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ADD~NDUM TO AAR SIG. SEC. 808U

TRAFFIC CONTROL CIRCUITS USING NORMAL ALTERNATELY REVERSING POUR CODED TRACK-SLQtol CODE.

This traffic control system utilizes polarized track circuits, pulsating at a slow rate and alternately reversing to
provide a means of controlling llaysidesignals without the" use of line wire. Leaving and entering signals at each end
of the block ilinay be controlled by any CTC system without the need for traffic locking circuits in the machine as this
protection is obtained in the field by a traffic stick (FSR) relay which checks that code is being received in the block
before allowing the signal to clear. Once picked up, it prevents a code from being transmitted to the opposite end of
block, thus protecting against simultaneous clearing of two opposing signals into the block. Intermediate automatic
signals are arranged for following moves.

Transmitting a short pulse (approximately 0.2,0 second) from one end of a block to the other with a long de-energized
period (approximately I •., seconds) allows the opposite end of the block to transmit information in a like manner during
this long de-energized period.

Four distinct code characters are provided with this type of coding: (-), (+), (:) and (+). Composite codes (:) and (+)
are made by extending the energized period from 0.2,0 second to 0.,00 second. The first half of the code is of one
polarity and the second half the opposite polarity. The fact that the energized period is foll01red by the long de­
energized period makes the composite codes possible.

Rates at which the codes are transmitted are detennined by the adjustment of the release t1.l'Jle of the pulse length (PL)
relays at each end of the block. As a rule, one end of a block is adjusted to transmit at a rate of 29 pulses per
minute ~Thile the opposite end would be adjusted for 33 pulses per minute. This rate variation permits the two ends of
the block to synchronize with each other. The circuits are usually arranged to allOii the 33 rate end to be a driver if
the block i.s unoccupied and thus control the rate while the opposite end would be a fo1lo"1er when dependent coding is 1.'1
effect~ The transmission rate at -the intermediate signals with directional stick relay energized is set at 40 rate,
as the transmission circuit is always arranged to be a driver to oon,trol the 33 rate end as well as the 29 rate end.

Condenser decoding is used to detect the various codes. Each code requires a separate decoding unit where safety cir,..
cuits are concerned. The track relay must be pulsing in order to maintain the code detecting relay in the energized
position.

Minus (-) pulse or code is used to control a signal to the approach or yellow aspect while a positive (+) pulse is used
to control a signal to the proceed or green aspect. .

Block indication, if no intermediate signals are used, is controlled by either the minua (-) or positive (+) pulse. If
one set of intermediate signals is used, the block indication is controlled by the (+) pulse. When more than one set of
intermediate signals are involved, then block indication is obtained by using the composite or double code (:!;) in the
track sections behind the second intermediate signal in the block.



ADPENDUM TO AAR'SIG. SEC. 808ll - Continued

With no controlled signals cleared in toa given block, the system will be operating on what is te:rtned dependent
coding. That is, a pulse applied to a track circuit at one end of a block is received at the first intermediate
signal or repeating cut location and is repeated immediately to the next track circuit in sllccession until it
reaches the opposite end of the block at which time a retlJ-rn pulse will be transmitted through each successive
track circuit in the block. Reception of this pulse at the original end of block will de-energize the PL· relay
controlling the length of the off time betlreen each pulse to transmit a new pulse as soon as the opposing pulse is
completed. Thus under normal conditions the tl'1O ends of the block will alternately apply pulses to the track circuit.

The character of pulse repeated by a signal will depend on the position of the signal, that is, whether or not the sig­
nal is displaying a clear aspect. This manner of transmission allows the controlled absolute signal to be cleared to
its proper and safe aspect to provide train movements into a block by signal indication even though an intermediate sig­
nal may "have faUed to clear due to a local defect.

~~en a controlled signal is being cleared into a block, a pulse from opposite end of block must first be detected which
allows the FS relay to pick up. This in tum prevents the transmission of pulses to the opposite end of block l'mich
ends dependent coding and puts all the opposing signals in block to stop almost simultaneously. However, apparatus at
opposite end of block will continue to transmit pulses ata fixed rate governed by the release time of the PL relay to
provide proper signal indication to the train. This type of a transmission is termed independent coding.

As the train progresses through the block, it will set up ~nd I:Ja.intain the direction of traffic at each intermediate sig­
nal location. The directional stick relays, which provide for follow up moves are conditioned as the train is approach­
ing each signal by the pulsing of the approach relay.

When the rear of the train passes an intermediate signal, (-) code wiil be transmitted, usually at 40 pulses per
minute, to control the H relay associated with the signal in the rear, to cause the signal to display a yellow aspect
for a following move.

The following is a list of relay nomenclature and functions for using four polarity codes:

AR The SERIES APPROACH RELAY is a code responsive relay which is connected in series lnth the track feed. When
the track is occupied, the current increase causes the AR to operate, thus the approach ·of the train is de­
tected. At a double intermediate signal location, the AR is a doubJ..e armature relay, with one armature ener­
gized for each direction of traffic. At a sing1e~termediate signal location, AR is a single armature relay
to detect the approach of a train in the direction of the signal control. It picks up the directional (APB
stick) relay on the approach of a train.

BKR The BLOCK INDICATION RELAY is a neutral repeater of the D and H relays. It provides uninterrupted block
indication.

(Sheet 2 of 9)
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ADDENDUM. TO AAR SIG. SEC. 808ll .. Continued

CPR The CODE PULSE RELAY is a code responsive double armature relay. It applies a pulse of either polarity
to the rails. The normal contacts apply a (+) pulse lihUe the reverse contacts apply a (-) pulse.

DR The DISTANT REIAY is a biased neutral relay which is used at signal locations to provide a green signal.
It is usually operat'3d from a decoding unit energized by track relay response to a positive code. DR may
also be used to decode a (;) or (!) code.

FSR The TRAFFIC STICK RELAY is a quick pick-up neutral relay located at controlled locations. It checks that
code is being received in the block before allowing the signal to clear. Once picked up, it prevents a
code from being transmitted to the opposite end of block, thus protecting against simultaneous clearing of
two opposing signals into a block. FSR also prevents a code from being transmitted into the rear of a train
until it has passed the next signal and directional stick is properly established. FSR releases when HR
picks up in response to detection of a code at the controlled location.

HR The Hm·1E RELAY is a biased neutral relay operated from a decoding unit. It remains energized as long as
negative code is operating the associated code responsive track relay.

NCPPR The NORt-fAL CODE PULSE REPEATER RELAY is a code res}:onsive relay used at automatic signal locations where
(!) code is transmitted. It repeats the normal armature or CPR and governs the length of the negative part
of a (:) pulse. .

PLR The PULSE LENGTH RELAY is a code responsive relay used at all automatic signal locations. Together with the
condenser unit and CPR, it controls the length of pulses and the rate of coding. 'It-Jhen the directional stick
relay is energized, PLR provides code for clearing the following signal to the approach aspect. PLR is also
used at controlled locations where only single pulse codes are transmitted.

SR The STICK RELAY is a neutral directional (APB stick) relay. It is picked up by the AR on the approach of a
train. A condenser is connected across the coil to provide pulse bridging as well as an 8-second release
time.

TDR The TRANSFER DELAY RELAY is a code responsive relay which provides a delay betl'leen the time a pulse is re..
moved from the rails and the time the track relay is connected to the rails to receive a pulse. This delay
allows the induced rail potential, created by removal of energy from the rails, to dissipate through the
track ballast and bleeder resistor so that the track relay will not be improperly energized.

(Sheet 3 of 9)
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TR The TRACK RELAY is a code responsive relay. It is equipped with two separate armatures, both actuated
from the sania magnetic structure. Each armature actuates its 0'W!l set of contacts and is magnetically as
well as spring biased to the de-energized position. The N armature picks up when positive energy is con­
nected to the (+) terminal and minus is connec'!'ed to the (-) tennlnal of the coil, while the Rarmature
responds when minus energy is connected to the (+) terndnal and positive is connected to the (-) terminal
of the coil.

TFR The TRACK REPEATER RELAY is a code responsive relay. It is used to repeat either the normal or reverse con-
tacts of the track relay where additional contacts are required.

Pulse timing--direct driver.

42LPLR timing circuit (Sheet 1) is a typical driver; that is, it controls the pulse rate whether on dependent or in­
dependent coding.

Pulse timing involves two timing operations. First, the length of time energy is on the raUs to make up one pulse,
and secondly the length of time energy is removed from rails betlleen succeeding pulses. The first timing operation
begins as soon as 42LCPR (R) picks up and releases 42LTDR to apply a (-) pulse to the 42LT track circuit. Battery
being connected to the rails through the front (R) contacts of 42LCPR and the back contacts of 42LTDR. At the same
time 42LPIR is energized through the 42LCPR (R) front contact. However, energy is maintained on the rails untU 42LPlR
(which is slow pick-up) picks up and releases the 42LCPR (R) armature, which is condenser snUbbed to provide slow
release time. Thus the length of anyone·pulse is determined by the pick-up time of the 42LPIR and the release time of
the 42LCPR.

The second timing operation is deterlllined by the length of time the 42LPLR remains energized. The 42LPLR, being a
direct driver, is held energized by the stored energy in the 42LPL-COND. N energy is connected to the 42LPL-COND
through the back contact of the 42LPLR to charge it. Then as the 42LPIR is energized the condenser is connected across
the coil through its front contact. .As the 42LCPR is released, the 1,.2LPL condenser will discharge through 42LPlRcoil,
thereby holding the relay up until this stored energy is dissipated at which time the 42LPIR will be de-energized end-.
ing the off time period. .

The length of time the 42LPLR relay remains energized is controlled by the adjustable resistor in multiple with the con­
denser. Increasing the resistance slows up the discharge to increase the holding time and lower the pulse rate, while
decreasing the resistance speeds up the discharge to decrease the holding time and raise the pulse rate.

Pulse timing--straight follower.

2RPLR timing circuit (Sheet 7) is a typical follower, that is, during dependent coding it initiates a return pulse
immediately at the end of a pulse reception in the following manner. As the 2RTR (R) armature picks up, the (R) back
contact opens the condenser snubbed 2RPIR circuit. This· releases the 2RPIR immediately to condition the circuit to
initiate a return pulse. Then as the 2RTR releases, at the end of the pulse, the 2RCPR will be energized to apply a
retum pulse to 2RT track circuit.

(Sheet 4 of 9)
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Decoding at power sl-dtch.

;(i~?um decoding circuit (Sheet 1) is typical of those used at .the controlled locations. Closing of the (R) front con­
:.:;./$ of the 42LTR during the on time of a pulse connects. B energy to the (+) terminal of 42LHCDU decoding condenser
. ·~energy to the (-) terminal to cnarge the condenser. As the 42LTR releases, between transmitted pulses, a circuit

losed through the (R) back contacts from the (+) terminal of the decoding condenser to the (+) terminal of the
coil energizing the relay as this condenser is discharged. The condenser resistor snub (R+ and - terminals)

sthe 42LHR coil, is also charged at this time and holds the relay energized during the interval a pulse is being
:tved. Thus if coding ceases, condensers will not be recharged and relay will be released~

at intermediate si nal.

32$ and DR decoding circuit (Sheet 3) is typical of those used at intermediate signal locations. Decoding is
"shed the same as previously explained for 42LHR (Sheet 1) except the B energy which energizes 3lH and 31D con­
'Units is selected through the (N) and (R) back contacts of adjacent track relay 32TR and conversely the N energy
nergizes the 32H and 32D condenser units is selected through the (N) and (R) back contacts of the opposite 42RTR
lay. This protects against decoding and holding an H or D relay energized should both track relays (32 and

rate at the same inst.ant due to broken-down insulated joints.

n circuits on the main line vlithin the siding area.

(Sheet 1) illustrates a transmission circuit arranged to always be a driver and thus control the
at 33 per minute when no signals are cleared into the main line of siding, lThile track circuit 2RT

$trates the opposite end of this track circuit arranged to always be a foll(JV1er.

142M is at stop, a (-) pulse will be applied to the 42LT track circuit by energizing the 42.LCPR in the
••• The reverse (lower) coil connected directly to negative N energy, rThile positive B .energy is selected

PR back cvntact, 42LPLR back contact which controls on time of pulse being inherently slow pick up,
ont contacts and 42LFSR back contact, which check that a signal is not cleared into the section or ~

red the detector track and finally the (N) and (R) back·contacts of the 42LTR relay, which checks that
g received from the opposite end of the track circuit. As the 42LCFR picks up it releases the 42LTDR

ntacts closing the circuit to the rails to apply the negatiVe pulse (- to lower rail, + to upper rail).
42LCPR completes the circuit to the 42LPLR relay which picks up opening the circuit to the 42LCPR
after its release time expires, de-energizes to terminate the pulse.

PR (R) back contact completes the circuit to the slow pick-up 42LTDR which when it picks up connects
to the rails, conditioning this end of the track circuit for receiving a pulse from the opposite

(Sheet 5 of 9)
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ADDENDUHTO AAR SIG. SEC. 808ll: - Continued

As the (-) pulse-is received at the opposite end (Sheet 7), 2RTR (R) am.ature will respond, due to the 2RTDR front con­
tacts being closed, to close the (R) front contacts ~nergizing the decoding condenser 2RHCDU,B energy to the (+) ter­
minal, N energy to the (-) terminal.

As the 2RT end of the track circuit is aITanged to always be a fol1<mer, the picking up of the (R) contacts of the 2RTR
also opens the circuit controlling the condenser snubbed 2RPIR (pulse length relay) which then releases immediately. At
the end of the pulse reception, the 2RTR will again be de-energized at which time the 2RCPR (code pulse relay) vrl.ll be
picked up to apply a (-) pulse to 2RT. B energy being applied through the 2RTR (N) and (R) back contacts, the 2RASR
and lTR front contacts, the 2RFSR back contact, 2RPIR back contact, 2LAHDGPR back conta-ct, through the (R) coil to N
energy. A second circuit continuing from the heel of the back contact of 2RPIR through its cnnl coil, selecting N energy
through (N) or (R) front contacts of the 2RCPR completes the circuit to pick up the 2RPIR 1'1hich releases the 2RCPR to
end the pulse. The 2RPIR is also condenser snubbed to hold up until the next pulse is received, at which time the pick­
ing up of the 2RTR track relay l>rl.ll again release the 2RPLR to repeat the above described cycle of operation.

As the return (-) pulse is received at the 42LT end of the track circuit (Sheet I), the (R) arrr~ture of the 42LTR will
pick up, being connected to the rails through the 42LTDR front contacts. The closing of the (R) front contacts of the
42LTR relay vull recharge the 42LHCDU decoding condenser which controls the 42LHR relay.

This end being a driver, the picking up of the 42LTR has no effect on the 42LPLR which will remain energized until the
42LFt-condenser is completely discharged, at which time it will release, re-energizing the 42LCPR relay to apply a (-)
pulse to the rail.

The transmission of a (+) pulse through the aiding area is accomplished the same as the (-) pulse previously described
(Sheet 1). It is controlled by the front contact 42RAHDGPR, which picks up as the 42P..A. signal is cleared, selecting the
42LCPR normal (upper) coil which controls the (N) contacts to apply a positive (+) pulse to the 42LT track (+ to lower
rail, - to upper rail). This will cause the 2RTR (N) contacts to be actuated instead of the (R) contacts (Sheet 7)
causing the 2RDR to pick up 'l-rhile the 2RIm. will release.

If 42LA signal (Sheet 1) is to be cleared, the 42LGZR will be energized. This will close the negative circuit to the .
42LFSR traffic relay. N energy being applied through the front contact of the 42LGZR, front contact of the 4ll-l'\"1CR,
front contact of the 42LHR if a (-) pulse is being received or the 42LDRif a (+) pulse is being received, through the
rectifier to the 42LFSR coil. The positive energy is selected through the (N) or (R) front contacts of the 42LTR relay
which checks that a pulse is being received at this end of the block. The 42LFSR, being quick pick-up, will pick up on
the first track pulse to be received. -

The picking up of the 42LFSR opens the 42LCPR control circuit terminating transmission to the opposite end of track cir­
cuit. At this time the 2RPIR circuit (Sheet 7) takes over torontrol the code rate, continuing to transmit (-) or (+)
pulses (at 29 rate) depending on whether 2LA signal has been cleared.

(Sheet 6 of 9)
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Transmission circuits in the single track area between controlled sidings.

Track circuit 42RT (Sheet 1) illustrates a transmission circuit arranged to always be a follo~er, while track circuit
2LT (Sheet 7) illustrates the track circuit at opposite end of the block arranged to bea conditional driver, to control
the code rate of 33 pulses per minute when 2L signal is not cleared into or no train is occupying the block and system
is on dependent coding.

Assu.lling 2RA signal to be at stop, a minus (-) pulse will be applied to 2LT track circuit by energizing the 2LCPR Ie-Her
(R) coil. N energy is selected through the back contact of 2LTPR which checks that a pulse is not being received. B
energy is selected through 2RAHIGPR back contact, 2LPLR back contact, ITR front contact, 2LASR front contact, 2LFSR back
contact and finally 2LBKR front contact, which gives this end preference and makes it a driver when the block is un­
occupied. In multiple v1ith the front contact of 2LBKR is a back contact of 2LTPR which conditions the 2LPLR (pulse
length relay) to be a follower when the block is occupied and 2LBKR is de-energized. As the 2LCPR (R) arwature picks
up to apply a pulse to the track, it releases the 2LTDR, its back contact closing the circuit to the rails (- to lower
rail and + to upper rail). The pick up of the 2LCPR completes the circuit to the 2LPLR, N energy being applied to the
coil through the (R) front contact when the 2LPLR picks up; this de-energizes 2LCPR, uhich in turn ter::ninates the pulse.

As the (-) pulse is rec.eived at II and 12 signal location (Sheet 6), the 2LTR (R) armature will respond, closing its
front contacts energizing the 12HCDU decoding condenser. Also as 2LTR (R) picks up, a third front contact completes the
circuit to the llePR, B energy being applied through the IISR back contact, the IITR (N) and (R) back contacts, IISR
back contact, 12SR back contact~ 2LTR (R) front contact, 12 searchlight signal if at stop through the RG contact, 12SR
back cpntact, to the reverse (R) coil of the llCPR relay to apply a (-) pulse to the lIT track circuit. If signal has
cleared to yello,"l, the control would be selected through the Y contact, the llCPR (R) back contact to the normal (N)
coil of the llCPR to apply a (+) pulse to the lIT track circuit.

As this (+) pulse is received at 21 signal location (Sheet 5), the llTR (1'1) armature will respond, closing a circuit to
IITFPR relay, N energy being applied through the liTR (R) back contact and (N) front contact while B energy is selected
through the 22TR (N) and (R) back contacts. This relay is condenser snubbed to hold up as long as pulses are being
received and takes the place of the usual Hand D decoded relays for the opposite direction at a single intermediate
signal to proVide block to block lighting and also condition the AR approach circuit. Also as llTR (N) picks up, the
front contact completes the circuit to the 22CPR relay. B energy being applied through 21SR back contact, 22TR (1'1) and
(R) back contacts, 21SR back contact, IlTR (R) back contact and (1'1) front contact to the (1'1) coil of the 22CPR relay
which picks up to apply a (+) pulse to track circuit 22T.

As the (+) pulse is received at 22 signal location (Sheet 4), the 22TR (N) armaturewi11 respond, closing its front con­
tacts to charge the 22DCDU condenser. Also as the 22TR (N) picks up, a circuit is completed to the 32CPR relay, B
ener~J is applied through the 32TR (1'1) and (R) back contacts, 22SR back contact, 22TR (R) back contact and (N) front
contact, 22 searchlight signal G contact, 32CPR (R) back contact to the (N) coil of the 32CPR which picks up to apply a
(+) pulse to the 32T track circuit.

(Sheet 7 of 9)
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The reception of "a (+) pulse by 22TR indicates that no train is occupying the block between 22 signal and 2L signal,
consequentl;r a (-) pulse is applied to 32T track circuit as soon as the (+) pulse is terminated, thus transmitting a
composite (_) code from this point to the signal 42R, to pick up 42RBKR and provide information that the block is clear.
This is accomplished as follows: as the 32CPR (N) armature picks up to apply a (+) pulse to 32T track circuit, it picks
up the 32NCPR relay, B energy being applied through the 320PR (N) front contact and 22DR front contact. Then as the
32CPR (N) armature is de-energized, B energy is applied through the 32CPR (N) back contact, 32NCPR front contact,
(32NCPR relay is rectifier snubbed to remain up for the length of a regular pulse to provide the (-) second half of the
pulse) through the 22SR back contact to the (R) coils of the 32CPR relay which picks up to apply a (-) pulse to 32T
track circuit.

As the (=) pulse is received at 31 and 32 signal location (Sheet 3), the 32TR (N) armature will respond first, closing
its front contacts to charge the 32DCDU condenser and immediately after the (+) pulse is completed the (R) armature
will respond closing its front contacts to charge the 32HCDU condenser. Also, as 32TR (N) picks up, a circuit is com­
pleted to the 42RCPR (N) coil, B energy being applied through 31SR back contact, 42RTR (N) and (R) back contacts, 31SR
back contact, 32SR back contact, 32TR (R) back contact and (N) front contact, 32 signal G contact, 42RCPR (R) back con­
tact to the (N) coil of 42RCPR l'Thich picks up to apply a (+) pulse to 42RT track circuit. As the 42RCPR (N) armature
picks up, it picks up 42RNCPR, which is also rectifier snubbed to remain up for the length of a regular pulse, B energy
being applied through the 42RCPR (N) front contact. Also, as a (-) pulse is received immediately after the termination
of the (+) pulse, the 32TR (R) armature vr.i.ll respond completing a circuit to pick up the 32BPR, through the above
e:>..rplained circuit for 42RCPR (N) coil, which is common to both, the 32TR (R) front contact, 32DR front contact, 42RNCPR
front contact. Then as the 42RCPR (N) .armature is de-energized, at termination of the (+) pulse, a circuit is completed
to pick up the 42RCPR (R) to apply (-) pulse to the 42RT track circuit. B energy being applied through 42RCPR (N) back
contact, 32BPR front contact which checks block is clear, 42RNCPR front contact and 32SR back contact to the (R) coil of
the 42RCFR.

As the (:t) pulse is received at the controlled location (Sheet 1), the 42RTR (N) armature will respond first, closing
its front contacts to charge the 42RDCDU condenser to hold 42RDR up and also pick up the U2RNTPR relay, vThich i.s rec­
tifier snubbed to hold up until the (-) second half of the pulse is completed. As the second half (-) pulse is received,
the L.2RT (R) armature 'toTill respond, closing its front contacts to charge the L.2RHCDU condenser and hold L.2RHR up. Also
to pick up the L.2RBKR indicating block is unoccupiedjB energy is applied through the U2RTR (R) front contact, 42RNTPR'
front contact, 42RHR and 42RDR front contacts.

The L.2RPLR, pulse length relay, is arranged to always be a follower on dependent coding. The opening of 42RNTPR or
42RTR (R) back contacts releases the L.2RPLR to condition the circuit to initiate a return pulse as soon as the (=) pulse
being received is completed. B energy being applied to the L.2RCPR and L.2RPLR through L.2RTR (R) back contact, L.2RNTPR
back contact, 42RFSR back contact, L.2RASR and L.1TR front contacts, 42RPLR back contact, 42LAHDGPR back contact to the
42RCPR (R) coil, closing the (R) front contacts to apply a (-) pulse to the 42RT track circuit. Also, the 42RCPR (R)
front contact closed completes the circuit to pick up the L.2RPLR and de-energize the L.2RCFR which terminates the pulse.
Transmission from L.2L and R location to 2L and R signal location is accomplished in the same manner as previously
described.

(Sheet 8 of 9)



ADDENDUM TO AAR SIG. SEC. 808ll - Continued

Transnti.ssion circuit originating at 1n1iermediate signal location.

Assume a train has proceeded past 32 signal and is occupying'32T track circuit (Sheet 3) with 32SR directional stick up.
42RCPR (R) armature will respond to apply a (-) pulse to the 42RT track circuit. B energy being applied to the trans­
mission circuit through 31SR back contact, 42RTR (N) and (R) back contacts, 3ls..I! back contact, PLR back contact, 32SR
front contact to the (R) coil of the 42RCPR relay. As the 42RCPR picks up, B energy is applied to the PLR (condenser
snubbed) pUlse length relay through the 42RCPR (R) front contact, 32SR front, 32TR (R) and (N) back contacts, 32SR front
contact to the coil of the PLR relay which as it picks up, its back contact opens the control of the 42RCm to teI'Iflinate
the pu.lse. As the stored energy in the PL condenser is dissipated, the Plit will be released reclosing the circuit to
the 42RCPR to. initiate a nelv (-) pulse to 42RT track circuito This sequence will continue as long as 32SR remains up.

As train advances beyond signal 22 (Sheet 4), this location will start transmitting (-) pulses to track circuit 32T.
As the (-) pulse is received at 32 signal (Sheet 3.), 32TR (R) armature l-nll' respond picking up 32HR vm.ich will release
32SR after which 42RCPR will follo'-1 32TR (R) relay. B energy being applied through the 31SR back contact, L.2RTR (N)
and (R) back contacts, 31SR back contact, 32SR back contact, 32TR (R) front contact, 32DR back contact, 32 signal RG
contact until signal clears, 42RNCPR back contact, 32SR back contact to the (R) coil of 42RCPR relay. lnJhen signal
clears to yellOt-1 the above circuit will be selected through the 32 signal Y contact, 42RCPR (R) back contact to ener­
gize the 42RCPR (N) coil and thus apply a (+) pulse to 42RT track circuit.

Relayed cut-section.

Sheet 9, Fig. 1, illustrates a repeating cut-section to be used a.s required where signals are spaced so far apart that
the distance between them is greater than the practical operating length of a coded track circuit.

Tl.;o track relays, each having double armatures, are used at each cut-section. A pulse is. received by one track relay
on condition that the other track relay is not receiving a pulse from the opposite direction. The relay receiving the
pulse then operates its (N) or (R) armature in response to the polarity of the pulse received and in tUl"ll applies ener­
gy of the same polarity to the rails of the adjacent track circuit.

Electric s~dtch lock.

Sheet 9, Fig. 2, illustrates circuits for control of a mv.itchlocklocation.

Release of the switch lock, for a train les,ving the main line,' is obtained by shunting the short release track section
located directly in front of the switch.

Time locking is used to relea.se the s't.n.tch lock for a train entering the main line.

Coded line circuits bY-Eassing non-coded track c~rcuits.

Sheet 9, Fig. 3, illustrates a code line circuit arrangement used to by-pass the non-coded track circuits at a highway
crossing.
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ADDENDUM TO UR SIG. SEC. 8082A

CIRCUITS FOR MODIFIED TRAFFIC CONTROL SYSTEM USINGTIVO-vJIRE LINE CONTROL AND SPRING-pa-lER ENDS OF SIDING.

Introduction.

The system is based on the us.e of a povTer-operated switch with the usual complement of signals at one end of the sid­
ing, and a spring switch with a dwarf signal governing the siding-leaving movements at the other end of the siding.
A block which may be occupied by only one train at a time, extends from one power switch location to the adjacent power
s~dtch location. Provision is not made to permit a train on the siding to move out onto the main track at the spring
svdtch end following a meet while the other train is still on the main track in the siding area. Signal controls are
provided by a reversible t,-m-mre line circuit. In the siding area only, an additional two-wire line circuit controls
the leave siding signal at the spring switch end of siding.

The system is so arranged that the pOVTer switch can be at either end of the siding; however". on these plans the power
s't·n.tch is located on the left hand end as illustrated on machine circuits, Sheet 6, for both signal 4 location and
signal 8 location. The field circuits for power sldtch 3 and signal 4 are shown on Sheets I and 2. Circuits for
power switch 7 signal 8 are not shown, but would be identical. In stUdying this addendUT11 it is then necessary to
aSSume that Sheets I and 2 apply to both locations and the function numbers 7 and 8 should be substituted for 3 and 4
respectively when using these sheets for location 7-8.

!!ain movement on main track between sidin~s when traffic reversal is not required.

(Signal 4R clear and switch 3 normal)

The line circuit is assumed to be as shown with energy feeding from right to left. Signal lever 4 is moved to the
right with switch lever 3 normal and starting button 3-4 STPB is pushed. 3-4STR (Sheet 6) picks up and sticks to ini­
tiate a control code. This in turn picks up station relay 3-4sR (control circuit not shown) to prepare circuits to feed
energy to the proper terminals of the office line coding unit. 4RGR picks up over a circuit checking that 3 "05 11 track
is unoccupied and sticks over the same circuit when the starting button is released. When the 3-4sTR and hRGR become.
energized, they energize hRGSAR (and stick it up over the Drelay down) over a circuit, selected by switch lever 3 nor­
mal, check that traffic is established rightward, (4-8FR normal); that no switch lock control has -been sent out,
(4-BvlLPR dmm); and that no conflicting signal is being cleared or is ti.llle locked, (LLGSR, 4RGSBR and 6RGSR down).
4RGSAR, hRGR and 3-4sR being up puts battery on coding unit terminals lA and 7A (Sheet 6) making steps 9 and 15 long.

Step 15 long reverses hRHSR (Sheet 2) at the field location by putting battery on terminal 15 and negative on terminal
21 of the field line coding unit. Positive energy will also be applied to post 9 of the codingunit to retain 3NRWSR
normal. The indication code to the office will have steps 9, 12, 13 and 15 (office) long since 4RHSR reverse puts battery
on terminals 5 and·7 of the field line coding unit; the switch being normal has 3~;CR (Sheet 2) up Putting battery'on post
1 and 4LHR do~m puts battery on post 4 (Sheet 2). This retains 3Nl-lKR and 4LBKR, and picks up 4LGKR and 4RGKR (Sheet 7),

(Sheet 1 of 7)



ADDENDUM TO' AAR SIG. SEC. 808U .. Continued

ex'f,1.l1gu.:LSltUIlg the indication lights over the signal lever, thus indicating that asign.a.1 con~r~ Charactellts
stick circuit for 4RGSAR (Sheet 6) is maintained when the D relay picks up sinl~ step 15 ]"ong l'

in battery over terminal 15D. ,JIIlj

4RHSR reverse releases 4RASR (Sheet 1) which releases 4RARR and 3LR. 4RARR doWn opens the bailtry feed to the line
circuit to the spring svIitch end, to prevent clearing an opposing or converging signa1~ 3LR dJlPping opens the ¢ircuit
from the line coding unit to relay 3NRWSR (Sheet 2) preventing a change in the position of t. relay due to coding
action; also opens control to switch machine and completes pick..up circuit for signal mecha~~ 4RAG which then
displays green.

Signal 4RAG clear drops 4RRGPR, removing battery from terminal. 5 (Sheet 2), leaVing it on telP-nal 7, and opet1ing the
ST circuit momentarily. An indication code will be transmitted having steps 9, 12 and 15 lo~g and step 13 short. This
retains 3Nt<JKR, hLBKR, hRGKR energized in the machine (Sheet 7) and releases hI.GKR, lighting ~p.e right signal clear
indication light. The signal mechanism clear picks up 4RAOOPR (Sheet 1) which pole-changes the line circuit to the
approach signal 22 (Sheet 5), clearing it from yellow to green if 22T and 22AT are not occup1$d.

Train accepts signal and enters block.

1..TJ:1en the train passes signal hR, track 3T is shunted and 3TR, 3TPR and 3TKSR release in succession (Sheets 1 and 2).
3TPR down opens the signal mechanism circuit (Sheet 1), which drops 4RAOOPR and picks up 4RRGPR: 3TKSR down puts bat..
tery on terminal 2 of the line coding unit (Sheet 2) and terminal h of the extension unit, thus making steps 10 and 20
long in the indication code, opens the ST circuit initiating the indication code, places 4RHSR normal by the circuit to
the lower coil and changes the circuit for the upper coil from post 21 to post 23 so that succeeding control codes can
operate the relay to normal only. 4RHSR normal and 3TPR and IlTR down close the pick..up circuit for 4RASR (Sheet 1) "
h3RGPR up and 4RHSR normal remove battery from terminal 7 of the line coding unit (Sheet 2) making step 15 short. The
indication code l'ull have steps 9, 10, 12 and 20 long and step 15 short. In the machine this retains 3NWKR and 4LBKR
energized, picks up 3TKR and haBKR, and releases hRGKR, lighting the "OS" indication light, block indication light he­
tween signal hand 8, and signal h stop indication light, (Sheets 6 and 7). 3TKR picking up releases hRGR and step 15.
short re1es.ses 4RGSAR by interrupting its stick circuit.

"ilian the train advances into track circuit 11T, 11TR is shunted, and 11TKSR, haBPR and 4RHR release. 11TKSR dropping
opens the 5T circuit momentarily to send an indication code having step 18 long, picking up 11TKR in the machine. i':'hen
the rear end of the train clears the "OS" track circuit, 3TR and 3TPR pick up; 3TKSR also picks up providing the nos"
occupied indication code had been transmitted (if this has not occurred, HSTPR (Sheet 2) will be down since ST is down,
and the TKSR pick..up circuit is held open until this "OS" occupied code is transmitted and ST and MSTPR pick up). When
3TR picks up, energy of reverse polarity is fed on the line circuit to the approach signal to cause it to display
yellow. 3TPR up energizes 3LR,removes battery from terminal 2 of the coding unit and interrupts the 51 circuit. The
indication code is transmitted with step 10 short releasing 3TKR and extinguishing the "OSlt indication light.
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The train next enters track circuit AlIT at sigr.al 11 location (Sheet 4) and shunts AllTR. This releases the 13m
relays at both signal 11 and the spring sl'dtch locations, the latter taking energy off the line circuit to the power
s--...1.tch end of siding. When the rear end of the train clears lIT, 11TR and llTKSRpick up (the latter when MSTPR is
up) interrupting the ST circuit to send an indication code having step 18 short and releasing 11TKR in the machine.
The llTKSRcircuit enfo~ces the sending of an llTKR occupied indication to the control machine even though this track
circuit may be occupied only fo~ a short period of time.

ADDENDUM TO AAR BIG. SEC. BoBU -. Continued

.
If signal 8RA (same as 4RA) (Sheet 1) is displaying proceed, the line circuit to the approach signal will be energized
with normal polarity and signal 22 will be green. If signal 8e is displaying other than proceed, the line circuit
polarity will be reverse, and signal 22 will be yellow.

Train clears block.

When the ~ear end of the train clears the track circuit at the power switch location' (Sheet 1) and 7TR (same as 3TR)
picks up, the line ci~cuit to the approach signal is closed. Signal 22 (Sheet 5) clears and 22HDGPR picks up, ene~­
gizing the line circuit to the rea~. At signal 11 and spring switch end of siding (Sheet 4) the BPR relays pick up
which in turn energizes the line circuit to the power switch end of siding.

At the power switch location, 4RBPR and 4RHR pick ~p. 4RBPR inte~rupts the ST circuit (Sheet 2) and removes battery
from terminal 4 of the extension unit. An indication code istransm1tted to the machine with step 20 short; this
releases 4RBKR (Sheet 7), extinguishing the block indication light between signals 4 and 8 (Sheet 6).

Train entering siding over po~ switch reverse.

(Signal 4R restricting and switch .3 reve~se)

SVlitch lever 3 is placed reverse, signal lever 4 to the right and starting button 3-4sTPB pushed. 4RGR and .3-4STR
(Sheet 6) pick up, which picks up 4RGSBR over a circuit selected by switch lever 3 reverse, and4!GSR and 4RGSAR down.
This puts battery on terminals 3A and 7Aof the coding unit, making steps 11 and 15 long.

When the control code is received at the field location (Sheet 2), battery on terminals 11 and 15 reverses 3NRv.'SR and
4RHSn. 3~~WSR reverse opens the circuit of 3NWCR (Sheet 2) which drops before 4RHSR goes reverse, thus retaining 4RASR
energized. 3NRV1SR pole-changes the circuit to switch control relay, starting the switch machine operating to its

position. 3m-TCR dropping interrupts the ST circuit, and the indication code will have steps 9 and 11 short and
15 long. This releases 3NWKR and energizes 4LGKR and 4RGKR in the machine (Sheet 7), extinguishing the normal

.iSlIl.:I.lil:::n and signal stop indication lights. When the switch machine locks up reverse, 3RWCR picks up (Sheet 2), and
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ADDENDUM TO AAR SIG. SEC. 808U - Continued

4RA,SR and .3LR drop. lsRBHR picks up, 4RRGPR drops and signai 4R displays restricting. With .3ffiICR up, and 4RRGPR down,
an indication code will be transmitted to pick up .3RWKR and release 4WKR leaving hRGKR up; the reverse switch indi­
cation and signal clear right indication lights will be lighted.

w'hen the train accepts signal hR, the action is simila.r to that of a through movement described above, except that the
block indication, terminal 4 of the extension unit (Sheet 2) is not disturbed since 4RARR remains up •

.'!!ain leaving siding over spring switch.

(Signal 6R clear)

Signal lever 6 is moved to the right and starting button 6STPB pushed. 6RGR and .3-4STR pick up (Sheet 6), which picks
up 6RGSR. .3-4SR picks up and puts battery on coding unit connection AI, making step 17 long (Sheet 6). 6RHSR (Sheet
2) is reversed and 6RHR picks up (Sheet 1). An indication code is sent having steps 17 and 19 long, picking up 6LGKR
and 6RGKR in the machine (Sheet 7) and extinguishing the signal stop indic.ation light. 6RHR up closes the line cir­
cuit to the spring switch end of siding.

At the spring switch location (Sheet 4) 6RHPR picks up, 6RASR drops, signal 6R displays green, and 6RRGPR drops. '-!hen
6RASR drops, the polarity on the line circuit to the power sWitch end of siding is changed from normal to reverse.

At the pm-Ier switch end of siding (Sheet 2) hRHR drops and hRBPR drops and picks up again interrupting the ST circuit.
The indication code will have step 17 short and step 19 long which will release 6LGKR and retain 6RGKR (Sheet 7) thus
lighting the right signal clear indication light. .

'\-ilien the train accepts signal 6R, llTR (Sheet 1) and llTKSR (Sheet 2) drop, and the line circuit to the spring switch
is opened releasing 4RBPR (Sheet 1). IlTKSR dropping opens the ST circuit, places 6RHSR normal over the lower coil
circuit and transfers the upper coil circuit from terminal 21 to 2.3. The indication code transmitted will have step 18
long which picks up IlTK releasing 6RGR, 20 long which picks up haEKR lighting 4-8 block indication, and 19 short which.
releases 6RGSR by interrupting its stick circuit and releasing 6RGKR thereby lighting the signal stop indication light
over lever 6. When the line circuit to the spring switch is opened by IlTR dropping, 6RHR (Sheet 1) and 6RHPR (Sheet
4) drop, signal 6R goes to stop, and 6RRGPR picks up. 6P.ASTER is energized and after the heating time, 6RASR picks upo

~~en the rear end of the train clears lIT, llTR (Sheet 1) and IlTKSR (Sheet 2) pick up, the latter When MSTFR is up.
llTKSR picking up transmits an indication code to the machine to release IlTKR. The action at other locations as the
train proceeds is described above.
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Train movement between sidings requiring traffic reversal.

(Signal BLA (same as 4LA) clear)

Signal lever 8 is moved to the left with switch lever 7 normal and starting button 7-BsTPB pushed. 8lGR (Sheet 7) and
7-BSTR and 3-4sTR (Sheet 6) are picked up, 4-8FR is energized reverse over a circuit which checks the block unoccupied
and opposing signals at stop and not in time. 8roSR picks up after 7-8sTR (Sheet 7) and sends the control code to a
neli entrance end of the block, formerly an exit end. This code will have step 12 short (since 4-8FR is now reverse)
and 13 long. At the field location, 8LFSR is placed normal and 8LHSR reverse (Sheet 2). 8LFSR .normal disconnects the
feed to the line circuit (Sheet l)~ Signa122 (Sheet,) goes to stop, 22HDGPR drops and opens the line circuit to the
rear. At signal 11 and the spring switch locations (Sheet 4) the BPR relays drop, opening the line circuit to the
power switch location (Sheet 1) and 4RHR and 4R.BPR drop. 4RBPR down puts battery on terminal 4 of the extension unit
and sends an indication code to pick up 4R.BKR (Sheet 7).

The control code to the new exit end of the block will have step 14 long since 4-8FR reverse puts battery on terrni1'l.al
6A (Sheet 2). This code received at the field location reverses hRFSR (Sheet 2). This connects energy to the line
circuit to the spring s'tdtch location and picks up relayHPR which in tum applies energy to the line circuit tosig..
nal 11 location.

Signal 11 clears, .and llHDGPR picks up, applying energy to the line circuit in the rear. At signal 22 (Sheet ,), BPR
picks up and connects battery to the line circuit feeding toward the power switch location (Sheet 1) where 8LHR picks
up. 8LHR picking up initiates an indication code with the block clear indication, step 12 short; also when 8LHR picks
up, it energizes 8RLHPR which pemdts signal 8LA to clear. SucceediIig action is similar to that described above.

Electric switch lock operation.

The electric switch lock circuits are shown on Sheets 3 and,. Train on main line stopping within approximately 1,0
feet of the ~litch shunts the AFO circuit and WLRR and NWLPR release. When the door of the lock is opened the lock
magnet is energized; the switch may then be unlocked and operated. .

When a. movement is to be made to the main line, the control machine operator positions the switch lock control lever,
4-8WL, to the left or right depending on the direction that the train will take after leaVing the lock location~ In
this case, assume the train movement will be to the left after lea.ving the lock location and that traffic was last
established to the right. Pushing 4-8wLpush-tum lever picks up 3-4sTR and7-8STR (Sheet 6) to send control codes to
each end of the block~ 4-&f~ to the left picks up 4-8WLPR over a circuit that checks that no opposing signal is being

(Sheet , of 7)
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cleared or is in time, and that the block is unoccupied. The control codes to each end of the block will have long
traffic steps, step 14 station 3-4 (Sheet 6) and step 12sta:tion 7-8 (Sheet 7). This leaves the right-hand end. of the
block as a feed point with 8LFSR reverse and converts the left-hand end of the block from a receiving to a feed point
by reversing 4RFSR. v..1hen the door of the switch lock is apened, NWLPR drops and connects EBPR and }lBPR to the line
circuit. v..1hen energy is received from both directions, the relays (EBPR and 1~PR) pick up and energ1~e the lock mag­
net. The switch may then be unlocked and operated.

t'\lhen the train has entered the WAin line the switch is placed normal, locked and the door closed. The operator may
place the push-tum lever in its center position, which picks up 3-4sTR and 7..8STR and releases 4-8T;lLPR (Sheet 6). The
code to station 3-4 'Nill continue to have step 14 long since 4-8FR re!lla.ins reverse, and this maintains a line circuit
feed from left to right. The code to station 7-8 will have step 12 short, and the line circuit feed from right to left
't-11.l1 be cut off.

Had the train direction been to.the right after leaving the electric lock location, the operation would be the sarr.e
except that no traffic reversal would have been necessary and 4-8FR would have remained normal, and after putting the
u-&4L lever normal, the line circuit feed would have again been left to right in the block.

v!hen the switch lock is located in track circuit lIT (Sheet 3), the EBPR relay fed from the direction of the spring
switch is biased so that it will pick up only when the leave· siding signal is at stop and the locking released. Other­
wise the circuit operation is the same as.described aboveo

Replacin& s~Ji!!a~.~.I?~wer sw:f:ich to sto.~ before having been acct~.pted by tra.!:!.

(Signal 4R clear)

Signal lever 4 is returned to its center position and starting button 3-4STPB pushed. 4RGR drops and 3-4sTR picks up
(Sheet 6). The control code is transmitted with step 1$ short since 4RGR is down (Sheet 6). At the field lOCation
(Sheet 2) hRHSR is positioned normal, opening the signal control circuit (Sheet 1), signal hR going to stop, drops
4p.}.DGPR and picks up 4RRGPR. URHSR normal and lumGm up picks up hRLASPR. to start the operation of time element relay'
4TER. The indication code returned to the office will have steps 13 and 1$ long since 4RLAsm is up. In the machine,
this picks up 4IGKR and rete.ins URGKR (Sheet 7) and hRGSAR (Sheet 6). 4LGKR and URGKR up, extinguish the signal clear
indication light. At the 8:x:piration of the time interval, 4RASR (Sheet 1) picks up, dropping URUSPR, and picking up
3I.R. URLASPR interrupts the ST circuit to send an indication code having steps 13 and IS short which releases 4IGKR,
URGKR and 4RGSAR in the machine, lighting the signal stop indication light.

(Sheet 6 of 7)
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Replacing signal at spring switch to stop before having been accepted by trft~.

(Signal 6R clear)

Signal lever 6 is placed normal and starting button 6STPB pushed. 6RGR drops and 3-4sTR picks up (Sheet 6). The con­
trol code will have step 17 short since 6RGR down takes battery off connection Al (Sheet 6). At the field location
(Sheet 2), 6R:ISR is positioned normal, dropping 6RHR (Sheet 1) thereby opening the line circuit to relay 6RHPR at the
spring switch location. An indication code is transmitted with steps 17 and 19 long, picking up 6LGKR and retaining
6RGKR (Sheet 7), extinguishing the signal clear indication light. Signal 6R goes to stop, 6RRGPR picks up and ener­
gizes thermal time element relay 6RASTER. Reverse polarity continues to be fed to the line circuit to the power siodtch
end. At the end of the time interval, 6Rli.SR picks up, which changes the polarity of the feed to the line circuit from
reverse to normal. At the power switch location, hRBPR drops and picks up again, and hRHR picks up (Sheet 1), initi­
ating an indication code having steps 17 and 19 short. In the machine this releases 6LGKR and 6RGKR and lights the
signal stop indication light.

General.

The series resistors in the line circuits shown on Sheet 1 are necessary in order to limit the current in the line when
the battery at the home signal location becOmes momentarily-connected in series with the battery at the distant signal
location when traffic is· being reversed.

With reference to Note 1 on Sheet 1, this system requires the automatic return of indications. This means that when­
ever a control code is transmitted means must be provided to get an innnediate response of indications. This is neces­
sary in order to maintain the locking in the machine circuits and also to display indications on the machine to inform
the operator that such locking exists.

For example, when transmitting a control code to clear a signal, a GSR relay in the machine (Sheet 6) is picked up and
held up by its stick circuit over the indication delivery relay D. A SUbsequent indication code, which will contain
either "signal stored" or "signal clear" information, will maintain the GSR relay energized when the D relay picks up
because energy is supplied to the coding unit terminal connected to the front contact of the D relay. In the event
the signal has not yet cleared or for some reason cannot clear the "signal stored" indication would be received. The
indication for this condition is displayed by darkening all indication lights over the signal lever and this in con­
junction with the lever itself being either in the left or right position is ~nterpreted by the operator that the sig­
nal character has arrived at the field and that locking exists in the machine. It is also a reminder that in order to
remove this condition (in the event the signal does not or cannot clear) the operator must place the lever normal and
send a stop signal character.

(Sheet 7 of 7)
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ADDENDUM TO MR SIO. SlC. eoe2A - Cur:tlrN'cl

The train r.e"t entert'l track circuit AllT at 81"'081 11 location (Sheet 4) and sh:"'"'lts It.
reb)'! at both sisnalll and the Il'rinc s,dtch locations, the latt.er takine enuQ' of
~1.tch end of lIJidir.C. \:hen the "ar end of the t.rain clears 11T, llTR and llTI<&fl pic
up) interruptins theST circuit to send an indication code h....lr.g .t.ep le IJhort and r
The 11'CkSR circuit enforce. the ".ndine of an llTKR occupied indication to the contro
circuit may be occupied onl, tor a .hortperiod of time.

If .ir,nal eRA (same as URA) (Sheet 1) is displayin, proceed. the line circuit to the &
with normal polarity and sif.'tnal 2~ will be green. If l10salBR is dlsplayin~ other it
polarit)' will be revene, andl1gna1 22 will be yellow. .

Train clear. block.-
When the rear end of the train clears the track cireu~t at the ~ower switch location (
picks up, the line circuit to ttae approach signal is closed. Sienal 22 (Sheet S) clu
f:hing the line :ircuit to the rear. At sir;nal U and Iprin~ &v1teh end ot sidine(Sh.
which in tum energizes the line c1r'cuit to the power witch end at sieling.

At the pcnler s\o:1.tch location, ~8FR and 4R'HR pic.k up. 4RBfR interrupts the ST circuit
trom terminal 4 at the utendon unit. An indication code is transmitted to tht rr.achir
release. 4.P.8JCR(Sheet 1), extifllt\1l1hlnr. the block indlcationl1ght between sigNils L 11.

Train entering .i~ins oyer power twitch reyer•••

(Signal LJ. restricting and nitch .3 J'e'Yerae)

S·,'itch lner .3 is placed reveree, signal lever L to t.he right and st.arti"p, buttor .3 ..LS'I
(St,eet 6) pick up, which picks up bnr.SBR over a circuit selected by awl tch h'Yer J reve
This puts battery on teJ'Jll1J?ls 3A and 7A at the coding unit, makinp, steps 11 and l~ 10nl

~'~en t.he control code is received at the tield location (Sheet. 2), bat.teT)' on te~ir.Als
IJ{ijSR. .31·!m '5.1l reverse opens t.he circuit at .3t.'·;CR (Sheet 2) which drops berere h,.1:'.)!: fi. ;::Ol

ener hed. .3NR\:SR pob-changes t.he elre;uit to switch contro1rela)',st.arUflr. t.he s~:i td
everse podUon. )tA/CR dropping int.errupts the sr circuit, and t.he 'lndicl'lUon code wiJ

1) and 15 long. This relea... ).I\o.~ and energhes 4LOKR and L.P.GKP. in the machine (Shee1
IVitch and sienal stop indication light.. When the switch ..chine locksur reverse. 3r~.

l.\~fI~P. ·,~.".od« ,h.. ".Ie.~\' "9"l caw. l.j~I1~(" ~f8t~ ·"n.
l'\''''''''~\ "'11-;'.. ,"'1£ b.{.,~ '!NW'::" ..... h~ ,'fs
~ .. t i, rD~"'"c.t' , (Sheet .3 of 7)
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lDlD'IJUM to AAJl sm. SEC. 8082l • CQDt.inIaad

cI~f$ tJ e vl'tal
I'e 10) w hi, k

. with IVitch lever 1 noJ"llla1 and starting button 1-SSTPB pushed. .ma(Sheet.1) and
-ked up, h-8m is enel"l'bed re'Yen.oyer a circuit vh1ch checut.btbloekunoecupied
t in tir.le. 8U'.sR picks up atter 1-8STR (Sheet 1) and senda thecontl"OlCode<toa
erly an ent end. This code rill .haye step 12 short (s1nceh·eral.n.r••ers~)
, 8USR is placed noJWal and PI..HSR reyerse (Sheet 2) .8tr.,Rnormalaucormectst.he

Signal 22 (Sheet~) goes to stop, 22HOOPR drops and opens the l:tnecirc\l:ttt.othe
switch locations (Sheet h) the BPI relays drop, opening the line c:tl"cuH.t.othe

URHR and hRBPR drop. hRBFR down puts battery on terminal h or th••xtensfoJ;<unit
< up hRBKR (Sheet 1).

1 of t.heblock v111 have step 1h long linee h-eFR reverse put. battaryon termi~d

~ the field lacat:ton reverses hRFSR (Sheet 2). 'nUs comecta a....rl1 to tbel1.r:e
m and picks up relay HHl which in tum applies enerl)' to the line circuit to.i~-

drlng tnttlc ,,"enal.

up. applyinR energy to the line circuit in the rear. At signal 22 (Sha.t S) .BFR
! line circuit reeding toward the power .\7itch location (Sheet 1) where8lPJl picks
Kiieation code with the block clear indication, step 12 short; allo when ~lHR picks
.5 signal BLA to clear. Succeeding acticn is s~lar to that de.cribed abOve.

~ shown on Sheets) and S. Train on ..in line stnpping within approximately 150
,rcui t and l~ and l&lLf'R relea... When the docr of the lock ia opened the lock
then be unlocked anet operated.

, main line, the control Mchine operatorposit:tont' the switch lock cClntl"ol !eve:-,
Ig on the direction t.hat the train will tak~ a!ter leaving the lock location. In
vUl be to the lett .tter leaVing tbe lock location an.:l that traffic \-!IS last

-P-wL push-turn lever picks ap )-hSTR and 1-6STRCSheet 6) to .e~ control c~je~ t~
left picks up h-8'tiLPR over. circu:tt t~t checks that no opro.in, lipal 1.: bp: n~

(SheetS ot '1)
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cl..al"ed or 11 1ft ti and that the block unoccupied. Tbe control codes to ea,
traffic stepa, ste~i£ iltation Job (SlIoet 6) oJId .tap 12 ltation 7-11 (Sheilt 7). '
block as a feed po t "ith 8LFSR reverae and converts the lett-haDd eDd of the b:L
by reversing W1FS.. "''hen the door ot the IV1tch lock 18 openecl, NWlJIR clrops and
circuit. lr.'hcn enerD' ia received trca both d1rectionl, the nlql tefft and "I9Fft:
net. '!'he IV1tch ..,. then be unlocked and operatect.

When the train has entered the _in line the .witch 11 placed no,.,]" locked and .
place the push-tum lever in ita center position, vh.1ch pickl up )-I£STR and 7...e~Tl
code to Ftltion )-h ,,111 continue to have step lh longlince h-6::? reM!nS revenu
reed troM 1ert to right. The cod. to atation 7-8 wil1hav••tep 12 Ihort, and the
nIl be cut ott.

Had the train direction btl.n to the right atter leav11'1i the el.eetric lock 10eatior
e:xcect that no trarfie reveJ'll.aI would haYebeen nee....rl lIndh·8rR vouldhave Tet'

u-ewt leyer normal, the line circuit teed would have apin been lett to right in t

"~en the svitc" leek is locat.ed 1n track circuit UT (Sheet ). the EBPR relay ted
switch is biased 110 that it "Ul pick up only wh.n the leave aiding signal is at s
wise the circuit op£ratlan is the same as described above.

Repl.cin! 8ignal .t f?O!!r IN:ltch to stop betore havi", been accepted by train.

(Si~l LR clear)

Sipl lever hi. r.tumed t.o ita cent.r polition and ltartinl button 3-llSTPB push4
(5he.t 6). The control code II traNiNtted vithltep 15 .hOrt .inceLROR 11 down t
(Sheet 2) 4P.HSRis positioNJ nomal, opening thelignal centrol circuit (Sheet 1)1
L?).OOPR and J)ickl up hMoFft. lUlHSR nonul and hMOFR up pick. \&1' hJU.ASPR to start.
!ITER. The indication code retumed to the ottlce vill haye.teps 1) and 1$ long si
this picks up hlDr:R and ret"tn::4R01CR (Sheet 7) anct4RCSIJl (Sheet 6). LLUKh ar.d LF
indication l1ftht. At the ""'Pintion of the tiN interval. bRAS (Sheet l)plcks UJ:
:lIR. lUlLASft: tnternapta the 51 circuit to lIend an 1ncl1cation code haring steps 1.3
hRaXR and 4RQSAR in the Nchine. l1ghtinl the lip1 at.op 1ndicat.S.on liGht.

CSMet 6 ot 7)



80253.35ADDENDUM TO AAR 8IG. SEC. 8083A

CIRCUrrS FOR INTER.-CONNECTION OF RAIU1AY-HIG:fMAY GRADE CROSSING AND HIGlfwAY TRAFFIC CONTROL SIGNALS.

1. Traffic lights operate in normal sequence, Green to Yellow to Red, until train enters approach circuit. Controller
contacts are shown in position for signals 2 and 4 to display Green and signals 1" 3 and 5 to display Red.

2. A train entering an approach circuit drops relay XR which in turn drops relays UR and 2-3-4XRo The Red light on
signal 1 is lJ'.aintained through controller contact 1" back contact of 1XR and front contact of lXPR~ The Green
lights in signals 2 and 4 are e~-tinguished by the opening of front contact in 2-3-4Y.R. Timing relays 15TER and
l8rill are picked up through a back COl'ltaCt of 2..3-4XR and their front contacts remain closed for the tiTUe settir.:g
of each relay. Yellmi" lights in signals 2 and 4 are lighted through controller contact 6, back contact of
2-3-4XR, front contact of 2-4XPR and front contact of 2-3-4n'sR.

3. Three seconds after the train enters the approach circuit relay xm drops, starts operation of flashing ligh-l;,
signals and drops relayslXPR, 2-4XPR, 3XPR and 2-3=!lXPSR. Red light on signal 1 goes out and its green light
is lighted through controller contact 1, back contact of UR" back contact of lXPR and front conta(lt of 15TE..'t.
Yello't-T lights in signals 2 and 4 are extinguished when relay 2-4XPR opens its front contact. Sign:a.ls 3 and 5
continue to display Red.

40 The Green light in signal 1 is displayed for a predetermined period of time as indicated in Note 5 on the dra1'1ing"
after which relay 15TER drops and completes a circuit through controller contact 1" back contacts of relays lJ:R,
lXPR, l5TER and front contact of relay 18TEPR to light the Yellow light. The Yellmi' light is mainta:L."1ed for a
period of 3 seconds at which time relay 18TEPR drops to complete a circuit through controller contact 1 and back
contacts of relays 1XR, um, 15TER and 18TEPR to light the Red light in signal 1. At the same time a circuit is
established through controller contact 6 and back contacts of relays 2-3-4XR, 2-4XPR and 18TEPR to light the
dil'ectional arrO'V1S in traffic signals 2 and 4.

5. As the traffic controller continues to operate thr~>ugh its normal cycle" signals 2" 3 and 4 will display direction...
al arrow lights and Red during the same period they normally Shelf Green. No Yellow lights 1':1.11 be displayed
during this period. Signals 1 and 5 will display Red throughout this period.

6. In event signal 1 ¥Tas Green at the time a train entered the approach circuit" it will continue Green through
controller contact 3, back contact of 1XR and front contact of l5TER. At the end of a l5-second period" if
controller contact 3 is still closed" signal l,will display YelloW through controller contact 3, back contact of
UR" back contact of 15TER and front contact of 18TEPR. At the end of 3 additional seconds relay18TEPR will
drop and signal 1 will change from Yellow to Red. If signal 1 was Yell01'1" or changed from Green to Yellow
shortly after a train entered the approach circuit" it will continue YelloW' through controller contact 2, back
contact of UR and front contact of lXPR II When relay lXPR drops, the signal will change to Green as described in
paragraph 5. If signal 1 was Red, or changed from Yellow to Red short~ after the train entered the approach

(Sheet 1 of 2)



ADDENDUM TO AAR SIG. SEC. 8083A - Continued 80253.36

circuit, it 'Will continue Red through controller contact 1, back contact of lXR and front contact of relay lX.?R.
When relay lXPR drops, the signal Will change to Green as described in paragraph 5.

7. If signals 3 and 5 are Green at the time a. train enters the approach circuit, they will change to 1ellov1 through
controller contact 9, back contact of 2-3-4XR and front contacts of .3XPR and 2-3-4XPSR. After 3 seconds, relay
3XPR drops, completing circuit through its back contact to display Red in signals 3 and 5. If signals .3 and 5
were Yellow at the time train enters the approach circuit, they 'will continue to display Yello1-1, through
controller contact 8 and ~ront contact of .3XPR, fora period of 3 seconds when 3xPR drops to display Red on
these signals.

8. Relay 2-3-4XPSR is used to prevent a flash to Green in signals 2, 3, 4 or 5 in event a train entered the approach
section While one of these signals is display::ing Yellow'. This is accomplished by sticking this relay up throug..l-:l
3XPR and contacts 10 or 11 of the traffic signal controller. v-1ben this relay drops, it completes a circuit
through controller contact 6 or 9, back contact 2-3~, front contact 2~~ or .3XPR fu~d back contact 2-3-4XPSR
to hold the Red lights and cut off the Yellow control.

(Sheet 2 of 2)
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NOTES:

NOTE 1. HIGHWAY GRADE CROSSING SIGNALS BEGlN TO OPERIn'E THREE SECONOS AFTER
TRAIN ENTEAS APPROACH CIRCUIT AND CONTINUE TO OPERATE UNTIL TRAIN
CLEARS THE CROSSING.

NOTE 2. TRAFFIC SIGNAL CONTROLLER CAN BE SYNCHRONOUS OR OTHER TYPE.
CONTACTS ARE SHOWN IN POSITION TO DISPLAY GREEN FOR MAIN STREET
AND REO FOR CROSS STREET.

NOTE 3. 15TER ANO laTER ARE NORMALLY DE-ENERGIZED SYNCHRONOUS TIME RELAYS
ADJUSTABLE 0 TO 35 SECONDS. WHEN ENERGIZED, IT CLOSES
FRONT CONTACT FOR THE TIME SET THEN DPENS FRONT CONTACT AND
CLOSES BACK CONTACT. WHEN THE RELAY IS AGAIN DE-ENERGIZED IT RESETS
FDR NEXT OPERATION.

NOTE 4. OTHER AC RELAYS SHOWN ARE ORDINARY QUICK ACTING, USUALLY HAVING­
3 FB CONTACTS OF NOT LESS THAN 5 AMP. CAPACITY AND COILS CONSUMIN&
NOT MOllE THAN 5 WATTS AT 115 VOLTS.

NOTE 5. DURATION OF GREEN CLEARING PERIOD ON TRAFFIC LIGHT 1 NEEDS TO BE
VARIED ACCORDING TO THE DISTANCE BETWEEN SIGNAL"A" AND TRAFFIC
LIGHT 1. SEE REPORT OF COMMITTEE a ON THIS SUBJECT IN THE 1955
AND SUBSEQUENT ADVANCE NOTICES.

NOTE 6. SHOULD IT BE DESIRABLE TO ARRANGE SIGNAL 5 ALWAYS TO GO TO REO
BEFORE SIGNAL I, THIS CAN 8E DONE av REARRANGING THE CONTROl.
OF CONTACTS I, 2 AND 3 OF THE TRAFFIC SIGNAL CONTROLLER. THIS
WILL KEEP TRAFFIC CLEAR OF THE RAILROAD TRACKS WHEN TRAFFIC
IS LINED CLEAR FOR SIGNALS 2 AND 4.

TO CROSSING SIGNAL
CIRCUITS

__GREEN ARROWS

-GREEN

---YEu.oW

_REO

tRAFFIC LIGHTS
1,2,3,48.5

BXIIO

NXl10

NXIlO

RE

TRAFFIC
SIGNAL

CONTROLLER
BXIlO IllSlIW.lI ~t-l-_l!.!!Rs.E------oJ.

1
2

CIRCUITS FOR INTER-CONNECTION OF RAILWAY- HIGHWAY
GRADE CROSSING AND HIGHWAY TRAFFIC CONTROL SIGNALS
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CONTROL CIRCUITS FOR AUTO}1ATIC HIGIDiAY GRADE CROSSING SIGNALS ILLUSTRATING Tn£ CUT-QUTS, RECEDmG CUT-OUT AND
J.ffiETmG TRAINS CIRCUITS.

The circuits on this plan illustrate various me~lnS of effecting cut-outs for highi\l3.Y crossing protection for s'Yn.tch­
ing moves" meeting trains, and for trains entering or leaving the passing siding.

Tilne element check repeater stick rele.ys are used throughout to protect 2.gainst an incomplete timing cycle.

A typical time cut-out would occur ~l1en an eastt~d train enters track circuit 1. lTa de-energized opens, t~e AXEE
circuit and operates the highway crossing protection at crossing rtA." At the same tiIne energy is applied to the
lTECPSR relay through the check contact of the timing relay and front contact of the 2TR relayo The timing relay
ITER is then energized and arter a predetermined time the tirr-illlg stick relay lTESR will pick up and a by-pa.ss of
the ITR break in the AXEE circuit is closedo This 'Will cut out the crossing signals at crossing llAou The crossing
signals are restarted ~1len the train enters track circuit 2, approaching the crossing. IT the train enters track 2
before ITER time interval has elapsed and then reverses direction and moves at-Jay from the crossing, the ITESR. is
picked up direct Elnd when 2TR becomes unoccupied the crossing signals are cut out immediately. The pick-up of the
lTESR relay through switch 1 reversed is one method of effecting a receding cut-out for a train leaving the passing
siding.

Another receding cut-out circuit is illustrated at the east end of the passing siding. A slo1'I release repeater relay,
6-7TPR" is used to provide a directional selection for energizing the 6-7TESR relay vlhen a tl"ain is eastbound and
enters track circuit 6. This circuit is best suited for a spring switch location because a train leaVing the siding
'Will de-energize the track circuit before the switch points are reversed.

Theme'eting train or nonlock-out circuit is illustrated at crossing ItB.1I By limiting the controls of the directional
stick relays, Bk"JZSR and BEXRS, to short track circuits adjacent to the crossing, a restart is prOVided for a train
approaching the crossing after the meet with another train has been made.

The optional type of directional stick circuit is illustrated for the siding. Circuits a.re provided to permit a
train in the siding at crossing "AU to cut the crossing. IT a cut is made at the crossing, neither miKSR or SEXSR
relays will be energized :toThen the 2ST track cireuit is unoocupied and the track circuits on both sides of the
eros sing are oc cupied. After a predetermined time delay, the hig}may crossing protection is cut out until the
island track circuit, 2ST,'becones occupied.
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Exhibit D-28 Drawing 8084A

NOTE: Only portion of
circuit shown
where changes made.

Control Circuits for Automatic Highway
Grade crossing Signals Illu13trating
Time Cut-Outs, Receding Cut-Out13 and
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ADDENDUM TO AAR SIG. SEC. 808SA 80253.38

CIRcurrs FOR AUTQl.fATIC INTERI.IJCKlliG USING AUTOMATICALIX TIMED ROUTE SEIECTION vlITH RECIEARn~G CIRCUITS.

General.
These circuits are so arranged that the first train entering an approach section will received a proceed home signa1 9

The circuit arrangement shown on Sheets 1 and 2 provide that successive trains on the same road will not retain the
route vlhen approach section is occupied on conflicting road.

Circuits provide that a home signal, displaying a proceed aspect for train mOVet1ent, 1-1i11 retain the proceed aspect
for a predetennined tiIae interval provided the train movement has not advanced to the reclearing track section~

Should the train movement occupy the reclearing track section" and not occupy the interlocking track circuit, the
home signal will retain a proceed aspect after completion of tiu£ cycle until approach section is occupied on
cOI1J."1.icting road, or opposing approach section is occupied on the same road o Such an opposing or conflicting move...
ment will cause the home signal to restore to stop, with the exception as indicated by Note 3 on Sheet 1.

After the expiration! of the time locking interval, the home signal governing movement over the conflicting route
will display a proceed aspect for a predetermined time interval. as outlined above o

Reclearing track circuits are }X'iInarily used as a means of automatically reestablislrl.nga proceed signal folloWing
completion of approach occupancy time, and preferably should be limited to a length of 200 feet o

Sheet 3sho't-1S an alternate arrangement, providing supervisory control of signals 2 and 4. Reclearing track sections
are not used o Action on the part of the control operator is required when it is desired to reclear home signal
following completion of approach timing cycle.

Sheet 4 is another alternate arrangement" using recleaTing track circuits, and provides supervisory control of
signals 2 and 40 Approach clearing of home signals is accomplished in same manner as in Sheet 1, provided control
is received from control operator 0

De~cription of ·c:.ireuit o;eeration~

I. Train approaching signal~ pole changes approach relay 4AR, releasing relay 4APR which allows relay lJRCR (route
check circuits) to become energized.

2. Relay 4RCR energized closes circuit to relay 2...l.JRR (route control circuits).

3. Relays 4RCR and 2-lJRR energized releases relay 4Asg (time ~cking circuits), thus locking out conflicting route
by opening circuit to relay 3-5RR (Sheet 2) and closing circuit to energize signal control relay 4m" permitting
a proceedasp3ct to be displayed on signal 4.

(Sheet 1 of 3)
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4. With the release of relays hAm and MOO, route selection timing is accomplished as fOUOltlS:

5. Relay 2-4ATECPOO is energized" closing circuit to relay 2-4ATER. After occupancy of track cirCUit 024T" or 24T,
fora predetermined time interval relay 2-4ATER will be energized" closing circuit to relay 2-4ATEPR (approach
timing circuits).

6. Should operation 5 be completed before track circuit A24T is occupied, relay 4APsR will be energized. This ldll
allO't-v relay 4TSFR to be energized through front contact of 4AFSR and front contact, or polar contact of relay
bAR (approach stick circuits).

7. Relay hAPSR energized releases route check relay 4ROR, \ihich in turn releases signal control relay 4m, which
restores signal 4 to stop.

8. Relay 4DR, de-energized, closes circuit to rela.y 2-USPR" in turn energizing time relay 2-4TER. Pick-up of time
relay 2-4TER closes circuit to relay ltASR (time locIr.ing circuits).

9. Relay 4TSPR energized (step 6) closes circuit to relay 4APR" thus restoring the interlocking to normal operation
with the exception that the control of relay hAm includes only track circuit A24,T.

10. Should train have proceeded to and occupied track circuitA24T before time interval (step 6) is completed, the
operation described in steps 7J 8 and 9 would not have taken place in the manner described due to relay A24TR
holding relay 4APSR control circuit open" thus preventing relay hApSR from picking up after approaCh time relay
2-4ATER had completed the time cycle.

110 Under this condition relay hAPSR would be energized only' when a train on the crossline road entered an approach
circuit and energized either the 3 or 5RCR relay (Sheet 2) or a train on the Same road had occupied the 2AR
circuit, thus de-energizing relay 2APR. Relay 4APSR picking up will cause operations described in steps 7, 8
and 9 to take place; however, the pick-up of relay hAm will be prevented due to the occupancy of track circuit
A24T.

12. Relay 4APSR will be retained in the energized position through a contact in either of relays 3RCR" 5RCR or 2APR
until relay 3-5RR on the crossline road is energized, or until relay 2DR, controlling the clear aspect on signal 2
is energized. Relay hAPSR is released under this condition so that a clear aspect will again be displayed on
signal 4 after the conflicting movement has been completed, or bad the opportunity to do So. (Alternate circuit
arrangenent for relay 4APSR is provided when it is desired to retain a proceed signal for train occupying the re­
clearing track section A24T. Note 3, Sheet 1.)

13. Trs.in passing signal 4 releases relay 4TR, which releases relay 2..4TPSR and 4DR, and also energizes relay 2-4RSR.
The purpose of route stick relay 2-4RSR is to enforce a two-track pick-up of the ASR relays to release the route
locking0

(Sheet 2 of 3)



80253.40ADDENDUl1. TO AARSIG• SEC. 8089. - Continued.
Relay 2-4TPSR de-energi~ed closes cireu1t to relay hAPSR ana opens circuit controlling relays 2-4RR and also
3-5RR, also the holding circuit of relay 2-4RSRiscompleted. Relay 4AFSR picking up allows relay 4TSPR to
become energized as instep 6. .

1$. Relay 2-4TPSR down and relay 4APSR up, closes circuit to relay 4SR. Front contact of relay 4sR in circuit of
relay 2RCR prevents signal 2 from clearing beh:Lndt.rain.

16. Train proceeding from 4T to 2T closes circuit to energize relay hASR. When movement occupies track circuit.
A22T,~ircuit controlling relay 2TSPR is closed through back contact of A22TR and front contact of relays 2AR
and 4SR. Relay am is now released; however, signal 2 will not clear, as explained in step 15.

17 e Relay 2TSPR up cancels that portion of control circuit for relay 2A:ER with the exception of contact in A22TR,
thus relay 2AFR will pick up when train proceeds beyond track A22T. This allows relay 4SR to release and
signal 2 will clear should train again occupy track A22T.

18. Bad the train moved tr.iI'ough the interlocking beyond the A22T, after leaving a portion of train standing on the
24T and/or 024T, relays 4TSPR and 2TSPR will be energized. Under this condition the approach clearing circuits
will be reduced to the A22T in the approach to signal 2 am the A24T in the approach to signal 4, in so far as
operation of the automatic interlocking is concerned.

19. This condition will be obtained due to rear portion of train retaining energy on relay 4TSPR and a holding
circuit through front contacts of relays 4TSPR, 2.J.~TPSR and 2TSPR holding energy on relay 2TSPR. This to
allow head em of train to perform. switching moves from and to the 2AR circuit without the releasing of relay
2TSPR.

20. Relays 2APPR and !.JAPPR (approach circuits) are for the purpose of reestablishing the approach time to the full pre­
determined time cycle when train passes the approach signal indicating proceed. Energy is applied to relay
2-4ATECPSR by the approach clearing of signal 4 (approach tixning circuits). As train passes signal 24, relay
4AR is released (approach circuits). Slow release of relay 4APFR allows relay 2-4ATECPSR to release and pick
again, thus allowing timing relay 2-4ATER to reset and reestablish the approach time to the full time cycle.

21. Push button 2-4 is used for emergency operation through the automatic interlocking. Operation of the push button
removes energy from the holding circuit of relay 2-4 PBSR, allowing relay to release. With relay 2-4PBSR de­
energized, energy cannot be applied to re1ay 3-5RR should approaCh circuit on crossline railroad be occupied
prior to train passing signal 4, displaying a stop aspeot.

(Sheet 3 of 3)



I
I
INotE 3

I
I
I

-l

DETECTOR STICK CIRCUIT
...-_.....2....·4 TP;:S""R ....

I

I~"'+-:e

EN

APPROACH TIMING CIRCUITS

Jl)3-Sf\R ....- --J

SHs.2&.3

ZAP:~srrAS~ -=.;

'--'A2'ITRI"~ ""~LR_2~'4_A_~_ER-=.=T=E=-__•_. B-+__....J Z~f-Epgr~---..;j
I
I
L_

2TR-"'_E-;
2-4RSR JSEUIOTEl--.......r-

CIRCUITS FOR AUTOMATIC INTERLOCKINGL-I:;.4RR AT XING.

USING AUTOMATICALLY TIMED ROUTE SELECTION WITH RECLEARING CIRCUITS

~TECPSR MATER N

~~TEPR
NOTE. I. WHEN LENGTH OF CROSSING DEAD SECTION IS$UCH THAT TRAP CIRCUIT ;ROTECTrON U N

<>;

IS RE~UIRED,OMIT HEAVY l.INE CIRCUITS AND ADO DOTTE.D LINE CIRCUITS.

NOtE Z. WHERE :lUPERVISORY CONTROL OF SIGNAl.S ~ 8(.4 IS DESIRED, CIRCUITS SHOWN ON SHEETS
3 OR 4 WILL APPLY.

NOTE 3. WHEN IT IS DESIRED THAT A PROCEED SIGNAL WILL BE RETAINED AFTER HAVING BEEN
CLEARED FOR TRAIN OCCUPYING THE REeLEARING TRACK SECTION, OMIT HEAVV LINE
CIRCUITS AND ADO DOTTED LINE CIRCUITS.

F3.0UTE CHECK CIRCUITS
BB . B B
;l4APSR~ ZAPSR r;::

I SIGNAL CONTROL CIRCUITSn Lr._ ............................_'2·41'11'1 4ASR N N 2ASR 2-4RR

L..-r !,...-JI----u~ ~~

25TR R

~'
N

0a'4T

025T

'Z·4ASPR
B N

~ER

L

ROUTE STICK CIReUIT
~ ~~SR N

L.t . U~t'4RSR
~

4TR 4ASR • a·4TPSR
-.:.r-l -:: .-----...-
I - U L-..!a

AAR
SIG.SEC.

I---------------------------------------------------------------r--::::SE:O:::::P-r=-.1:7.95::::-18 808SA



$He:£Ta

I

"

SEE NOTe; 3
SHEET 1

I
I
I
J

3-SATEr:-P..:;:R. 4

'-...: I
I
I
I
l

.~_.'-.__•__3_S_R 5A_P_'~ ••

ST

41'

SEE SHEETS-~~""""
NO.1 &.NO.3

R 6

A24T

A T

8 B

e e

I

r~

41

25T

!44W--B__~
3~;:'S:,:,R -_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_"':_-

SUCK CIRCUITS

ROUTE STICK CIRCUIT

~~~.~
• :TR. ··~~¥6:L..---_-I-J

:!L..J

R R

R~2S

r-r~;:::E:P""R_-

1-................ 1
I
I
I

J

O~T

ot T

PEN MAGNETS
3'5TPSB mJLJ--' N

e 2M B m N

JLJ~ m N
5APR m.1L...J--1 N

&~ m N

B ~ m N

~ m N
e 40R----..-.., m N

~ m N

~ [TO) N

~SPR on N

..!L--l-Z'4ASPR rm N~

a

63.~A_P_S ---..,

I
I

SEE NOTE 3'1
SHEETl

I
I
1l __~
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NOTE:
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ADDENDUM TO AAR SIG• SEC. 8086A

FOR AUTOMATIC CONTROL OF SIGNALS AND S't,r:[TCHES FOR SINGLE TRACK OPERATION BETHEEN ADJACENT ENDS OF DOUBLE TRACKo

system is based on the use of po¥rer-operated svntches with the usual complement of signals at each end of double
track. Train entering an approach circuit autow.atically selects the proper route and signal. Provision is made for
manual release and reclear of any signal.

Switch and signal selection circuits.

Provide automatic selection of proper route for any approach section occupiedo

Directional hold out circuits.

Prevent signals from clearing behind a train after passing through single track~ Also used for manual release of a
signal as desired.

Manual release circuits.

Provide method for reversing movement of train having passed through single track section.

Loss of shunt circuits.

Prevent loss or changing of established route, by momentary loss of shunt of train on approach circuit with the signal
clear.

Description of the circuit operation

1. Train approaching signal 4 releases 4AR which allows 4RCSR to become energized in the switch and signal selection
circuits.

2. Relay 4RCSR in order to line the route for signal 4 calls for switch 3 reverse by energiz:i.ng the 3RWSR in the switch
control circuits. Switch 1 remains normal which is the proper route for signal 4.

3. After switch 3 is reverse and 3RVJPR is energized, the 4-8RSR in the route check network will become energized.

4. With the 4-8RSR up the 4-8ASR is released in the time locking circuits, also NTEPR is released in the loss of shunt
circuits.

5. The 4RCSR is now stuck up through the NTEPR down, 8RCSR down and lTR up, in the switch and signal selection circuits.

(Sheet 1 of 2)
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ADDENDUM TO AAR SIG. SEC. 8086A - Continued

6. In the lock circuit the 1-3LR now Will be de-energized, locking the route for signal 4.

7. In the signal control circuits with the 4-8RSR up, the I-3m, NTEPR and 4-8ASR down, energy is fed to the mecha-
nism of signal 4. .

8. }]hen train passes signal 4, lTR will be de-energized thus opening the sign.al control circuit and restoring signal 4
to stop. In the directional hold out circuits the 4-8sR will be energized through the 4-8RSR up and lTR doWllo

9. After train has passed through· single track section the 4-8SR will stick up through 4TR down; this prevents signal
6 from clearing behind train by opening the 6R:CSR circuit in the switch and signal selection network.

10. Should train noW' desire to re-enter single track by clearing signal 6, 6 key controller must be operated. This
will energize 6CSR in the manual release circuits. The 6CSR up will open the stick circuit for 4-8SR in the direc­
tional hold out circuit releasing the 4-8SR to provide the stick circuits for 6CSR through 4TR and 4-8SR downo

11. In the switch and signal selection circuits with 4-8sR and 4TR down the 6RcSR will pick up and signal will clear
for train movement similar to Steps 1 to 9.

12. Should a train for instance occupy 4AR, clearing signal· 4 and then not proceed, signal 4 may be cancelled by
operating 4 push button which will energize, 4PBSR, 4PBSR sticking up with 4CSR and 4AR down. The 4PBSR up will
open the 4Rcsp.. in the switch and signal selection circuits and cause signal 4 to return to stop. When train is
ready to proceed, 4 key controller must be operated, which energi~es 4CSH. 4CSR up will open the stick circuit for
4PBSR, releasing the relay. With 4PBSR down, circuit for 4RCSR is closed and signal will reclear for train move­
ment as in Steps 1 to 9.

(Sheet 2 of 2)
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ADDENDilli TO AAR SIG. SEC. 8087A

BIDCK INDICATION USING OVERIAY LINE CIRCUITS.

80253.41

The sJrstem is based on a two-w'ire reversible signal control c.i.rcuit in a centralized traffic control system -using
audio frequency overlay circuit superimposed for obtaining block indications in the single track areas between
adjacent ends of sidings.

The d.c. line circuit" used for signal control$ provides a channel for use by the overlay circuit.

Two block indications for the single track area are obtained by placing the AFO transmitted in the middle of the
block" feeding a.c. of specified frequency to receivers at each end. The receiver is an audio frequency amplifier
tuned to receive the signal at the particular frequency transmitted, amplifies and rectifies this signal i..l1to a
control voltage, which is used to energize relays 4RBR and 2LBR. Should one indication light only be desired for
the single track area, the AFO transmitter would be located at one end of the block, one receiver located at the
other end.

The AFO coupling unit is used at intermedia.te signal locations to bridge the independent line circuits vmich must
be kept isolated from each other with respect to d.c. Hov1ever, the use of this device permits the audio frequency
overlay circuit to pass.

Blocki.11g reactors are connected in series at all battery connections on the line circuito The d.c. battery has the
effect of a short circuit on the audio frequency overlay equipment" therefore a reactor is necessary to block the
floii of this current, but permits the flow of d.c. current to the line. Reactors are not necessary at intermediate
signal locations where series approach relays are used, since the relay has sufficient impedance to block the flow
of current on the overlay line cirCUit.

The overlay line circuit in this application includes the use of track contacts in the two-wire signal control
circuits to indicate block OCcupancy conditions.

Additional audio frequency overlay cireu.its may be applied to conventional two-wire line circuits when desired to
control and/or indicate addit.ional functions. This is accomplished by the use of transmitters and receivers tuned
to operate on frequencies that will prevent interaction of the equipmento
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ADDENDm'1: TO AA:R SIG. SEC. 8088A

CONTROL CIRCUITS FOR SWITCH H&A.TERS AND SNOW BLO\1ERS.

These circ-uits provide a ~l1eans of controlling switch heaters and sno't-T blmvers at remote locations by direct wire
control. A pull stick bu-.:ton at the control point operates the control relay in the field and when the field
apparatus functions properly an indication light is illuminated at the control pointo

Code control systems may be used to operate and indicate the field apparatus in lieu of direct wire remote control,
if desired.

Operation of the electric switch heaters, as sholm on Sheet 1, is initiated lThen the switch heater control relay
'\.Jh""JR becomes energized from the control point. The WHCPRrelay, 'l.vhich is controlled through the WHOR relay"
energizes the magnetic contactor vmz which in turn applies a.c. energy through its closed front contacts to the
individual sintch heaters. The control point receives an indication upon energization of the WHZ contactor.

In event of a ground in any of the switeh heater circuits, the ground detector relay GDR is energized. This in
turn energizes the GDSR relay vmich releases the WBZ contactor and opens the circuit to the switch heaters.

Operation of the gas and oil type S'tdtch heaters, as shown on She~t 2" is initiated When the Sldtch heater control
stick relay vlHCSR becomes energized from the control point. This relay opens the solenoid valves supplying fuel to
the svutch heaters, energizes the igniter coils and completes the circuit to the switch heater time element
relay 1rffiTER. .

Under normal operation the s'tdtch heaters will ignite closing the thermo-couple contacts to energize the s'l.iitch heater
indicator relays 1 and 3WHKR. These relays open the circuit to the igniter coils, send :in a switch heater :indication
and open the circuit to the \-MER relay.

In the event arq heater in the group fails to ignite and indicate before the time cycle of the WHTER relay is com­
pleted, the WI!T'H'.uSR relay becomes energized. This relay then opens the control to the igniter coils and solenoid
valves to whichever group of heaters fail to operate o This feature prevents the continued energization of the
igniter coils and closes the solenoid valves in the group where the defective heater is located.

Operation of the pneumatic snow blower, as shown on Sheet 2, is initiated from the control point when the snow blo't\Ter
control relay SBCR becomes energized. The SEeR relay operates the compressor motor which supplies air to the
cycling tank. When adequate air pressure :is attained, the air pressure valve contact closes, energizing the snow
blower indicator relay SBKR at the control point illuminating the indication lamp.
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ADDENpUM TO A.AR SIG.• SEC.8089A

CIRCUITS FOR CHECKING POSITION OF DUAL SELOOTOR IEVER OF POWER-oFERA,TED SvJITCH MACHmE.

80253.43~

The method of circuitry-as shown on this plan is designed to include the ttptJ position (closed in pOii"er position) of
the selector lever of a dual power~operated mfitch machine in the switch correspondence circuit When it is desired
to maintain' signals at stop or cause a clear signal to assume a stop position in the event a dual power~operated

miitch ms.chineis operated by hand.

Energy is selected through the tlplt position of the dual selector lever" NB or DR contacts of the point detector"
depending on position of SWitch" in turn energiZing desired correspondence relay 4ml0R-4!&TCR. Should the dual
selector lever be operated from the IIptt position" energy will be removed from the correspondence relay, thus
de-energizing b.oth 4IDICR and LRWCR. A combination of front and back contacts of relays 4NVJCR and LR~lCR in the
3L-3R netviOrk will prevent the signals from clearing, or if a signal is clear" frill cause this signal to aSSll."Ile a
stop position.

An alternate scheme, as covered by Note 1, is also shoirm for use vlhen it is desired to establish absolute block
protection by preventing opposing signals at the other end of block from being cleared or if they have been cleared,
cause them to assume a stop position in the event a dual power~operated switch machine is operated by hand.

Relay hNJPR is energized through Upll position of the dual selector lever. The control circuits of the4NWC-4R\>TC
relays are now slightly modified from that previously described to the extent that e!lergy will be selected through
the NB or DR contact of the point detector then selected through front contacts of relay 4NJPR. The remainder of
the retch correspondence circuit is as previ0u;sly described.

Front contacts of relay 4N'JPR are inserted in the overlap network of the 1-3RD and 5lID circuits. Insertion of
these contacts in the overlap network will establish absolute block protection by preventing opposing signals at
the other end of the block from being cleared, or if they have been cleared" cause them to assume a stop position
rlhenever the power~operated dual control mtltch machine is operated by hand.

By selecting the overlap circuits through front contacts" the 4NJPR" the opposing signals at the other end of the
block cannot be :i.:nadvertentJ.;r cleared should a movement unoccupy the track circuits while performing switching
movemsnts o
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TYPICAL CmCUITS FOR AUTOMATIC L:rTI'... ·U1'TT

Sheet 1 illustrates shunt type overlay track ci1'~nl1IiTi

track circuits are in use. A minimum of two
two approach track circuits.

The operation of the circuit is as follows:
leasing, opens the circuit to relay XR, and also

13288.2

island track circuit where conventional d-c approach
is.rE~rnlir'ed on one side of the highway to separate the

+n(~"I:TiTlCf from right to left enters 2T track circuit. 2TR re­
a pickup circuit to stick relay lXSR.

As the train approaches the transmitter and en'ter's .L'''''''''''.' ""........._1 track circuit, the transmission of the overlay energy to
the receiver is shunted out and overlay track OTR providing a stick circuit to lXSR. When the train has moved
past the insulated joints separating IT and 2T track 2TR picks up to establish a second stick circuit to lXSR
through 2TR front, 1TR back and lXSR front COllta,cts

Also as the rear of the train moves beyond the track of the receiver and the insulated joints, the overlay
signal is again received and OTR is energized. of OTR establishes a pickup circuit to XR through front
contacts of 2TR, OTR and lXSR, which bypasses contact now released. The pickup of XR cancels the high-
way crossing indication. When the train clears the track circuit IT, 1TR picks up, lXSR releases and the crossing
circuits return to normal.

Sheet 2 illustrates the use of shunt type overlay track circuits for approach control for highway crossing protection on
single track with double-direction running without the use of insulated joints.

Transmitters of sufficiently different frequencies are required to eliminate interference between track circuits. The
receivers tuned to the proper frequency are inductively coupled to the track by means of a wire loop, which provides a
sharp cut-off as train enters or leaves the crossing area. The coupling loops usually consist of multiple-conductor
cable fastened to the web of the rail. The length of loop is dependent on the number of turns. Also the number of turns
is dependent on the frequency being used. Higher frequencies may require a greater number of turns. Where sharp
cut-off is not required, a direct connection of the receiver to the rail may be made.

Two types of stick circuits are shown. In both circuits the receding stick is picked up as soon as the train enters the
approach. Scheme 2 uses one a9-ditional relay (XPR) to provide protection against picking up the wrong stick should
the proper stick relay fail to pick up.

(Sheet 1 of 2)



Sheet 3 illustrates the use of shunt type oVlar-JiaiY'
cuit for island track circuit.

The island track circuit provIdes a more ......"'4'1'''''

pick-up of the receding stick relay until
ment also provides the means for dropping

The use. of the island overlay track circuit
8053

13288.3

::!....2~!.!!..- Continued

approach control with a third shunt type overlay cir-

of stick circuit control as it may be used to delay the
the highway crossing area. This circuit arrange­

should both approaches be occupied.

the stick circuit schemes 1 and 2 shown on AAR Signal Plan

When overlay receivers are connected the area outside the receiver connections where train shunt
is effective generally varies less for short ~i'rc·t1'i1ts than for long overlay circuits. On Sheet 3 coupling loops
are used in connection with the approach same reason as on Sheet 2; however, the island receiver is
connected direct to the rails. Variation of the eIl:e¢''t!'V'e length of the island overlay track circuit with direct connected
receiver will usually not exceed acceptable .L.L,I.,LUI.C
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TYPICAL CiRCUITS FOR AUTOMATIC HIGHWAY CROSSING PROTECTION
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Exhibit 0-30 Drawing 8090B Sheet

NOTE: only portion of circuit
shown where changes made.

2 Typical Circuits for Automatic
Highway Grade Crossing Warning

. Devices Using Frequency overlay
Track Circuits for Approach
Control and Island Circuit
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1. OVERLAY TRACt< LEADS SHOULD B£ TWISTED.

NOTE I~'--....--.-......

NOTES. I. ADEQUATE FREQUENCY SEPARATIQN IS
I'EQUIRED BETWEEN XMms NO. I
NO. 2. AND NO.:S.

2.. SURGE PROTECTION DETAILS NOT SKOWN.
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ADDENDUM TO MR SIGNAL 8090B

TYPICAL CIRCUITS FOR AUTOMATIC HIGHWAY CROSSING PROTECTION.

Sheet 1 Hlustrates shunt type overlay track circuit to provide the island track circuit conventional dc
approach track circuits are in use. A minimum of two insulated joints is required on one side of the highway
to separate the two approach track circuits.

The operation of the circuit is as follows: Assume a train moving from right to left enters 2T track circuit.
2TR releasing, opens the circuit to relay XR, and also establishes a pickup circuit to stick relay IXSR.

As the train approaches the receiver and enters the overlay track circuit, the transmission of the overlay
energy to the receiver is shunted out and overlay track OTR releases providing a stick circuit to IXSR.
When the train has moved past the insulated joints separating IT and 2T track circuits, 2TR picks up to
establish a second stick circuit to lXSR thro,ugh 2TR front, lTR back and IXSR front contacts.

j
I

Also as the rear of the train moves beyond {he track connection of the transmitter and the insulated joints,
the overlay signal is again received and 0TR is energized. The pickup of OTR establishes a pickup. circuit
to XR through front contacts of 2TR, OTR:and lXSR, which bypasses lTR frotlt contact now released. The

l
pickup of XR cancels the highway cross~ng indication. When the train clears the track circuit IT, lTR picks
up, IXSR releases and the crossing cir¢uits return to normal.

/
I

Sheet 2 illustrates the use of shunt ttpe overlay track circuits for approach control for highway crossing
protection on single track with double-direction running without the use of insulated joints.

Two types of stick circuits are shown. In both circuits the receding stick is picked up as soon as the
train enters the approach. Scheme 2 uses one additional relay (XPR) to provide protection against picking
up the wrong stick should the proper stick relay fail to .pick up.

(Sheet 1 of 2)



ADDENDUM TO MR SIGNAL 8090B - Continued

Sheet 3 illustrates the use of shunt type overlay track circuits for approach control with a third shunt type
overlay circuit for island track circuit.

The island track circuit provides a more flexible arrangement of stick circuit control as it may be used to
delay the pick-up of the receding stick relay until the train actually enters the highway crossing area. This
circuit arrangement also provides the means for dropping out the stick relay should both approaches be
occupied.

The use of the island overlay track circuit allows the use of the stick circuit schemes land 2 shown on
MR Signal Plan 8053.

GENERAL

Transmitter and receiver pairs of sufficiently different frequencies are required to eliminate interference
between track circuits. The receivers are coupled and adjusted to the track t.o provide a sharp cut-off,
as train enters or leaves the crossing area.

When overlay track circuits are used in signal territory I adequate lockout protection is desirable.

(Sheet 2 of 2)
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1. Operation of hat switch, will cauae the releaae of either stick
relay. .

2. Timer begins tiling on the pickup of either stick relay. Under norlal
operation the stick relays will drop beFore the tll8r expires. IF
there should be a Fault in the track circuit, which then holds up a
stick, the tiler will run and on expiration of the tille period, cause
the stick relays to release. Thle will caues continuous operation
of the warning systel.

3. Tiller should be set For a tlaelong enough For norlal train operation
and to pertlt cOlpletlon of switching loves. Tlae should not exceed
the till required for the arrival of Q train In the opposing direction.

Typical Circuits For Autoaatlc Highway Grade Croeslng Warning Deviu
Showing Stick RelealS8 Tiler and Teat Switch
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Exhibit 0-27 New Drawing 8091 Typical Circuits fat Automatic
Highway Grade Crossing Warning
D~vices Showing stick Release
Timer and Test Switch


