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68150413

ADDENDUM TO AAR SIG. SEC. 80814

TRAFFIC CONTROL CIRCUITS USING NORMAL ALTERNATELY REVERSING POLAR CODED TRACK-SLOW CODE.

This traffic control system utilizes polarized track circuits, pulsating at a slow rate and alternately reversing to
provide a means of controlling wayside signals without the use of line wire. Leaving and entering signals at each end
of the block ‘may 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 automatie
signals are arranged for following moves,

Transmitting a short pulse (approximately 0.250 second) from one end of a block to the other with a long de-energized
period (approximately 1.5 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 0,250 second to 0,500 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 followed by the long de=
energized period makes the composite codes possible.

Rates at which the codes are transmitted are determined by the adjustment of the release time of the pulse length (PL)
relays at each end of the blocke As a rule, one end of a block is adjusted to transmit at a rate of 29 pulses per
minute while 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 allow the 33 rate end to be a driver if
the block is unoccupied and thus control the rate while the opposite end would be a follower when dependent coding is in
effecte The transmission rate at the intermediate signals with directional stick relay energized is set at LO rate,

as the transmission circuit is always arranged to be a driver to control the 33 rate end as well as the 29 rate end.

Condenser décoding is used to detect the various codes. Each code requires a separate decoding unit where safety cire .
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 aspectvwhile 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 minus (=) 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,
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With no controlled signals cleared in to a given block, the system will be operating on what is termed dependent
coding. That is, a pulse applied to a track circuit at one end of a block 1is received at the first intermediate
signal or repeating cut location and is repeated immediately to the next track circuit in succession until it

reaches the opposite end of the block at which time a return pulse will be transmitied 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 between each pulse to transmit a new pulse as soon asz the opposing pulse is

" completeds Thus under normal conditions the two 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 failed to clear due to a local defect.

When 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 turn prevents the transmission of pulses to the opposite end of block which
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 at a 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 an& nmaintain 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 will be transmitted, usually at 4O 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 1list of relay homenclature and functions for using four polarity codes:

AR The SERIES APPROACH REIAY is a code responsive relay which is connected in series with the track feed., When
the track is occupied, the current increase causes the AR to operate, thus the approach of the train is de-
tecteds At a double intermediate signal location, the AR is a double armature relay, with one armature ener-
gized for each direction of traffic. At a single intermediate 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 REIAY is a neutral repeater of the D and H relays, It provides uninterrupted block
indication,
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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 while the reverse contacts apply a (-) pulse,

The DISTANT REIAY is a biased neutral relay which is used at signal locations to provide a green signal.
It is usually operated from a decoding unit energized by track relay response to a positive code. IR may
also be used to decode a (F) or () code.

The TRAFFIC STICK REIAY 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 establishad. FSR releases when HR
picks up in response to detection of a code at the controlled location. '

The HOME REIAY 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.

The NORMAL CODE PULSE REPEATER RELAY is a code responsive relay used at automatic signal locations where
&3] cog§ is transmitted., It repeats the normal armature of CFR and governs the length of the negative part
of a (=) pulse..

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, When the directional stick
relay is energized, PIR provides code for clearing the following signal to the approach aspects PIR is also
used at controlled locations where only single pulse codes are transmitted.

The STICK REIAY 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,

The TRANSFER DELAY REIAY is a code responsive relay which provides a delay between 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,
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TR The TRACK RELAY is a code responsive relay. It is equipped with two separate armatures, both actuated
from the same magnetic structure. Each armature actuates its own 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 cone
nected to the (+) terminal and minus is connected to the (-) terminal of the coil, while the R armature
responds when minus energy is connected to the (+) terminal and posztive is connected to the (=) terminal
of the coil.

TFR The TRACK REPEATER REIAY 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 timingf-direct drivers

h2LPLR 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 rails to make up one pulse,
and secondly the length of time energy is removed from rails between succeeding pulses, The first timing operation
begins as soon as U2LCFR (R) picks up and releases L2LTDR to apply a (=) pulse to the L2LT track circuite Battery
being connected to the rails through the front (R) contacts of L2LCFR and the back contacts of L2LTDR. At the same
time L2LPIR is energized through the J2ICPR (R) front contact. However, energy is maintained on the rails until L2LPIR
(which is slow pick-up) picks up and releases the L2LCFR (R) armature, which is condenser smubbed to provide slow
release time., Thus the length of any one pulse is determined by the pick-up time of the L2LPIR and the release time of
the ’42MPR °

The second timing operation is determined by the length of time the L2LPLR remains energized. The L2LPIR, being a
direct driver, is held energized by the stored energy in the L2LPL-COND. N energy is connected to the L2LPL-COND
through the back contact of the L2LPLR to charge it. Then as the L2LPIR is energized the condenser is connected across
the coil through its front contact. As the L42LCFR is released, the L2LFL condenser will discharge through L2LPIR coil,
thereby holding the relay up until this stored energy is dissipated at which time the L42LPIR will be de-energized end-.
ing the off time pericde.

The length of time the L2LPLR relay remaiﬁs 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 ratee

Pulse timing--straight follower.

2RPIR 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 emergized to apply a
return pulse to 2RT track circuit,
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Decoding at power switch,

|2IHR decoding circuit (Sheet 1) is typical of those used at the controlled locations. Closing of the (R) front con-
ts of the U2LTR during the on time of a pulse comnects B energy to the (+) terminal of L2LHCDU decoding condenser
N energy to the (=) terminal to charge the condenser. As the L2ITR releases, between transmitted pulses, a circuit
closed through the (R) back contacts from the (+) terminal of the deccding condenser to the (+) terminal of the

'R coil energizing the relay as this condenser is discharged. The condenser resistor snub (R+ and - terminals)

ass the L2LHR coil, is also charged at this time and holds the relay energized during the interval a pulse is being
eived., Thus if coding ceases, condensers will not be recharged and relay will be relessed,

ling at intermediate signal.

32HR and DR decoding circuit (Sheet 3) is typical of those used at intermediate signal locations. Descoding is
1ished the same as previously explained for L2LHR (Sheet 1) except the B energy which energizes 31H and 31D con-
v units is selected through the (N) and (R) back contacts of adjacent track relay 32TR and conversely the N energy
, energizes the 32H and 32D condenser units is selected through the (V) and (R) back contacts of the opposite L2RTR
relay. This protects against decoding and holding an H or D relay energized should both track relays (22 and

_operate at the same instant due to broken-~down insulated Joints.

jon circuits on the main line within the siding area.

4t L2LT (Sheet 1) illustrates a transmission circuit arranged to always be a driver and thus control the
rate at 33 per mimute when no signals are cleared into the main line of siding, while track circuit 2RT
illustrates the opposite end of this track circuit arranged to always be a follower,

1 42RA is at stop, a (=) pulse will be applied to the L2LT track circuit by energizing the L2LCFR in the
v, The reverse (lower) coil connected directly to negative N energy, while positive B energy is selected
HDGPR back ccntact, L2LPLR back contact which controls on time of pulse being inherently slow pick up,
front contacts and L2LFSR back contact, which check that a signal is not cleared into the section or a
tered the detector track and finally the (N) and (R) back contacts of the L2LTR relay, which checks that
ing received from the opposite end of the track circuit. As the L2LCFR picks up it releases the L2LTIR
ontacts closing the circuit to the rails to apply the negative pulse (- to lower rail, + to upper rail),
he L2LCPR completes the circuit to the L2LPLR relay which picks up opening the circuit to the L2ICPR

ch, after its release time expires, de-energizes to terminate the pulse,

ICFR (R) back contact completes the circuit to the slow pick-up L2LTDR which when it picks up connects
coil to the rails, conditioning this end of the track circuit for receiving a pulse from the opposite
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As the (-) pulse is received at the opposite end (Sheet 7), 2RTR (R) armature will respond, due to the 2RTIR front con-
tacts being closed, to close the (R) front contacts energizing the decoding condenser 2RHCDU, B energy to the (+) ter-
minal, N energy to the (=) terminal.

As the 2RT end of the track circuit is arranged to always be a follower, 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) will be
picked up to apply a (=) pulse to 2RT. B energy being applied through the 2RTR (N) and (R) back contacts, the 2RASR
and 1TR front contacts, the 2RFSR back contact, 2RPIR back contact, 2IAHDGPR back contact, through the (R) coil to N
energy. A second circuit centinuing from the heel of the back contact of 2RPIR through its own coil, selecting N energy
through (X) or (R) front contacts of the 2RCPR completes the circuit to pick up the 2RPIR which releases the 2RCFR 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 will again release the 2RPIR to repeat the above described cycle of operation.

As the return (-) pulse is received at the L2LT end of the track circuit (Sheet 1), the (R) armature of the L2ITR will
pick up, being connected to the rails through the L2LTDR front contacts. The closing of the (R) front contacts of the
Li2LTR relay will recharge the L2LHCDU decoding condenser which controls the L2LHR relay.

This end being a driver, the picking up of the L2LTR has no effect on the L2LPIR which will remain energized until the
L2LFL-condenser is completely discharged, at which time it will release, re-energizing the L2LCPR relay to apply a (=)
pulse to the rail,

The transmission of a (+) pulse through the siding area is accomplished the same as the (-) pulse previously described
(Sheet 1), It is contrclled by the front contact L2RAHDGPR, which picks up as the L2RA signal is cleared, selecting the
L2LCPR normal (upper) ccil which controls the (N) contacts to apply a positive (+) pulse to the L2IT 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 while the 2RHR will releasee

If L2LA signal (Sheet 1) is to be cleared, the L2LGZR will be energizeds This will close the negative circuit to the
L2IFSR traffic relay. N energy being applied through the front contact of the L2LGZR, front contact of the LINWCR,
front contact of the L2LHR if a (-) pulse is being received or the L2LDR if a (+) pulse is being received, through the
rectifier to the L2LFSR coil. The positive energy is selected through the (¥) or (R) front contacts of the L2LTR relay
which checks that a pulse is being received at this end of the block. The L2LFSR, being quick pick-up, will pick up on
the first track pulse to be received. '

The picking up of the L2LFSR opens the L2LCFR control circuit terminating transmission to the opposite end of track cir-
cuit, At this time the 2RPIR circuit (Sheet 7) takes over tocntrol the ccde rate, continuing to transmit (=) or (+)
pulses (at 29 rate) depending on whether 2IA signal has been cleared.
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Transmission circuits in the single track area between controlled sidings.

Track circuit L2RT (Sheet 1) illustrates a transmission circuit arranged to always be a follower, while track circuit
2LT (Sheet 7) illustrates the track circuit at opposite end of the block arranged to be a 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.

Assuming 2RA signal to be at stop, a mimus (=) pulse will be applied to 2LT track circuit by energizing the 2LCFR lower
(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 2RAHDGFR back contact, 2LPIR back contact, 1TR front contact, 2LASR front contact, 2LFSR back
contact and finally 2LBEKR front contact, which gives this end preference and makes it a driver when the block is un-
occupied. In multiple with 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) armature picks
up to apply a pulse to the track, it relsases 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 2LPIR, N energy being applied to the
coil through the (R) front contact when the 2LPIR picks up; this de-energizes 2LCPR, which in turn terminates the pulss,

As the (~) pulse is received at 11 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 11CPFR, B energy being applied through the 11SR back contact, the 11TR (N) and (R) back contacts, 11SR
back contact, 12SR back contact, 2LTR (R) front contact, 12 searchlight signal if at stop through the RG contact, 125R
back contact, to the reverse (R$ coil of the 11CFR relay to apply a (=) pulse to the 11T track circuit. If signal has
cleared to yellow, the control would be selected through the Y contact, the 11CFR (R) back contact to the normal (N)
coil of the 11CPR to apply a (+) pulse to the 11T track circuit.

As this (+) pulse is received at 21 signal location (Sheet 5), the 11TR (N) armature will respond, closing a circuit to
11TFFR relay, N energy being applied through the 11TR (R) back contact and (N) front contact while B energy is selected
tarough 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 H and 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 11TR (N) picks up, the
front contact completes the circuit to the 22CFR relay., B energy being applied through 21SR back contact, 22TR (N) and
(R) back contacts, 21SR back contact, 11TR (R) back contact and (N) front contact to the (N) coil of the 22CFR relay
which picks up to apply a (+) pulse to track circuit 22T,

As the (+) pulse is received at 22 signal location (Sheet L), the 22TR (N) armature will 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
energy is applied through the 32TR (N) 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,
consequentlz a (=) pulse is applied to 32T track circuit as soon as the (+) pulse is terminated, thus transmitting a
composite (I) code from this point to the signal 2R, to pick up L2RBKR 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 32NCFR relay, B energy being applied through the 32CPR (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, 32NCFR front contact,
(32NCPFR 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 (X) 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 irmediately 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, L2RTR (N) and (R) back contacts, 31SR
back contact, 32SR back contact, 32TR (R) back contact and (N) front contact, 32 signal G contact, L2RCPR (R) back con~
tact to the (N) coil of L2RCFR which picks up to apply a (+) pulse to L2RT track circuit. As the L2RCPR (N) armature
picks up, it picks up L2RNCPR, which is also rectifier snubbed to remain up for the length of a regular pulse, B energy
being applied through the L2RCPR (N) front contact. Also, as a (=) pulse is received immediately after the termination
of the (+) pulse, the 32TR (R) armature will respond completing a circuit to pick up the 32BPR, through the above
explained circuit for L2RCPR (N) coil, which is common to both, the 32TR (R) front contact, 32DR front contact, L2RNCPR
front contact. Then as the L2RCPR (N) armature is de-energized, at termination of the (+) pulse, a circuit is completed
to pick up the L2RCFR (R) to apply (-) pulse to the L2RT track circuit. B energy being applied through L2RCPR (N) back
contsct, 32BPR front contact which checks block is clear, L2RNCPR front contact and 32SR back contact to the (R) coil of
the L42RCFR. ‘

As the (£) pulse is received at the controlled location (Sheet 1), the L2RTR (N) armature will respond first, closing
its front contacts to charge the L2RDCDU condenser to hold L2RIR up and also pick up the L2RNTFR relay, which is rec-
tifier snubbed to hold up until the (-) second half of the pulse is completed. As the second half (~) pulse is received,
the L2RT (R) armature will respond, closing its front contacts to charge the L2RHCDU condenser and hold L2RHR up., Also
to pick up the L2RBXR indicating block is uncccupied, B energy is applied through the L2RTR (R) front contact, L2RNTFR
front contact, L2RHR and L2RDR front contacts.

The L2RPLR, pulse length relay, is arranged to always be a follower on dependent coding. The opening of L2RNTPR or
L2RTR (R) back contacts releases the L2RPIR to condition the circuit to initiate a return pulse as soon as the (%) pulse
being received is completeds B energy being applied to the L2RCFR and L2RPIR through L2RTR (R) back contact, L2RNTFR
back contact, L2RFSR back contact, L2RASR and L1TR front contacts, L2RPIR back contact, L2LAHDGPR back contact to the
L2RCPR (R) coil, closing the (R) front contacts to apply a (-) pulse to the L2RT track circuit. Also, the L2RCFR (R)
front contact closed completes the circuit to pick up the L2RPLR and de-energize the L2RCPR which terminates the pulse.

Transmission from 42L and R location to 2L and R signal location is accomplished in the same manner as previously
describeds .
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Transmission ecircuit originating at intermediate signal location.

Assume a train has proceeded past 32 signal and is occupying 32T track circuit (Sheet 3) with 32SR directional stick up.
L2RCFR (R) armature will respond to apply a (~) pulse to the L2RT track circuit. B energy being applied to the trans=
mission circuit through 315R back contact, L2RTR (N) and (R) back contacts, 31SR back contact, PLR back contact, 325R
front contact to the (R) coil of the L2RCPR relay. As the L2RCPR picks up, B energy is applied to the PLR (condenser
snubbed) pulse length relay through the L2RCPR (R) front contact, 32SR front, 32TR (R) and (N) back contacts, 32SR front
contact to the coil of the PIR relay which as it picks up, its back contact opens the control of the L2RCFR to terminate
the pulse. As the stored energy in the FL condenser is dissipated, the PIR will be released reclosing the circuit to
the L2RCFR to. initiate a new (~) pulse to L2RT track circuit. This sequence will continue as long as 328R remains up.

As train advances beyond signal 22 (Sheet L), this location will start transmitting (~) pulses to track circuit 32T,
Ais the (-) pulse is received at 32 signal (Sheet 3), 32TR (R) armature will respond picking up 32HR which will release
32SR after which L2RCPR will follcw 32TR (R) relay. B energy being applied through the 31SR back contact, L2RTR (N)
and (R) back comtacts, 31SR back contact, 32SR back contact, 32TR (R) front contact, 32IR back contact, 32 signal RG
contact until signal clears, L2RNCPR back contact, 325R back contact to the (R) coil of L2RCPR relay. When signal
clears to yellow the above circuit will be selected through the 32 signal Y contact, 42RCPR (R) back contact to ener=
gize the L2RCPR (N) coil and thus apply a (+) pulse to L2RT track circuit.

Relayed cut.section.

Sheet 9, Figes 1; illustrates a repeating cut-section to be used as 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.

Two 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 (M) or (R) armature in response to the polarity of the pulse received and in turn applies ener-
gy of the same polarity to the rails of the adjacent track circuit.

Electric switch lock.

Sheet 9, Fig. 2, illustrates circuits for control of a switch lock location.

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

Time locking is used to release the switch lock for a train entering the main line,

Coded line circuits by-passing non-coded track circuits.

Sheet 9, Fig. 3, illustrates é code line circuit arrangemént used to by-pass the non-coded track circuits at a highway
crossing,
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68150.22 .
ADDENDUM TO AAR SIG. SEC. 80824 '

CIRCUITS FOR MODIFIED TRAFFIC CONTROL SYSTEM USING TWO-WIRE LINE CONTROL AND SPRING-POWER ENDS OF SIDING.

Introduction.,

The system is based on the use of a power-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
switch location. Provision is not made to permit a train on the siding to move out onto the main track at the spring
switch 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 two-wire 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 power switch can be at either end of the siding; however, on these plans the power
switeh is located on the left hand end as illustrated on machine circuits, Sheet 6, for both signal L location and
signal 8 location, The field circuits for power switch 3 and signal L are shown on Sheets 1 and 2, Circuits for
power switch 7 signal 8 are not shown, but would be identical., In studying this addendum it is then necessary to
assume that Sheets 1 and 2 apply to both locations and the function numbers 7 and 8 should be substituted for 3 and )
respectively when using these sheets for location 7-8.

Train movement on main track between sidings when traffic reversal is not required.

(8ignal LR clear and switch 3 normal)

The line circuit is assumed to be as shown with energy feeding from right to left., Signal lever L is moved to the

right with switch lever 3 normal and starting button 3-l STPB is pushed. 3-USTR (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., LRGR picks up over a circuit checking that 3 "0S" track
is unoccupied and sticks over the same circuit when the starting button is released, When the 3=-USTR and LRGR become
energized, they energize LRGSAR (and stick it up over the D relay down) over a circuit, selected ty switch lever 3 nor-
mal, check that traffic is established rightward, (L-8FR normal); that no switch lock control has been sent out,
(L=8WLFR down); and that no conflicting signal is being cleared or is time locked, (LLGSR, LRGSBR and 6RGSR down).
LRGSAR, LRGR and 3-LSR being up puts battery on coding unit terminals 1A and 7A (Sheet 6) making steps 9 and 15 long,

Step 15 long reverses LRHSR (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 coding unit to retain 3NRWSR
normals The indication code to the office will have steps 9, 12, 13 and 15 (office) long since LRHSR reverse puts battery
on terminals 5 and 7 of the field line coding unit; the switch being normal has 3NWCR (Sheet 2) up putting battery on post
1 and LLHR down puts battery on post li (Sheet 2). This retains 3NWKR and LIBKR, and picks up LILGKR and LRGKR (Sheet 7),

(Sﬁeet lof 7)



ADDENDUM TO AAR SIG. SEC. 8082A - Contimued

extinguishing the indication lights over the signal lever, thus indicating that a signal control character is stdﬁed in
the field. The stick circuit for LRGSAR (Sheet 6) is maintained when the D relay picks up sin
in battery over terminal 15D.

LRHSR reverse releases LRASR (Sheet 1) which releases LRARR and 3IR. LRARR down opens the ba
circuit to the spring switch end, to prevent clearing an opposing or converging signale. 3IR
from the line coding unit to relay 3NRWSR (Sheet 2) preventing a change in the position of t
action; also opens control to switch machine and completes pick-up circuit for signal mecha
displays green,

pping opens the circuit
relay due to coding
LRAG which then

Signal LRAG clear drops LRRGFR, removing battery from terminal 5 (Sheet 2), leaving it on terminal 7, and opening the
ST circuit momentarily. An indication code will be transmitted having steps 9, 12 and 15 long and step 13 short. This
retains 3NWKR, LLBKR, LRGKR energized in the machine (Sheet 7) and releases LIGKR, lighting the right signal clear
indication light. The signal mechanism clear picks up LRADGPR (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 occupied.

Train accepts signal and enters blocke

When the train passes signal LR, 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 LRADGPR and picks up LRRGFR: 3TKSR down puts bat-
tery on terminal 2 of the line coding unit (Sheet 2) and terminal i of the extension unit, thus making steps 10 and 20
long in the indication code, opens the ST circuit initiating the indication code, places LRHSR 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. LRHSR normal and 3TPR and 11TR down close the pick-up circuit for LRASR (Sheet 1).
LRRGFR up and LRHSR normal remove battery from terminal 7 of the line coding unit (Sheet 2) making step 15 short. The
indication code will have steps 9, 10, 12 and 20 long and step 15 short. In the machine this retains 3NWKR and LLBKR
energized, picks up 3TKR and LRBKR, and releases LRGKR, lighting the "OS" indication light, block indication light be-
tween signal L and 8, and signal L stop indication light, (Sheets 6 and 7). 3TKR picking up releases LRGR and step 15,
short relesses LRGSAR by interrupting its stick circuit. '

VWhen the train advances into track circuit 11T, 11TR is shunted, and 11TKSR, LRBPR and LRHR release. 11TKSR dropping
opens the ST circuit momentarily to send an indication code having step 18 long, picking up 11TKR in the machine., Vhen
the rear end of the train clears the "OS" track circuit, 3TR and 3TPR pick up; 3TKSR also picks up providing the "OS®
occupied indication code had been transmitted (if this has not occurred, MSTPR (Sheet 2) will be down since ST is down,
and the TKSR pick-up circuit is held open until this "0S" occupied code is transmitted and ST and MSTFR pick up). When
3TR picks up, energy of reverse polarity is fed ori the line circuit to the approach signal to cause it to display
yellows 3TFR up energizes 3LR, removes battery from terminal 2 of the coding unit and interrupts the ST circuit. The
indication code is transmitted with step 10 short releasing 3TKR and extinguishing the "OS" indication light.
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ADDENDUM TO AAR SIG. SEC. 80824 - Contirmed 6815042l

The train next enters track circuit A11T at signal 11 location (Sheet L) and shunts A11TR. This releases the BFR
relays at both signal 11 and the spring switch locations, the latter taking energy off the line circuit to the pover
switch end of siding. When the rear end of the train clears 11T, 11TR and 11TKSE pick up (the latter when MSTPFR is
up) interrupting the ST circuit to send an indication code having step 18 short and releasing I1TKR in the machine,
The 11TKSR circuit enforces the sending of an 11TKR occupied indication to the control machine even though this track
circuit may be occupied only for a short period of time. '

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

Train clears block.

When the rear end of the train clears the track circuit at the power switch location’ (Sheet 1) and 7TR (same as 3TR)
picks up, the line circuit to the approach signal is closed. Signal 22 (Sheet 5) clears and 22HDGFR picks up, ener-
gizing the line circuit to the rear. At signal 11 and spring switch end of siding (Sheet L) the BFR relays pick up
which in turn energizes the line circuit to the power switch end of siding,

At the power switch location, LRBPR and LRHR pick up. LRBFR interrupts the ST circuit (Sheet 2) and removes battery
from terminal L of the extension unit. An indication code is transmitted to the machine with step 20 short; this
releases hRBKR (Sheet 7), extinguishing the block indication light between signals L and 8 (Sheet 6),

Train entering siding over power swiltch reverse.

(Signal LE restricting and switch 3 reverse)

Switch lever 3 is placed reverse, signal lever L to the right and starting button 3-LSTPB pushed. LRGR and 3=-L4STR
(Sheet 6) pick up, which picks up LRGSBR over a circuit selected by switch lever 3 reverse, and LIGSR and LRGSAR down.
This puts battery on terminals 3A and 7A of 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 3NREWSR and
LRHSR. 3NRVISR reverse opens the circuit of 3NWCR (Sheet 2) which drops before LRHSR goes reverse, thus retaining LRASR
energized. 3NRWSR pole-changes the circuit to switch control relay, starting the switch machine operating to its
reverse position., 3NWCR dropping interrupts the ST circuit, and the indication code will have steps 9 and 11 short and
13 and 15 long. This releases 3NWKR and energizes LLGKR and LRGKR in the machine (Sheet 7), extinguishing the normal
switch and signal stop indication lights. When the switch machine locks up reverse, 3RWCR picks up (Sheet 2), and

(Sheet. 3 of 7)
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LRASR and 3IR drop. LRBHR picks up, 4RRGPR drops and signal LR displays restricting. With 3RWCR up, and LRRGFR downm,
an indication code will be transmitted to pick up 3RWKR and release LIGKR leaving LROKR up; the reverse switch indi-
cation and signal clear right indication lights will be lighted.

When the train accepts signal LR, the action is similar to that of a through movement described above, except that the
block indication, terminal L of the extension unit (Sheet 2) is not disturbed since LRARR remains up.

Train leaving siding over spring switche.

(signal 6R clear)

Signal lever 6 is moved to the right and starting button 6STPB pushed. 6RGR and 3-LSTR pick up (Sheet 6), which picks
up 6RGSR. 3=LSR picks up and puts battery on coding unit connection Al, 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 indication light. 6RHR up closes the line cire
cuit to the spring switch end of sidinge.

At the spring switch location (Sheet lj) 6RHFR picks up, 6RASR drops, signal R displays green, and 6RRGPR drops. When
6RASR drops, the polarity on the line circuit to the power switch end of siding is changed from normal to reverse.

At the power switch end of siding (Sheet 2) LRHR drops and LRBFR drops and picks up again interrupting the ST ecircuit.
The indication code will have step 17 short and step 19 long which Wlll release 6LOKR and retain 6RGKR (Sheet 7) thus
lighting the rlght signal clear indication light,

When the train accepts signal 6R, 11TR (Sheet 1) and 11TKSR (Sheet 2) drop, and the line circuit to the spring switch
is opened releasing URBFR (Sheet 1). 11TKSR dropping opens the ST circuit, places 6RHSR normsl over the lower coil
circuit and transfers the upper coil circuit from terminal 21 to 23, The indication code transmitted will have step 18
long which picks up 11TK releasing 6RGR, 20 long which picks up LRBKR lighting L=-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 11TR dropping, 6RHR (Sheet 1) and 6RHPR (Sheet
}) drop, signal 6R goes to stop, and 6RRGPR picks up. 6RASTER is enerpized and after the heating time, 6RASR picks upe.

Vhen the rear end of the train clears 11T, 11TR (Sheet 1) and 11TKSR (Sheet 2) pick up, the latter when MSTFR is up.

11TKSR picking up transmits an indication code to the machine to release 11TKR., The action at other locations as the
train proceeds is described above,

(Sheet L of 7)
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Train movement between sidings requiring traffic reversal.

(Signal 8LA (same as LLA) clear)

Signal lever 8 is moved to the left with switch lever 7 normal and starting button 7-8STPB pushed. BIGR (Sheet 7) and
7-8STR and 3-USTR (Sheet 6) are picked up, L-8FR is energized reverse over a circuit which checks the block unoccupied
and opposing signals at stop and not in time. B8IGSR picks up after 7-8STR (Sheet 7) and sends the control code to a
new entrance end of the block, formerly an exit end. This code will have step 12 short (since L-8FR is now reverse)
and 13 long. At the field location, 8LFSR is placed normal and 8LHSR reverse (Sheet 2)., 8LFSR normal disconrects the
feed to the line circuit (Sheet 1). Signal 22 (Sheet 5) goes to stop, 22HDGFR drops and opens the line circuit to the
rear. At signal 11 and the spring switch locations (Sheet l) the BPR relays drop, opening the line circuit to the
power switch location (Sheet 1) and LRHR and LRBFR drop. LRBPR down puts battery on terminal L of the extension unit
and sends an indication code to pick up LRBKR (Sheet 7).

The control code to the new exit end of the block will have step 1l long since L-8FR reverse puts battery on terminal
6A (Sheet 2)« This code received at the field location reverses LURFSR (Sheet 2). This comnects energy to the line
circuit to the spring switch location and picks up relay HPFR which in turn applies energy to the line circuit to sig-
nal 11 location,

Signal 11 clears, and 11HDGFR picks up, applying energy to the line circuit in the rear. At signal 22 (Sheet 5), BFR
picks up and connects battery to the line circuit feeding toward the power switch location (Sheet 1) where 8LHR picks
up. BLHR picking up initiates an indication code with the block clear indication, step 12 short; also when BLHR picks
up, it energizes BRLHFR which permits signal 8LA to clear. Succeeding action is similar to that described above.,

Electric switch lock operation.

The electric switch lock circuits are shown on Sheets 3 and 5. Train on main line stopping within approximately 150
feet of the switch shunts the AFO circuit and WIRR and NWLFR 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,
L-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 leaving the lock location and that traffic was last
established to the right. Pushing L-8WL push-turn lever picks up 3-LSTR and 7-8STR (Sheet 6) to send control codes to
each end of the block, L-8WL to the left picks up L-BWLFR over a circuit that checks that no opposing signal is being

(Sheet 5 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 1) station 3-L (Sheet 6) and step 12 station 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 2 feed pnint -
by reversing LRFSR. When the door of the switch lock is epened, NWLFR drops and connects EBFR and WBFR to the line
circuit. When energy is received from both directions, the relays (EBFR and WBFR) pick up and energize the lock mag-
nete The switch may then be unlocked and operatede ’

When the train has entered the main line the switch is placed normal, locked and the door closeds The operator may
place the push-turn lever in its center position, which picks up 3~hSTR and 7-8STR and releases L-8WLPR (Sheet 6). The
code to station 3=l will continue to have step 1l long since L-8FR remains 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
will be cut off,

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

Yhen the switch lock is located in track circuit 11T (Sheet 3), the EBFR 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 above,

Replacing signal at power switch to stop before having been accepted by train.

(Ssignal LR clear)

Signal lever 4 is returned to its center position and starting button 3-LSTPB pushed. LRGR drops and 3-LSTR picks up
(Sheet 6)s The control code is transmitted with step 15 short since LRGR is down (Sheet 6). At the field location
(Sheet 2) LRHSR is positioned normal, opening the signal control circuit (Sheet 1), signal 4R going to stop, drops
UYRADGPR and picks up LRRGFR., LRHSR normal and LRRGFR up picks up LRLASPR.to start the operation of time element relay’
L4TER. The indication code returned to the office will have steps 13 and 15 long since LRLASPR is up. In the machine,
this picks up LIGKR and retains LRGKR (Sheet 7) and LRGSAR (Sheet 6). LLGKR and LRGKR up, extinguish the signal clear
indication light. At the expiration of the time interval, LRASR (Sheet 1) picks up, dropping LRIASPR, and picking up
3IR. LRIASPR interrupts the ST circuit to send an indication code having steps 13 and 15 short which releases LIGKR,
LRGKR and LRGSAR 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 5& traine

(Signal 6R clear)

Signal lever 6 is placed normal and starting button 6STPB pushed. 6RGR drops and 3-LSTR 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), 6RYSR is positioned normal, dropping 6RHR (Sheet 1) thereby opening the line circuit to relay 6RHFR 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 contimues to be fed to the line circuit to the power switch
end, At the end of the time interval, 6RASR picks up, which changes the polarity of the feed to the line circuit from
reverse to normal. At the power switch location, LRBPR drops and picks up again, and LRHR 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 immediate 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 interpreted 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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The train rext enters track ecircuit AllT at sigral 11 location (Sheet L) and shunts 4
relays at both signal 11 and the spring switch locations, the latter taking energy of
switch end of sidirgs Vhen the rear end of the train clears 11T, 11TR and 11TASh pic
up) interrupting the ST circuit to send an indication code havirg step 18 short and r
The 11TKSR eircuit enforces the sending of an 11TKR occupied indication to the contro
circuit may be occupied only for a short period of time.

If sipnal BRA (same as LRA) (Sheet 1) is displaying proceed, the line circuit to the .
with normal polarity snd signal 27 will be green. I1f signal EF is displaying other ti
pelarity will be reverse, and signal 22 will be yellow.

Train clearu.block.

When the rear end of the train clears the track cirecuit at the power switch location (
picks up, the line circuit to the approach signal is closed. Signal 22 (Sheet 5) clea
glzing the lire :ircuit to the rear. At signal 11 and spring switch end of siding (Sh
which in turn energizes the line circuit to the power switch end of siding.

At the power switch location, LRBFR and LRHR pick up. LRBFE interrupts the ST circuit

from terminal L of the extension unit. An indication code is transmitted to the machir
releases LREKR (Sheet 7), extinguishing the block indication light between signuls L ar

Train entering siding over power rwitch reverse.

(Signal LI restricting and switch 3 reverse)

Svitch lever 3 is placed reverse, signal lever L .to the right and starting buttor 3-LST
(Sheet 6) pick up, which picks up LRGSER over a circuit selected by switch lever 3 reve
This puts battery on terminals 3A and 7A of the coding unit, making steps 11 and 1% lon

‘hen the control code is received at the field location (Sheet 2), battery on terminals
LRMSR. 3MR''SR reverse opens the circuit of 3NMCR (Sheet 2) which drops befcre LFMSE foc
energized.y 3NRVER pole=changes the circuit to switch control relay, starting the svitct
everse position. 3IMICR dropping interrupts the ST circuit, and the indication code wil
13 and 15 longe This releases 3MYKR and energizes LLCKR and LRGKR in the machine (Sheet
switeh and sipgnal stop indication lights. When the switch machine locks up reverse, 3F

L\ﬁﬁs& '\; wode 4\\0 "G‘;Cﬂk. '\n 4 %.4 L‘ﬁHS(" .Ofﬁfi "*.'5
ntpre sl contacts be Sore INWIK makey ts

eacic reraets,

(Sheet 3 of 7)
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uring traffic reversal.

i:/n,fs Tie v tal @ LFSPR
re oy which '

. with switch lever 7 normal and starting button 7-8STPB pushed. BIGR (Sheet 7) and !

ked up, L-BFR is energized reverse over a circuit which checks the block unoccupied

t in time., BIGSR picks up after 7-8STR (Sheet 7) and sends the control code to a

erly an exit end. This code will have step 12 short (since L-8FR 41s now reverse)

, BLFSR is placed normal and PLHSR reverse (Sheet 2), BLFSR normalYdisconrects the
Signal 22 (Sheet 5) goes to stop, 22HDGFR drops and opens the line circuit to the

switch locations (Sheet L) the BPR relays drop, opening the line circuit to tkre

LRHR and LRBFR drop. LRBFR down puts battery on terminal L of the extensior unit
< up LRBKR (Sheet 7).

i of the block will have step 1l long since L-EFR reverse puts battery on terminzal
. the field location reverses LRFSR (Sheet 2). This commects energy to the lire
»n and picks up relay HPR which in turn applies energy to the line ecircuit to sip-

up, applying encrgy to the line circuit in the rear. At signal 22 (Sheet 5), BFR
+ 1line circuit feeding toward the power switch location (Sheet 1) where BLFR picks
dication code with the block clear indication, step 12 short; also when BLHR picks
.5 signal BIA to clear. Succeeding acticn is similar to that described above.

‘e shown on Sheets 3 and 5. Train on main line stopping within approximately 150

.rcuit and VIRR and NWLFR relezse. When the docr of the lock is opened the lock
then be unlocked and operated,

+ main line, the control machine operator positions the switch lock control lever,

1g on the direction that the train will take after leaving the lock location. In
will be to the left after leaving the lock locaticn and that traffic was las:
-fWL push-turn lever picks up 3-LSTR and 7-6STR (Sheet 6) to send control ccies to
left picks up L-OWLPR over a cireuit that checks that no opposing signal i. beinz

(Sheet 5 of 7)
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cleared or is in ti and that the block As unoccupied. The control codes to ea
traffic steps, ste 1!.; station 3=l (Sheet/6) and atep 12 station 7-8 (Sheet 7).
block as a feed point with BLFSR reverse’and converts the left-hand end of the bl
by reversing LRFSR When the door of the switch lock is opened, NWLPR drops and
circuit, When energy is received from both directions, the relays (EBFR and WBFR
net, The switch msy then be unlocked and operated.

When the train has entered the main lire the switeh is placed normal, locked and °
place the push-turn lever in its center position, which picks up 3-LSTR and 7-8S5TI
code to station 3=k will continue to have step 1L long since L=-BfR remains revers:
feed from left to right. The code to station 7-8 will have step 12 short, and the
will be cut off,

Had the train direction been to the right after leaving the electric lock locetior
except that no traffic reversal would have been necessary and L-8FR would have rer
L-BWL lever normal, the line circuit feed would have again been left to right in t

Yhen the switch lock is located in track circuit 11T (Sheet 3), the EBPR relay fed
switch is biased so that it will pick up only when the leave siding signal is at s
wise the circuit operation is the same as described above,

Replacing signal at power switch to stop before having been accepted by train.
(Signal LR clear)

Signal lever L is returned to its center position and starting button 3-LSTPB pushe
(Sheet 4). The control code is transmitted with step 15 short since LRGR is down |
(Sheet 2) LPHSR is positiored normal, opening the signal control eircuit (Sheet 1),
L®£DGFR and picks up LRRGPR. LRHSR normal and IMRGPR up picks up LRIASPR to start
4TER. The indication code returned to the office will have steps 13 and 15 long si
this picks up LICKR and reteinc LROKR (Sheet 7) and LRGSAR (Sheet 6)., LLGKM ard LF
indication lipht. At the eypiration of the time interval, LRASR (Sheet 1) picks uf
JIR. LRLASPR interrupts the ST circuit to send an indication code having steps 13
LRGKR and LRGSAR in the machine, lighting the signal stop indication light,

(Sheet 6 of 7)
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CIRCUITS FOR INTER-CONNECTION COF RATIWAY-HIGHWAY GRADE CROSSING AND HIGHWAY TRAFFIC CONTROL SIGNALS.

1.

2.

3e

Lo

Se

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

L train entering an approach circuit drops relay IR which in turn drops relays IXR and 2-3-lXR, The Red light on
signal 1 is mzintained through controller contact 1, back contact of 1XR and front contact of 1XPR, The Green
lights in signals 2 and b are extinguished by the opening of front contact in 2-3-4¥R, Timing relays 15TER and
18TER are picked up through a back contact of 2-3-4IR and their front contacts remain closed for the time setiing
of each relay., Yellow lights in signals 2 and ki are lighted through controller contact 6, back contact of
2-3-4XR, front contact of 2-LXFR and front contact of 2-3-LXPSR,

Thres seconds after the train enters the approach circuit relay XPR drops, starts operation of flashing light
signals and drops relays 1XPR, 2-lXPR, 3XPR and 2-3-4XPSR, Red light on signal 1 goes out and its green ligh?
is lighted through controller contact 1, back contact of 1XR, back contact of 1XFR and front confazt of 15TER,
Yellow lights in signals 2 and b} are extinguished when relay 2-hXPR opens its front contact, Signals 3 and 5
continue to display Red,

The Green light in signal 1 is displayed for a predetermined period of time as indicated in Note 5 on the drawing,
after which relay 15TER drops and completes a circuit through controller contact 1, back contacts of relays 1IXR,
1XPR, 15TER and front contact of relay 18TEPR to light the Yellow light, The Yellow light is maintained for a
period of 3 seconds at which time relay 18TEFR drops to complete a circuit through controller contact 1 and back
contacts of relays 1XR, 1XPR, 15TER and 18TEFR 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-LXPR and 18TEFR to light the
directional arrows in traffic signals 2 and UL,

As the traffic controller continues to operate through its normal cycle, signals 2, 3 and L will display directione-
al arrow lights and Red during the same period they normally show Green. No Yellow lights will be displayed
during this period. Signals 1 and 5 will display Red throughout this perioed,

In event signal 1 was Green at the time 2 train entered the approach circuit, it will continue Green through
controller contact 3, back contact of 1¥R and front contact of 15TER. At the end of a 15-second period, if
controller contact 3 is still closed, signal 1 will display Yellow through controller contact 3, back contact of
MR, back contact of 15TER and front contact of 18TEFR, At the end of 3 additional seconds relay 18TEPR will
drop and signal 1 will change from Yellow to Red, If signal 1 was Yellow, or changed from Green to Yellow
shortly after a train entered the approach circuit, it will contimue Yellow through controller contact 2, back
contact of 1XR and front contact of 1XPR, When relay 1XPR drops, the signal will change to Green as described in
paragraph 5, If signal 1 was Red, or changed from Yellow to Red shortly after the train entered the approach

(Sheet 1 of 2)
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circuit, it will contimue Red through controller contact 1, back contact of IXR and front contact of relay 17FR,
When relay 1XFR drops, the signal will change to Green as described in paragraph 5.

If signals 3 and 5 are Green at the time a train enters the approach circuit, they will change to Yellow through
controller contact 9, back contact of 2-3=-LXR and front contacts of 3XFR and 2-3-L4XPSR, After 3 seconds, relay
3XFR 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 Tellow, through
controller contact 8 and fromt contact of 3XFR, for a period of 3 seconds when 3XPR drops to display Red on
these signals, )

8. Relay 2-3-LXPSR is used to prevent a flash to Green in signals 2, 3, I or 5 in event a train entered ths approach

section while one of these signals is displaying Yellow. This is accomplished by sticking this relay up through
3XPR and contacts 10 or 11 of the traffic signal controller, When this relay drops, it completes a circuit
through controller contact 6 or 9, back contact 2-3-4XR, front contact 2-LXFR or 3XPFR and back contact 2-3-LXPSR
to hold the Red lights and cut off the Yellow control,

(Sheet 2 of 2)



<!NSTALLED BY RAILROAD N
;[xn
N
5
3 SEG. ﬁxpn '
B8X 10 | A Hi

7riy

ST.

|
NXHO : + '
nmg [mxme ] NXHO | ) i'O'XB
. TO GROSSING SIGNAL
| 155EDisTER | 18 sea@m 3 . | A i ), C
i | T e R
isTEPR i
CONTROLLER xit [ ! MAIN 2 4
| ! ‘ 1 e ST
BX11O _| | IXPR | A g
' e tRE ‘ . ! RE | !_ R —} R 3
| LJJ |
4] w
2 Qi | o | ! ‘ l 8
i ~—e 1YE ‘4_‘ » i 1YE | e S
3 l 1 | | TrarFic LiGHTS b
‘3“"’\ ol t6E I| —+ | o ISE ) | 1,2,3,485
| t ' ' — hxito | ]
l X 3 ! w - NOTES:
2-3-4%R 2-4XPR | —Z_ . NOTE 1. HIGHWAY GRADE CROSSING SIGNALS BEGIN TO OPERATE THREE SECONDS AFTER
l B 2-4RE . 2-4RE | [ @_ —I [_@_ 1 RED TRAIN ENTERS APPROACH CIRCUIT AND GONTINUE TO OPERATE UNTIL TRAIN
l _axun_‘_i J l l ] I - CLEARS THE CROSSING.
5 Qe K l
2_4YE 2-ave | _ NOTE 2. TRAFFIG SIGNAL GONTROLLER GAN BE SYNGHRONOUS OR OTHER TYPE.
l — p W 5 H 1 @" ] { I ~——YELLOW CONTACTS ARE SHOWN IN POSITION TO DISPLAY GREEN FOR MAIN STREET
’ 6 ‘Mm'b-ﬂ | | | AND RED FOR GROSS STREET.
\"——"M 2408 ; f@*' r"—@"' | ——oreEN NOTE 3, {STER AND 18TER ARE NORMALLY DE-ENERGIZED SYNCHRONOUS TIME RELAYS
l I [ W W ADJUSTABLE O TO 35 SECONDS. WHEN ENERGIZED, IT GLOSES
] (3 PN | ! | FRONT CONTACT FOR THE TIME SET THEN OPENS FRONT CONTACT AND
' | i Wai ! r—r*@-‘ l CLOSES BAGK GONTAGT, WHEN THE RELAY IS AGAIN DE—ENERGIZED IT RESETS
l | I 4 GREEN ARROWS FOR NEXT OPERATION.
I | NXI10 I {-») l (&) I NOTE 4. OTHER AG RELAYS SHOWN ARE ORDINARY QUICK AGTING, USUALLY HAVING
| - _xto | t ] 3 FB GONTAGTS OF NOT LESS THAN 5 AMP. GAPAGITY AND GOILS CONSUMING
I | 3% l I | INESSTAN S S NOT MORE THAN 5 WATTS AT 115 VOLTS.
l | l Ll 3 5 NOTE 5. DURATION OF GREEN CLEARING PERIOD ON TRAFFIC LIGHT 1 NEEDS TO BE
l | —— == VARIED ACCORDING TO THE DISTANGE BETWEEN SIGNAL"A” AND TRAFFIG
T P | 3RE { 3RE [ R —l ® _] LIGHT 1. SEE REPORT OF GOMMITTEE 8 ON THIS SUBJECT IN THE 1955
I < | l | | l I l AND SUBSEQUENT ADVANGE NOTICES.
l 8= | e I | e | N @_0 @ I NOTE 6. SHOULD IT BE DESIRABLE TO ARRANGE SIGNAL 5 ALWAYS TO GO TO RED
-t i 1 | - | BEFORE SIGNAL 1, THIS GAN BE DONE BY REARRANGING THE GONTROL
' od ] ‘ | | OF CONTAGTS 1, 2 AND 3 OF THE TRAFFIC SIGNAL GONTROLLER. THIS
' o 36E | 36E e @ O | WILL KEEP TRAFFIG GLEAR OF THE RAILROAD TRACKS WHEN TRAFFIG
| G-H ! ] 1T L J IS LINED CLEAR FOR SIGNALS 2 AND 4,
-t "L“ t l le@
| 2-46 t . 3 H 4
|1° | ~ et GREEN ARROWS
e 2-3-4XPSR | -
L —e- M__t_ _I

CIRCUITS FOR INTER-CONNECTION OF RAILWAY- HIGHWAY
GRADE CROSSING AND HIGHWAY TRAFFIC CONTROL SIGNALS




ADDENDUM TO AAR SIG. SEC, 808LA 80253,37

COTWROL CIRCUITS FOR AUTOMATIC HIGHWAY GRADE CROSSING SIGNALS ILLUSTRATING TIME CUT-OUTS, RECEDING CUT-OUT AND
MEETING TRAINS CIRCUIIS,

The circuits on this plan illustrate various means of effecting cut-outs for highway crossing protecticn for switch-
ing moves, meeting trains, and for trains entering or leaving the passing siding,

Time element check repeater stick relays are used throughout to protect against an incomplete timing cycle,

A typical time cut-out would occur when an eastward train enters track circuit 1., 1TR de-energized opens the AXEB
circuit and operates the highway crossing protection at crossing "AM At the same time energy is applied to the
1TECPSR relay through the check contact of the timing relay and front contact of the 2TR relay. The timing relsy
1TER is then energized and after a predetermined time the btiming stick relay 1TESR will pick up and a by-pass of
the 1TR brezk in the AXEB circuit is closed, This will cubt out the crossing signals at crossing M." The crossing
signals are restarted when the train enters track circuit 2, approaching the cressing, If the itrain enters track 2
before 1TER time interval has elapsed and then reverses direction and moves away from the crossing, the 1TESR is
picked up direct and when 2TR becomes unoccupied the crossing signals are cut out immediately, The pick-up of the
1TESR relay through switch 1 reversed is one method oi' ef.‘fectlng 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 slow release repeater relay,
6-7TFR, is used to provide a directional selection for energizing the 6-7TESR relay when a train is eastbound and
enters track circuit 6, This circuit is best suited for a spring switeh location because a train leaving the siding
will de-energize the track circuit before the switch points are reversed,

The meeting train or nonlock-out circuit is illustrated at crossing "B," By limiting the controls of the directicnal
stick relays, BWZSR and BEXRS, to short track circuits adjacent to the crossing, a restart is provldea 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 are provided to permit a
train in the siding at crossing "A¥ to cut the crossing, If a cut is made at the crossing, neither SWXSR or SEXSR
relays will be energized when the 2ST track circuit is unoccupied and the track circuits on both sides of the
crossing are occupied, After a predetermined time delay, the highway crossing protection is cut out until the
island track circuit, 2ST, becomes occupied,
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ADDENDUM TO AAR SIG. SEC, 8085A 80253,38 .

CIRCUITS FOR AUTOMATIC INTERIOCKING USING AUTOMATICALIY TIMED ROUTE SELECTION WITH RECIEARING CIRCUITS.

CGeneral,
These circuits are so arranged that the first train entering an approach section will received a proceed home signal,

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

Circuits provide that a home signal, displaying a proceed aspect for train movement, will retain the proceed aspect
for 2 predetermined time 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 procsed aspect after completion of time cycle until approach section is occupied on
conflicting road, or opposing approach section is occupied on the same road, 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,

Recleering track circuits are primarily used as a means of automatically reestablishing a proceed signal following
completion of approach occupancy time, and preferably should be limited to a length of 200 feet.

Sheet 3 shows an alternate arrangement, providing supervisory control of signals 2 and L, Reclearing track sections
are not used., 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 li is another alternate arrangement, using reclearing track circuits, and provides supervisory control of
signals 2 and L, Approach clearing of home signals is accomplished in same mamner as in Sheet 1, provided control
is received from conbrol operator, _

Description of circuit operation,
I, Train approaching signal 2l pole changes approach relay LAR, releasing relay LAPR which allows relay LRCR (route
check circuits) to become energized,

2. Relay LRCR energized closes eircuit to relay 2-LRR (route control circuits).

3. Relays LRCR and 2-LRR energized releases relay LASR (time i%cking circuits), thus locking out conflicting route
by opening circuit to relay 3-5RR (Sheet 2) and closing circuit to energize signal control relay LUIR, permitting
a proceed aspect to be displayed on signal l,

(Sheet 1 of 3)
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i, With the release of relays LAFR and LASR, route selection timing is accdmplished as follows:

5. Relay 2-LATECPSR is energized, closing circuit to relay 2-LATER. After occupancy of track circuit 02LT, or 24T,
for a predetermined time intervel relay 2-LATER will be energized, closing circuit to relay 2-LATEFR (epproach
timing circuits).

6. Should operation 5 be completed before track circuit A2LT is occupied, relay LAPSR will be energized, This will
allow relay LTSFR to be energized through front contact of LAPSR and front contact, or polar contact of relay
LAR (approach stick eircuits). '

7. Relay LAPSR energized releases route check relay LRCR, which in turn releases signal control relay LIR, which
restores signal L to stop. ‘

8. Relay LIR, de-energized, closes circuit to relay 2-LASFR, in turn energizing time relay 2-LTER, Pick-up of time
relay 2-LTER closes circuit to relay LASR (time locking circuits).

9. Relay LTSPR energized (step 6) closes circuit to relay LAPR, thus restoring the interlocking to normal operation
with the exception that the control of relay LAPR includes only track circuit A24T,

10. Should train have proceeded to and occupied track circuit A2LT before time interval (step 6) is completed, the
operation described in steps 7, 8 and 9 would not have taken place in the manner described due to relay A2LTR
holding reley UAPSR control circuit open, thus preventing relay LAPSR from picking up after approach time relay
2-LATER had completed the time cycle,

1l Under this condition relay LAPSR would be energized only when a train on the erossline road entered an approach
circuit and energized either the 3 or BRCR relay (Sheet 2) or a train on the same road had occupied the 2AR
circuit, thus de-energizing relay 2APR. Relay KAPSR picking up will cause operations described in steps 7, 8
and 9 to take place; however, the pick-up of relay LATR will be prevented due to the occupancy of track circuit
A2LT, .

12, Relay LAPSR will be retained in the energized position through a contact in either of relays 3RCR, 5RCR or 24PR
until relay 3-5RR on the crossline road is energized, or until relay 2IR, controlling the clear aspect on signal 2
is energized. Relay LAPSR is released under this condition so that a clear aspect will again be displayed on
signal li after the conflicting movement has been completed, or had the opportunity to do so. (Alternate circuit
arrangement for relay MAPSR 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, Train passing signal li releases relay LTR, which releases relay 2-UTPSR and LIR, and also energizes relay 2-LRSR,
The purpose of route stick relay 2-LRSR is to enforce a two-track pick-up of the ASR relays to release the route
locking, A

(Sheet 2 of 3)
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1, Relay 2-LTPSR de-energiéed closes circﬁit to relay LAPSR and opens circuit controlling relayé 2-4RR and also

15,

16,

17.

18.

19,

20.

21,

3-5RR, alsc the holding circuit of relay 2-4RSR is completeds Relay LAPSR picking up allows relay LTSER bo
become energized as in step 6._ :

Relay 2-LTPSR down and relay LAPSR up, closes circuit to relay L4SR. Front contact of relay LSR in cireuit of
relay 2RCR prevents signal 2 from clearing behind train,.

Train proceeding from LT to 2T closes circuit to energize relay LASR. When movement occupies track circuit.
4227, circuit controlling relay 2TSFR is closed through back contact of A22TR and front contact of relays 2AR
and ﬁSR. Relay 2ATR is now released; however, signal 2 will not clear, as explained in step 15,

Relay 2TSPFR up cancels that portion of control circuit for relay 2APR with the exception of contact in A22TR,
thus relay 2AFR will pick up when train proceeds beyond track A22T, This allows relay LSR to release and
signal 2 will clear should train again occupy track A22T,

Hzd the train moved through the interlocking beyond the A22T, after leaving a portion of train standing on the
24T and/or 024T, relays LTSFR and 2TSPR will be energized., Under this condition the approach clearing circuits
will be reduced to the A22T in the approach to signal 2 and the A2LT in the approach to signal L, in so far as
operation of the automatic interlocking is concerned,

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

Relays 2APPR and LAPFR (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-LATECPSR by the approach clearing of signal ﬁ (approach timing circuits). As train passes signal 24, relay

LAR is released (approach circuits), Slow release of relay LAPFR allows relay 2-LATECPSR to release and pick
again, thus allowing timing relay 2-LATER to reset and reestablish the approach time to the full time cycle,

Push button 2-li is used for emergency operation through the automatic interlocking., Operation of the push button
removes energy from the holding circuit of relay 2-l4 PBSR s 2llowing relay to release, With relay 2-4PBSR de-
energized, energy cannot be applied to relay 3-5RR should approach circuit on crossline railroad be occupied
prior to train passing signal E, displaying a stop aspects

(Sheet 3 of 3)
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ADDENDUM TO AAR SIG. SEC. 8086A

CIRCUITS FOR AﬁTOMATIC CONTROL OF SIGNALS AND SWITCHES FOR SINGLE TRACK OPERATION BETWEEN ADJACENT EMDS OF DOUBLE TRACK.

~ Introduction.

The system is based on the use of power-operated switches with the usual complement of signals at each end of double
track. Train entering an approach circuit automatically selects the proper route and signale. 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 occupied,

Directional hold out circuitse.

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

Mamual release circuits,

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

Ioss of shunt circuits,

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

Description of the circuit operation

1, Train approaching signal L releases LAR which allows LRCSR to become energized in the switch and signal selection
circuits, :

2. Relay LRCSR in order to line the route for signal L calls for switch 3 reverse by energizing the 3RWSR in the switch
control circuits, Switch 1 remains normal which is the proper route for signal L.

3. After switch 3 is reverse and 3RWPR is energized, the [=-8RSR in'the route check network will become energized.

lie With the Li-8RSR up the L-BASR is released in the time locking circuits, also NTEPR is released in the loss of shunt
circuits,

S. The LRCSR is now stuck up‘through the NTEPR down, BRCSR down and 1TR up, in the switch and signal selection circuits.

(Sheet 1 of 2)
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ADDENDUM TO AAR SIG. SEC. 8086A ~ Continued
In the lock circuit the 1-3LR now will be de-energized, locking the route for signal L.

In the signal control circuits with the 4-8RSR up, the 1-3IR, NTEFR and 4~8ASR down, energy is fed to the mecha-
nism of signal L. :

When train passes signal lj, 1TR will be de-energized thus opening the signal control circuit and restoring signal L
to stops In the directional hold out circuits the L-8SR will be energized through the 4~8RSR up and 1TR down,

After train has passed through single track section the L-8SR will stick up through UTR down; this prevents signal
6 from clearing behind train by opening the 6RCSR circuit in the switch and signal selection network.

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 L-8SR in the direc-
tional hold out circuit releasing the 4-8SR to provide the stick circuits for 6CSR through 4TR and L-8SR down,

In the switch and signal selection circuits with L=-8SR and LTR down the 6RCSR will pick up and signal will clear
for train movement similar to Steps 1 to 9. -

Should a train for instance occupy LAR, clearing signallh and then not proceed, signal i may be cancelled by
operating li push button which will energize, LPBSR, LPBSR sticking up with LCSR and LAR down. The LPBSR up will
open the LRCSE in the switch and signal selection circuits and cause signal L to return to stop., When train is
ready to proceed, li key controller must be operated, which energizes L4CSR. LCSR up will open the stick circuit for

UPBSR, releasing the relay. With LPBSR down, circuit for LRCSR is closed and signal will reclear for train move-
ment as in Steps 1 to 9,

(Sheet 2 of 2)
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ADDENDUM TO AAR SIG. SEC. 8087A 80253,L41
BIOCK THDICATION USING OVERIAY LINE CIRCUITS. '

The system is based on a two-wire reversible signal control circuit in a centralized traffic control system -using
audio freguency 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, fesding 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 into a
control voltage, which is used to energize relays LRER and 2LBR. Should one indication light only be desired for

the single track area, the AFQ transmitter would be located at one end of the block, one receiver located at the
ther end,

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

Blocking reactors are connected in series at all battery commections on the line circuit, 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
flow 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 circuits may be applied to conventional two-wire line circuits when desired to
control and/or indicate additional functions. This is accomplished by the use of transmitters and receivers tuned
to operate on frequencies that will prevent interaction of the equipment,
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BLOCK INDICATION

USING OVERLAY LINE CIRCUITS

NOTES:
1. TO PREVENT POSSIBLE LOSS OF BLOGK INDIGATION.

2, BLOCKING REACTOR.

3. LIGHTNING PROTECTION DETAILS NOT SHOWN.

4. COMMUNICATION CIRCUITS SHOULD HAVE ADEQUATE TRANSPOSITION TO
PREVENT INTERFERENCE 8Y AFO GURRENT.
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ADDENDUM TO AAR SIG, SEC. 8088A 80253,42

CONTROL CIRCUITS FOR SWITCH HEATERS AND SNOW BLOWERS,

These circuits provide a means of controlling switch heaters and snow blowers at remote locations by direct wire
controle A pull stick buvton 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 point,

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 shown on Sheet 1, is initiated when the switch heater control relay
WECR becomss energized from the control point, The WHCFR relay, which is controlled through the WHCR relay,
encrgizes the magnetic contactor WHZ which in turn applies a.c. energy through its closed front contacts to the
individual switch heaters. The control point receives an indication upon energization of the WHZ contactor,

In event of a2 ground in any of the switch heater circuité, the ground detector relay GIR is energized., This in
turn energizes the GDSR relay which releases the WHZ conbactor and opens the circuit to the switch heaters,

Operation of the gas and oil type switch heaters, as shown on Sheet 2, is initiated when the switch heater control
stick relay WHCSR becomes energized from the control point, This relay opens the solenoid valves supplying fuel %o
the switch heaters, energizes the igniter coils and completes the circuit to the switch heater time element

relay WHTER, '

Under normal operation the switch heaters will ignite closing the thermo-touple contacts to energize the switch 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 WHTER relay,

In the event any heater in the group fails to ignite and indicate before the time cycle of the WHIER relay is com-
pleted, the WHIESR relay becomes energized, This relay then opens the control to the igniter coils and solenoid
valves to whichever group of heaters fail to operate, This feature prevents the continued energization of the
igniter coils and closes the solenoid wvalves 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 blower
control relay SBCR becomes energized, The SBCR 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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ADDENDUM TO AAR SIG. SEC. 8089A | 80253,h3.

CIRCUITS FOR CHECKING POSITION OF DUAL SELECTOR IEVER OF POWER-QFERATED SWITCH MACHING.

The method of circuitry as shown on this plan is designed to include the ¥P* position (closed in power position) of
the selector lever of a dual power-operated switch machine in the switch correspondence circuit when it is desired
to maintain signals at stop or cause a clear signal to assume & stop position in the event a dual power-operated
switch machine is operated by hand,

Energy is selected through the "P" 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 INWCR-4RWCR, Should the dual
selector lever be operated from the "P" position, energy will be removed from the correspondence relay, thus
de~energizing both LNWCR and LRWCR, A combination of front and back contacts of relays LNWCR and LRWCR in the
31~-3R network will prevent the signals from clearing, or if a signal is clear, will cause this signal to assume a
stop position,

An alternate scheme, as covered by Note 1, is also shown for use when 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 LNJPR is energized through "P" position of the dual selector lever, The control circuits of the LNWCLRWGC
relays are now slightly modified from that previocusly described to the extent that energy will be selected through
the NB or IR contact of the point detector then selected through front contacts of relay LNJPR. The remainder of
" the switch correspondence circuit is as previously described,

Front contacts of relay LNJPR are inserted in the overlap network of the 1-3RD and 5HD 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
whenever the power-operated dual control switch machine is operated by hand,

By selecting the overlap circuits through front contacts, the LNJFR, the opposing signals at the other end of the
block cannot be inadvertently cleared should a movement unoccupy the track circuits while performing switching
movemnsntse _
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GNAL 80904 13288. 2

PROTECTION.

e the island track circuit where conventional d-c approach
track circuits are in use. A minimum of two :i.nsu.‘l;a,1 ts is-required on one side of the highway to separate the

two approach track circuits,

ain moving from right to left enters 2T track circuit. 2TR re-
hes a pickup circuit to stick relay 1XSR.

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

As the train approaches the transmitter 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 1XSR. When the train has moved
past the insulated joints separating 1T and 2T track circuits, 2TR picks up to establish a second stick circuit to 1XSR
through 2TR front, 1TR back and 1XSR front contacts.

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



13288.3

ADDENDUM TO . 8090A - Continued
Sheet 3 illustrates the use of shunt type overla s for approach control with a third shunt type overlay cir-
cuit for island track circuit.
The island track circuit provides a more flexibli
pick-up of the receding stick relay until the trai
ment also provides the means for dropping out th

nent of stick circuit control as it may be used to delay the
enters the highway crossing area. This circuit arrange-
relay should both approaches be occupied. ‘

The use of the island overlay track circuit allow ¢ of the stick circuit schemes 1 and 2 shown on AAR Signal Plan

8053

When overlay receivers are connected directly to the rails, the area outside the receiver connections where train shunt
is effective generally varies less for short overlay circuits than for long overlay circuits. On Sheet 3 coupling loops
are used in connection with the approach receivers for the same reason as on Sheet 2; however, the island receiver is

connected direct to the rails. Variation of the effective length of the island overlay track circuit with direct connected
receiver will usually not exceed acceptable limits. |
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ADDENDUM TO AAR SIGNAL 8090B

TYPICAL CIRCUITS FOR AUTOMATIC HIGHWAY CROSSING PROTECTION,

Sheet 1 illustrates 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 1XSR.

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 1XSR.
When the train has moved past the insulated joints separating 1T and 2T track circuits, 2TR picks up to
establish a second stick circuit to 1XSR through 2TR front, 1TR back and 1XSR front contacts.

Also as the rear of the train moves beyondlfhe track connection of the transmitter and the insulated joints,
the overlay signal is again received and OTR is energized. The pickup of OTR establishes a pickup circuit
to XR through front contacts of 2TR, OTR’'and 1XSR, which bypasses 1TR front contact now released. The
pickup of XR cancels the highway crossafng indication. When the train clears the track circuit 1T, 1TR picks
up, 1XSR releases and the crossing cirg¢uits return to normal.

Sheet 2 illustrates the use of shunt ty'pe 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 AAR 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 |l and 2 shown on

AAR 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 to provide a sharp cut-off,

as train enters or leaves the crossing area.

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

(Sheet 2 of 2)
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JOINTS WITHIN APPROACH LIMITS.

BETWEEN XMTR NO.I AND XMTR NO.2.
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Exhibit D~27 New Drawing 8091 Typical Circuits for Automatic
Highway Grade Crossing Warning
Devices Showing Stick Release
Timer and Test SBwitch

“+Exhibit D-27 ‘continueds3:ils 36 @0 8ent.
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g ' Typical Circuits for Automatic Highway Grade Crossing Warning Device
=i Shoving Stick Release Timer and Test Svitch
a [+ xz '
w . -
XE] "} 1. Oplerution of test switch-vill cause the release of either stick
relay. :
2. Timer begins tining on the pickup of either stick relay. Under normal
ogarutlon the stick relays vill drop before the tiner expires. If
& there should be a fault in the traek circuit, which thea holds up a
a @ stick, the timer will run and on expiration of the tine period, causs
Z the stick relays to release. This vill cauas continuous oparation
T of the varning systea.
— o
- X 3. Timer should be set For a tiwe long enough For normal train operation
~ - and to permit complation of suitching moves. Tlme should not excead
5 — the time required For the arrival of g train in the opposing direction.
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