatched type) 1s operated, the
circults for siznal 3 and relays 13R and 2SR will be interrupted
immediately at normal contacts 1=21TE in thelr rsespective cirecuits,
The operation of the release nandle to 1ts extreme reverse position
winds ug the release, which, after the handle is released, will start
to run cown. ‘“hen within 30 seconds of the end of its operating time
mid-stroke contacts 1-27E in the control of RLR will pick up relay RLR
closing 1ts contact In the 3 cirevit which in turn will cause 1t to
move 1its pelar contacts to the left. After 20 seconds these mid-stroke
contacts on 1-2%% will open and thus de-energlize relays RLR and RR.
Pen seconds later front contacts 1-2TE in the control of 13R, 2SR and
the signals will close and permlt sigrnal 1 to clear through a circult
stmilar to that previously traced for signal 3.

dhen time element 1-21%E completed 1ts opseratlion and returned
to normal lamp 1-2FE should be illuminated as polar contact RR 1s now
closed to the Jeft. If signal 1 falls to clear and lamp 1-2E 1s
11luminated the trainman will lnow tkat the signals on the crossing
road asre =t stop and that 1t 1s safe to proceed over the crossing in

accordance with the operating rules in effect at that point.
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