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These plans represent schemes used by some Member Roads. however, there are other
variations used which function equally well. It is to.be understood they are in
no sense wor~1ng drawings. In applying any of the principles shown the designer
should take into account local conditions and type of equipment to be used.

~ Date Dwg.

8000B Oct. 1967 8048A (Sheet 1) Sept. '1950
8001B Oct. 1967 (Sheet 2) Oct. 1960
8002B Oct. 1967 8049A Sept. 1950
8003B Oct. 1967 8050A Sept. 1950'
8004A Sept. 1947 8051A Sept. 1950
8005B Sept. 1966 8Q§?~)( 2 Sheets} Oct. 1971
8006A Sept. 1947 8053C Sept. 1970
8007B Oct. 1967 8054A Sept. 1950
a008A Sept. 1947 8055A 4 Sheetsl Sept. 1951
8009C Oct. 1967 q)"%S()(..£"fc 56A 4 Sheets Sept. 1951
8010B (Sheet 1) Sept. 1947 IC'lZO 8057 3 Sheets Sept. 1951

(Sheets 2-3) Sept. 1966 8A (2 Sheets) Sept. 1951

rt~ lSheet 41 Sept. 1947 8059A !Sheets 1-21 Sept. 1951
8011B Sheet 1 Sept. 1966 Sheets 3-4 Sept. 1952

':Jt.Y D heet 2) Sept. 1947 Sheets 5-61 Sept. 1953
~ :0\4) 8-012 S~pt. 1948 Sheets 7-8 Sept. 1956o \ 8013A Sept. 1948 8060A Sept. 1951

8014B Sept. 1966 8061A (Sheets 1-2) Sept. 1951
8015A Sept. lj48 (Sheet 3) Sept. 1953
8016A Sept. 1948 CJ135'JL.Efc 8063A Sept. 1952
8018A Sept. 1948 ~

Sept. 1952
8019A Sept. 1948 JC] S'O 8065A Sept. 1952

}~f; 8020A Sept. 1948 8066A lSheets 1-2} Sept. 1952
~ 8021 A Sept. 1948 . Sheet 3} Oct. 1955

~f;JV B022A (4 Sheets) Sept. 1948 8067A Sept. 1952
J;~CfJ~ 8023 (Sheet 1) Sept. 1948 oB9£Ei:'ci!1 Sept. 1952

(Sheets 2-4) Sept. 1948 Jo;~o 8069A Sept. 1952
8024A (2 Sheets) Sept. 1948 8 (2 Sheets) Sept. 1957
8025A (6 Sheets) Sept. 1950 B071A 17 Sheets) Sept. 1953
8026A Sept. 1948 B072A Sheets 1-3} Sept. 1953
8027A (Sheet 1) Sept. 1948 rheets 4-9) Oct. 1954

(Sheets 2-41 Sept. 1949 Sheets 10-131 Oct. 1955
(Sheets 5-6 Sept. 1950 Sheets 14-19 Sept. 1.956

8028C (3 Sheets) Sept. 1957 8073A Sept. 1953
8029A (Sheet 1) Sept. 1948 8074A lSheets 1-3} Sept. 1953

(Sheet 2) Sept. 1949 Sheets 4-10} Oct. 1954
8030A (2 Sheetsl Sept. 1950 (Shaets 11-12) Sept. 1956
8031A (2 Sheets Sept. 1950 8075A (2 Sheets) Sept. 1953
8032A Sept. 1948 80768 Jan. 1961

'/" B077A Oct. 1954
-I:~ 8033A Sept. 1949

8034A (2 Sh.ets) Sept. 1949 S078A (2 Sheets) Oct. 1954

8Jf;r?~ Sept. 1949 e079A Sept. 1956
8036A (3 Sheets) Sept. 1949 8080B {3 Sheets} Oct. 1959
8037A Sept. 1949 8081A (9 Sheets) Sept. 1958
8038A Sept. 1949 8082A (7 Sheets) Sept. 1958

/ 8039A Sept. 1949 B084A Sept. 1958
0$(; 8040A Sept. 1949 B085A 14 Sheets) Sept. 1958

~£)4?O~ Sept. 1949 8086A 2 Sheets} Oct. 1959
f\ 8042A Sept. 1949 80a7A Oct. 1960

8043A (4 Sheets) Sept. 1950 80a8A (Sheet 1) Nov. 1960
8044A Sept. 1950 {Sheet 2} Oct. 1960
8045A Sept. 1950 B089A Oct. 1960
a046A Sept. 1950 C"lllf90f f'heets 1-2) Sept. 1970
8047A (4 Sheets) Sept. 1950 Sheet 3) Sept. 1970
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These plans represent schemes used by some Member Roads; however, there are other
variations used which function equally well. It is to be understood they are in no sense
working drawings. In applying any of the principles shown, the designer should take into
account local conditions and type of equipment to be used.
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TYPICAL CIRCUITS REPRESENTING CURRENT PRACTICE FOR RAILWAY SIGNALING

1967

AUTOlVIATIC BLOCK SIGNAL SYSTEMS
Signal

Track signaled for one direction only: Drawing
Three aspect:

Color light signals using retained neutral polarized line relay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8000
Color light signals using biased neutral D line relay 8001
Color light signals using polarized line relay 8002
Color light ,signals using neutral line relays with relayed cut sections 8003
Color light signals using biased neutral D relays and retained neutral H relays 8060

, Color light or searchlight signals using coded tract circuits with line wire distant control 8008
Color light or searchlight signals using coded track circuits \vithout line wires with series

approach lighting relays " ., 8008
Color light or searchlight signals using coded track circuits without line wires with multiple

approach lighting relays . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8009
Color light or searchlight signals using coded track circuits without line wires with full-block

reverse code 8024 (2 sheets)
Searchlight signals using direct polarized line control 8006
Searchlight signals with local control using biased neutral line relays 8007

Four aEpect:
Circuit for approach signal using two wire line circuit coded for fourth asp?ct '.. 8079
Color light signals using retained neutral polarized HD line relay and neutral slow release D relay 8000
C'blor light signals using biased neutral D line relay and neutral slow release AD relay 8001
Color light signals using polarized RD· line relay and neutral slow release D relay 8002
Color light signals using retained neutral polarized line relay with relayed cut section 8003
Color light signals using retained neutral polar HD relays and neutral BH relays 8004
Color light signals using retained neutral polar HD relays with relayed cut sections 8004
Color light signals using biased neutral D relays and neutral BH relays 8005
Color light signals using polar HD relays and neutral BH relays 8005
Color light signals using coded track circuits without line wires, with multiple approach lighting

relays · · . · · · · · · · . . . . . . • . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8009
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AUTOMATIC BLOCK SIGNAL SYSTEMS--Continued
Signal

Drawing
Track signaled for one direction only: Continued:

Four aspect-- Continued:
Color light signals using biased neutral D relays, retained neutral H relays and neutral slow release

AD relays .
Searchlight signals with local control using retained neutral polarized line relays .
Searchlight signals with local control using biased neutral D relays and neutral slow release AD

relays ..
Searchlight signals using coded track circuits without line wires, rectified a-c operation ..

Track signaled in bot h directions:
Three aspect:

Color light signals opposite locations between sidings using retained neutral polar line relays with
three wire HD control ..

Color light signals opposite locations between sidings using polar HD relays and neutral slow release
HP relays willi three wire HD control ..

Color light signals opposite locations at ends of sidings using retained neutral polar relays with three
wire HD control .

Color light signals opposite locations at ends of sidings using polar HD relays and neutral slow
, release HP relays with three wireHD control .
Color light signals staggered locations between sidings using polarized line control, polar HD relays

and neutral slow release HP relays with three wire HD control .
Color light signals opposite locations between sidings using polar line relays ..
Searchlight signals opposite locations at ends of sidings using lliree wire direct polarized line control
Searchlight signals staggered locations between sidings using three wire direct polarized line control
Searchlight signals opposite locations between sidings using three wire direct polarized line control

with approach pick up of directional stick relay .
Searchlight signals staggered locations between sidings using three wire direct polarized line control

with approach pick up of directional stick relays .
Searchlight signals opposite locations at ends of sidings using four wire direct polarized line control .

8060
8006

8007
8047 (4 sheets)

8027 (Sheet 1)

8027 (Sheet 1)

8027 (Sheet 2)

8027 (Sheet 2 )

8027 (Sheet 5)
8029 (Sheet 1)
8027 (Sheet 3)
8027 (Sheet 4)

8027 (Sheet 6)

8027 (Sheet 6)
8029 (Sheet 2)
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AUTOMATIC BLOCK SIGNAL SYSTEMS--Continued
Signal

Drawing
Track signaled in both directions--Continued:

Four aspect:

Color light signals opposite locations between sidings using polar HD relays and neutral slow release
AD relays with four wire HD control.. .. . . .. • . . .. . .. .. .. . . .. .. .. . . . . .. .. .. . . . . . . . .. . . . . .. .. . . . . . . . . . . . . . . . . .. 8029 (Sheet 1)

BLOCK INDI CATION

Using overlay line circuits

BLOCK SIGNALS

8087

Remote control:
Using coded carrier frequency for control and indication over existing telephone line 8063
Using coded carrier frequency with indication transmitted by inverse coded carrier frequency II Q. 8073

CAB SIGNALS

See train control, train stop and cab signal systems.

CLASSIFICATION YARD SYSTEMS

Hump and trimmer signal control and indication, signal lighting, retarder control, switch control and
indication circuits _ _ It • • .. • • • .. 8072 (19 sheets)

C ODED TRACK CmCUITS

Normally energized with traffic control. .. . .. .. . . . . . . .. .. . . . . . . . . .. .. . . . . . . . . .. . . . . .. .. . . .. . . .. .. .. .. .. .. . . . .. . . 8074 (12 sheets)
Normally de-energized with traffic control II D .. • • • • • • • • .. • .. .. • • .. 8059 (8 sheets)
Primary battery operation \vith series approach lighting relays ~.. 8008
Primary battery operation with full-block reverse code 8024 (2 sheets)
Priluary or storage battery operation II II .. .. • • • .. 8008
Rectified a-c operation fi· "" _ 8047 (4 sheets)
Storage battery operation wIth multiple approach lighting relays 8009



44085.4
DEAD SECTION PROTECTION

Signal
Drawing

Trap c'ircuits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. .. . .. .. . .. .. . .. . . . .. .. . . . . 8042

DETECTORS

Bridge alignment __ .. . . . . . . . .. . .. . . .. . . .. . .. . .. . . . .. . . . .. .. .. .. .. .. .. . .. .. . .. . . .. . . .. . .. . . .. . .. . .. . . . . . .. .. .. . .. . 8040
Dragging equipment breakable type.. .. .. .. . . . . .. . . . . . . . . . . . . . . . . .. .. .. . . . . .. . . . . . .. . . . . .. . . . . . . . . . . . . .. 8013
Dragging equipment breakable type with illuminated sign on approach signal II .. 8012
Dragging equipment self-restoring type with illuminated sign on approach signal II • • • .. • • • 8032
Falling rock and earlli slide II ••••••••••••••••••••••••••••• II • • • • • • • • • • • • 8016
Fire II II II • • .. • • 8040
High water ell III It til II. • • • 8040

ELECTRIC SWITCH LOCKS

Approach and time locking for crossover between main tracks, signaled in both directions .
Approach locking with releasing track section, track signaled in one direction .
Approach locking willi releasing track section, track signaled in both directions II ••••• til ••

Lever controlled within interlocking limits .
Manual control" with overlay line circuits II •••••

Time locking with or without manual control II .

Time locking with releasing track section II II ••••••••••••••••••••••

illGHWAY CROSSING PROTECTION

Automatic crossing signals with automatic gates til It II • II • II ..

Automatic crossing signals with or without manual control II ••• It It $ •• @ •••• II II II •

Automatic, using overlay track circuit II .. II II 111 til • II II II II It " • II • II II • II • II • It .. II

Interconne ction of railway - highway traffic signals II II /I til •• II II It ••• II • til II II • " •• *' " II

Selective speed control for one direction only, with time and switch cut-out . II ell ..... II II .

Time cut-out" receding cut-out and train meeting .. II • II II II II II • II .. " II .. II 0) II • II •

8076
8037
8048 (Sheet 1)
8059 (Sheet 2)
8074 (Sheet 6)
8018
8048 (Sheet 2)
8019
8019

8053
8011 (2 sheets)
8090 (3 sheets).
8083
8052 (2 sheets)
8084



INDICATORS

Coded selective OSing device .
Directional OSing device for use in non-signaled territory ..
Non-directional OSing device with time cut-out ..
Yard track, code control .
Yard track, direct wi re contr"ol .

INTERLOCKING

Automatic:
Automatically timed route selection and supervisory control .
Single tsack crossing single track with home signals controlled through opposing approach

circuits ..
Single track crossing sirgle track using route relays ..
Switch and signal control for operation on single track between adjacent ends of double track ..

Electric with mechanical locking:
For movable ~ridge ..
With battery switch indication ..
Willi dynamic switch indication " - ..

Electro-pneumatic with mechanical locking:
Willi battery switch indication " "' ..

Relay type local control:
For movable bridge .
Functions individually controlled, signal levers in diagram ..
Functions individ ually controlled, signal levers not in diagram ..
Railroad cro-ssing - _ .
Route type, signal levers and movable point route indicators in diagram ..
Route type, signal levers in diagram, line of light indications ..

44085.5
Signal

Drawing
8069
8041
8041
8021
8020

8085 (4 sheets)

8028 (3 sheets)
8070 (2 sheets)
8086 (2 sheets)

8057 (3 sheets)
8023 (Sheets 1, 2, 4)
8022 (4 sheets)

8023 (Sheets 1 ~ 2, 3)

8034 (2 sheets)
8043 (4 sheets)
8010 (4 sheets)
8056 (4 sheets)
8071 (7 sheets)
8025 (6 sheets)
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INTERLOCKING- - Continued

Signal
Relay type remote control: Drawing

Code type, functions individually controlled. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8055 (4 sheets)
Code type, functions individually controlled, single switch layout. . . . . . . • . . . . . . . . • . . . . . . . . . . .. 8058 (2 sheet~)

Direct wire type, functions individually controlled. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8036 (3 sheets)
Direct wire type, functions individually controlled, single :switch layout, using four wires. . . . .. 8030 (2 sheets)
Direct wire type, functions individually controlled, single switch layout, using five wires. . . . . .. 8031 (2 sheets)

LIGHT-OUT PROTECTION

See signal lighting.

MOVABLE BRIDGE PROTECTION

Interlocking:
Electric willi mechanical locking ...............•..........................................
Relay type ...............................••.............................................
Automatic signal protection ......•...............................•.........•....•.........

POWER SUPPLY

8057 (3 sheets)
8034 (2 sheets)
8080 (6 sheets)

Typical power distribution. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8033

SIGNAL LIGHTING

Approach lighting .....•.......••••.....•.•..•.......................................•....

Light-out protection:
Two unit color light signals, Code Rule 290 ..................•..••.•....•.••..•...•...•....
Two unit searchlight signals, Code Rule 290 ...•••..•......................•...........•••..

8046

8061 (Sheets 2.3)
8061 (Sheet 1)
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SPRING SWITCH PROTECTION
Signal

Track signaled in one direction: Drawing
Siding signal manually cleared. . . . . . .. . . . .. . • • .. .. .. .. .. .. .. .. .. .. .. .. . .. . .. .. . .. .. . .. . . .. .. . .. . . . . . .. . .. .. . .. .. . .. . . .. .. 8015
Signals, approach cleared with approach locking. . . . . . . . . . . . .. . . . .. .. .. . .. • . • • . . . .. . . . . • . . . . . . . . . .. 8050
Signals, semiautomatic with approach locking 8049
Signals normally clear with approach locking 8014

Track signaled in both directions:
Siding signal manually clear'ed. . . . .. . . . . . . . .. • . . . . .. . . .. . . .. . . . . . .. . . . . . . . . . . .. . .. . . . . • • .. . . .. . . . . . .. 8067
Signals normally clear 8068, 8077

SWITCH HEATERS AND SNOW BLOWERS

Direct wire remote control:
Electric type switch heaters. . . . . .. . . . . .. . . . . . .. . . . . . . . .. . . . . . . . . . . . .. .. . .. . . . . . . . . . . . . . . . . . . . . . .. 8088 (Sheet 1)
Gas or oil type " 8088 (Sheet 2)

SWITCH MACHINES

Power-operated switch machine--dual control 8089

TRAFFIC CONTROL SYSTEMS

Coded type:
Control machine 8066 (Sheet 3)
Modified; spring-power ends of siding, using two wire HD control. . . • .. . . . .. • . • . . . . . . . . . . . . . .. . .. 8082 (7 sheets)
Normal alternately reversingpolar coded track-slow code 8081 (9 sheets)
Normally de-energized coded track control 8059 (8 sheets)
Normally energized coded track control. . . . . • • . . . . . .. . . • . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . .. . .. 8074 (12 sheets)
Two wire HD control, opposite intermediate signals ".... . . . . . .. 8044
Two wire HD control, end of siding location. . .. . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . .. . . . • . .. 8066 (2 sheets)
Two wire direct control, opposite intermediate signals. .. . . . . . .. .. . • • • • . . . . . • .. • . . . • . . .. . . . . . • . . .. 8045
Two wire direct control, staggered interm.ediate signals . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .. . . . . .. 8045
Three wire HD control, opposite intermediate signals ". 8027 (Sheet 1)
Three wire HD control, end of siding location.........••.. .- .- •. -" . .. .. . . . . . .. 8058 (2 sheets)
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TRAFFIC CONTROL SYSTEMS--Continued
~ignal

Drawing
Traffic locking:
. Electric lever locking type between attended offices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8035

Mechanical locking at attended location and circuit locking at coded remote location 8065
Mechanical locking at attended location and circuit locking at direct wire remote location. 8064
Relay type between attended offices. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8026

TRAIN CONTROL, TRAIN STOP AND CAB SIGNAL SYSTEMS

Interrnittent inductive system with wayside train stop inductors

Track signaled in one direction:
Coded cab signal control superimposed on d-c track circuits .
Coded cab signal with continuous type speed control .

Track signaled in both directions:
Coded cab signal control superimposed on d-c track circuits .
Four indication coded cab signal control superimposed on d-c track circuits at interlock-

ing .

TRAIN ORDER SIGNALS

Electric semaphore and color light

8075 (2 sheets)

8038
8078 (2 sheets)

8039

8051

8054



t1334

ADDENDUM TO A.A.H. SIG.SEC. aOOOA

'1'YPICAL THREE .AND FOUR...ASPECT COLOR LIGHT AUTOMATIC SIGNAL CIRCUliS.

These oircuits make use of the retained neutral polo. r1zed relay when pole changing does not open its
neutral oontaots and thus avoids mOnlentary change ox" aspeots during pole change periods.

Double break and shunt of the HD line circuit aver contacts oft~ track relays are shown" illustrating
a method of checking the shunt jumper. To prevent e. momentary flash of the clear aspeot when a shori;
high-speed train vacates the blook1the positive energy for the ED line circuit is selected through a
front contact of "the track relay in approach to the signal.

Full-block approach lighting 1s provided by use of an AER relay in series with the HD line oircuit.
'!'he AER relay 1s slow release to bridge the momentary opening of its control during the pole ohange
of the HD line oirou it. Light out proteotion is not shown and should be added as required.

In the three-block sig.nal circuit the DR relays are slow release to avoid an undesirable display of
an approach medium aspe.at, as "the signal changes from cleer to stop with the passing of a t:rain.

The 22D relay oontrol wires are not shunted when energy is removed by 12HD relayo '!'he shunt is
omitted because there is a possibility of stepping up a signal indication from approach medium to
olear in case of e. break in N22HD wire.
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ADDENDUlVl TO AAR SIGNAL 8000B

TYPICAL THREE AND FOUR-ASPECT COLOR LIGHT AUTOMATIC SIGNAL CIRC1JITS.

These circuits 111ake use of the retained neutral polarized line relay \vhich when pole changing does not open its
neutral contacts and thus avoids m0111entary change of aspects during pole change periods.

Double break of the HD line circuit through contacts of the track relays are shown. To prevent a 1110111entary flash
of a clear aspect when a short high-speed train vacates a block, positive energy for the HD line circuit is selected
through a front contact of the track relay in advance of the signal. If protection against joint hopping is required,
slow pick up retained neutral HDR can be used.

Full-block approach lighting is provided by use of an AER in series with the HD line circuit. The AER is slow re
lease to bridge the nl0mentary opening of its control during the pole change of the HD line circuit" Light out pro
tection is not shown and should be added as required.

In the four-aspect signal circuit the DR is slow release to avoid a momentary display of an approach medium as
pect, as the signal changes from clear to stop with the passing of a train.
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10449-10

ADDENDUM TO Ao1t""Ro SIGoSEC o BOOlA.

TYPICAL THREE AND FOUR=ASPECT COLOR LIGHT AUTOMATIC SIGNAL Cl:?-CUITS o

These circuits make use of the biased neutral line relay in combination with a non-biased neutral relayo
A full=wave rectifier is shown in the control of the HR relay causing energy to now through the re.lay
in the same direction with either of line voltage o This rectifier also causes the HR relay
to be sufficient.ly slow in to avoid a momentary change in aspect during the open circuit pole
change periodo

This circuit shows double break and shunt of the HD line circuit over contacts of the track relays,
illustrating a method of checking the shunt jumper 0 To prevent a momentary flash of the clear aspect
when a short high-speed train vacates the block,9 the positive energy for the lID line circuit is se
lected through a front contact of the track relay in advance of the signal o

Full ....block approach lighting is provided by use of an AER relay in series with the HD line circuito

The AER relay is slow release to bridge the momentary opening of its control during the pole change
of the HD line circuit o Light out protection is not shown and should be added as required o

The rectifier is connected to the line between the two coils of the biased neutral relay to eliminate
direct exposure of the rectifier to lightning~ and also to prevent induced 8 0 Co energy, if present
in the HD line circuit~ from falsely energizing the HR relayo

In the four=aspect signal circuit the ADRrelays are slow release to avoid the display of a momenta~

aspect other than stop~ when a train passes the signal o

The shunt is omitted from the 22ADR relay control wire when the 12DR relay is de-energized, due to the
possibility of obtaining a less restrictive indication with a break in the N22HD wire o
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SIGNAL 800IB

TYPIC~L\L THREE .AND FOlJR-ASPECT COLOR LIGHT AUTOl\'LA.TIC SIGNAL CIRCUITS.

These ci rcuits nlake use of the biased neutral line relay in combination \vith a non-biased neutral relay. A full-wave
rectifier is sho\vn in the control of the HR causing energy to flo\v through the relay in the salne direction with either
polarity of line voltage. This rectifier also causes the HR to be sufficiently slo\v in releas ing to avoid a momentary
change in asp~ct during the open circuit pole change period.

This circuit sho\vs double break of the HD line circuit through contacts of the track relay. To prevent a momentary
flash of a clear aspect \vhen a short high-speed train vacates the block, positive energy for the HD line circuit is se
lected through a front contact of the track relay in advance of the signal.

Full-block approach lighting is provided by use of an AER in series with the HD line circuit. The AER is slow re
lease to bridge the momentary opening of its control during the pole change of the HD line circuit. Light out protec
tion is not sho\vn and should be added as required.

The rectifier is connected to the line between the two coils of the biased neutral relay to eliminate direct exposure of
the rectifier to lightning, and also to prevent induced a-c energy, if present in the HD line circuit, from falsely ener
gizing the HR I

In the four-aspect signal circuit the ADR is slo\v release to avoid the display of a momentary aspect other than stop,
\vhen a train pesses the signal.
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10449-11

ADDENDUM TO A.A.R. SIG.SEC. 8002A:

TYPICAL THREE AND FOUR-ASPECT COLOR LIGHT AUTOMATIC SIGNAL CIRCUITS.

These circuits make use of the ordinary acting polarized relay in combination with a slow release
neutral repeater relayo The relay repeating the neutral contact of the HDR relay must be sufficiently
slow release in releasing to bridge the maximum open-circuit interval during the pole changing period»
thus avoiding a momenta~ change in aspect.

This circuit shows double break and shunt of the HD line circuit over contacts of the track relays,
illustrating a. method of checking the shunt jumpero To prevent a momentary flash of the clear as
pect when a short high-speed train vacates the block~ the positive energy for the HD line circuit is
selected through a front contact of the track relay in advance of the signal o

Full-block approach lighting is provided by use of an AER relay in series with the HD line circuit.
The AER relay is slow release to bridge the momentary opening of its control during the pole change
of the HD line circuit o Light out protection is not shown and should be added as requiredo

In the four-aspect signal circuit the DR relays are slow release to avoid the display of a momenta~
aspect other than stop, when a train passes the signal.

The shunt is omitted from the 22DR relay control wire when the l2HDR relay is de-energized, due to
the possibility of obtaining a less restrictive indication with a break in the N22HD wire.
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ADDENDUM TO AAR ~..L'-""J.'1". .L..L-I 8002B

TYPICAL THREE AND FOUR-ASPECT COLOR LIGI-IT AUTOMATIC SIGNAL CIRCUITS.

These circuits make use of the ordinary acting polarized line relay in combination with a slow release neutral re
peater relay. The relay repeating the neutral contact of the HDR must be sufficiently slow release to bridge the
maximum open-circuit interval during the pole changing period, thus avoiding a momentary change in aspect.,

This circuit shows double break of the HD line circuit through contacts of the track relays. To prevent a momen
tary flash of a clear aspect when a short high-speed train vacates a block, positive energy for the HD line circuit
is selected through a front contact of the track relay in advance of the signal. If protection against joint hopping is
required, slow pick up and release IIPR can be used.

Full-block approach lighting is provided by use of an AER in series with the liD line circuit. The AER is slow re
lease to bridge the momentary opening of its control during the pole change of the HD line circuit. Light out protec
tion is not shown and should be added as required.

In the four- aspect signal circuit the DR is slow release to avoid the display of a momentary aspect other than stop,
when a train passes the signal.
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ADDENDUM TO AAR SIG. SEC. 8003A

TYPICAL FOUR-ASPECT COLOR LIGHT AUTOMATIC SIGNAL CIRCUITS.

.3235

These circuits utilize two different types of "D" relays. The neutral line circuit shown at the top utilizes a neutral relay,
and the polarized line circuit shown at the bottom utilizes a retained polar relay. The retained neutral polar line relay's
neutral contacts do not open when the polarity changes, thus preventing momentary change of aspect during this period.

AE relays are used in series with the D relays to provide full block approach and advance lighting. The AE relays used
in series with the retained neutral polar line relays are slow release to bridge the momentary opening of their controls
during the polarity change of the D line circuit.

Information pertaining to the relayed cut-sections utilized between signals will be found in Chapter VII-Non-Coded
Direct Current Track Circuits, American Railway Signaling Principles and Practices, pUblished by the Communication
and Signal Section, AAR. .
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ADDENDUM TO AAR SIGNAL 8003B

TYPICAL THREE AND FOUR-ASPECT COLOR LIGHT AUTOMATIC SIGNAL CIRCUITS.

These circuits utilize two different types of D relays. The line circuit shown at the top utilizes a neutral line re
lay, and the line circuit shown at the bottom utilizes a retained neutral polarized line relay. The retained neutral
contacts do not open when the polarity changes, thus preventing momentary change of aspect during this period.

AER is used in series with the DR to provide full-block approach and advance lighting. The AER used in series with
the retained neutral polarized line relay is slow release to bridge the momentary opening of the control during the
polarity change of the D line circuit.

Information pertaining to the relayed cut- sections utilized between signals will be found in Chapter VII - - Non- Coded
Direct Current Track Circuits, American Railway Signaling Principles and Practices, published by the Communi
cation and Signal Section, AAR.
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3235.2
ADDENDUM TO AAR SIG. SEC. 8004A

TYPICAL FOUR-ASPECT COLOR LIGHT AUTOMATIC SIGNAL CIRCUITS.

These circuits utilize the retained neutral polar line relay HD whose neutral contacts do not open when its polarity
changes, thus preventing momentary change of aspects during this period.

The line circuits shown double broken and shunted through the contacts of some track and line relays" illustrate a method
of checking the shunt jumper.

To prevent a momentary display of the green aspect at signal 11" when a short high-speed train vacates the block at
signal 21" the 11HD circuit is selected through a front contact of the A21 TR.

The circuits shown at the top provide for full block approach lighting while those shown at the bottom provide for both
full block approach and advance lighting. The AE relays used in series with the HD circuits are slow release to bridge
the momentary opening of their controls during the polarity change of the HD circuit.

For information pertaining to the relayed cut-section (B22TR)" refer to Chapter VII-Non-Coded Direct Current Track
Circuits" American Railway Signaling Principles and Practices" published by the Communication and Signal Section" AAR.
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3235. 3

ADDENDUM TO AAR SIG. SEC. 8005A

TYPICAL FOUR-ASPECT COLOR LIGHT AUTOMATIC SIGNAL CIRCUITS.

The circuits shown at the top of this plan utilize the biased neutral line relay D in combination with a non-biased neutral
relay AH. A full wave rectifier is shown in the control of the AH relay causing current to flow through it in the same
direction with either polarity of line voltage. The rectifier also causes the AH relay to be sufficiently slow in releasing
to avoid a momentary change in aspect during the open circuit polarity c4ange period. The rectifier is connected between
the coils of the biased neutral relay and non-biased relay to eliminate direct exposure of the rectifier to lightning" and
also to prevent induced a-c if present in the D circuit, from picking up the AH relay.

The circuits shown at the bottom utilize the ordinary acting polar line relay HD in combination with a slow release
neutral repeating relay HDP. The HDP relay repeating the neutral contact of the HD relay must be sufficiently slow
in releasing to bridge the maximum open circuit interval during the polarity change period" thus avoiding a momentary
change in aspect.

The line circuits shown double broken and shunted through the contacts of some track and line relays illustrate a method
of checking the shunt jumper.

To prevent a momentary display of the green aspect when a short high-speed train vacates the block" the D and HD line
circuits are selected through a front contact of the track relay in advance of the signal.

Full block approach lighting is provided by use of an AE relay in series with the D and HD line circuits. The AE relay
is slow release to bridge the momentary opening of its control during the polarity change of the D and HD line circuits.
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10449-12

ADDENDUM TO A.A.R. SIG.SEC o 8006A

TYPICAL THREE AND FOUR-ASPECT SEARCHLIGHT AUTOMATIC SIGNAL CIRCUITS.

The circuits shown on the upper portion of the plan~ for three-aspect signals~ make use of a two-wire
polarized line control circuit,? being taken directly to the searchlight signal mechanism.9 without the
use of local control relayso The circuits provide that if a signal fails to display either an approach
or clear indication~ the signal in the rear cannot display a less restrictive indication than approach,
since the pole changing HDGPR relays repeat the signal mechanism contacts in the proceed positiono The
HDGPR relay is slow release to bridge the transfer period of the signal mechanism contactso

The circuits on the lower portion of the plan for four-aspect signals~ show the use of retained neutral
polarized line control relaya~ which when pole changing do not open their neutral contacts and thus
avoids momentary change of aspects during pole ehange periodso The DGPR relay is slow release to bridge
the open cireuit period duri.ng change of signal aspects between yellow over green and green over redo

These circuits show double break and shunt of the line circuits over contacts of the track relayso To
prevent a momentary nash of the clear indication when a short high ....speed train vacates the block, the
positive energy for the line circuits are selected through front contacts of the track relays in advance
of the signal o

Full block approach and advance lighting is provided by use of an AER relay in series with the line
circuit. The AER relay should be made slow release when required to bridge the momentary opening of
its control during the pole change·· period. Light out protection is not shown and should be added as
required 0'
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10449-1.3

ADDENDUM TO A.AoR o SIG.SEC. B007A

TYPICAL THREE AND FOUR=ASPECT SEARCHLIGHT AUTOMATIC SIGNAL CIRCUITS.

These circuits make use of the biased neutral line relay in combination with a non-biased neutral
relay 0 A full=wave rectifier is shown in the control of the HR relay causing energy to flow through
the relay in the same direction with either polarity of line voltage o This rectifier also causes
the HR relay to be sufficiently slow in releasing to avoid a momentary change in aspect during the
open circuit pole change period o

This circuit shows double break and shunt of the HD line circuit over contacts of the track relays.
To prevent a momentary flash of the clear indication when a short high-speed train vacates the blocki

the positive energy for the HD line circuit is selected through a front contact of the track relay
in advance of the signal o

Full block approach lighting is provided qy the use of an AER relay in series with -the HD line cir
cuito The AER relay may be slow release to bridge the momentary opening of its control during the
pole change of the HD line circuit o Light out protection is not shown and should be added as re
quired o

The rectifier is connected to the line between the two coils of the biased neutral. relay to eliminate
direct exposure of the rectifier to lightning9 and also to prevent induced &oC o energy, if present in
the HD line circuit~ from falsely energizing the HR relayo

In the four-aspect signal circuit the ADR relays are slow release to avoid the momentary display of
an indication other than stop, when a train passes the signal o

The shunt is omitted from the 22AD relay control wire when the l2ABDGPR relay is de-energized, due to
the possibility of obtaining a less restrictive indication with a break in the N22HD wireo
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ADDENDUM TO AAR SIGNAL 8007B

TYPICAL THREE AND FOUR-ASPECT SEARCHLIGHT AUTOMATIC SIGNAL CIRCUITS.

These circuits make use of the biased neutral line relay in combination with a non-biased neutral relay. A full-wave
rectifier is shown in the control of the HR causing energy to flow through the relay in the same direction with either
polarity of line voltage. This rectifier also causes the HR to be sufficiently slow in releasing to avoid a momentary
change in aspect during the open circuit pole change period.

This circuit shows double break of the HD line circuit over contacts of the track relays. To prevent a monlentary
flash of the clear indication when a short high-speed train vacates the block, the positive energy for the HD line cir
cuit is selected through a front contact of the track relay in advance of the signal.

Full-block approach lighting is provided by the use of an AER in series with the HD line circuit. The AER may be
slow release to bridge the momentary opening of its control during the pole change of the HD line circuit. Light out
protection is not shown and should be added as required.

The rectifier is connected to the line between the two coils of the biased neutral relay to eliminate direct exposure of
the rectifier to lightning, and also to prevent induced a-c energy, if present in the HD line circuit, from falsely ener
gizing the HR.

In the four-aspect signal circuit the ADR is slow release to avoid the momentary display of an indication other than
stop, when a train passes the signal.
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ADDENDUM TO AAR SIG. SEC. 8008A

TYPICAL CODED TRACK CIRCUIT WITHOUT LINE WIRES FOR THREE-ASPECT AUTOMATIC SIGNALS.

3235.4

The circuits shown with line wire for distant control employ coded track circuits for track occupancy detection. These
coded track circuits are continuously coding and are shunted during the off-period to dissipate any energy stored in the
rail track circuit with resultant improvement in the code pattern. The track feed limiting resistor should not be in
cluded as part of the shunt circuit.. If the block is too long for one coded track circuit, a front contact coding cut-section
is used. If additional cut-sections are required" a back contact coding cut-section (circuits for which are not shown)
may be required to correct· for code distortion. Transformer decoding for the control of the Iffi is shown. This type of
decoding provides immunity to single stroke decoding due to the use of a 'slow pick-up HR. Examples are shown for
controls of both color light and searchlight type signals with series line approach relays used in both cases. This cir
cuit provides full block approach lighting as well as full block advance lighting.

The circuits shown without line wire for distant control employ 75 and 180 coded track circuits" display of the green
aspect being dependent on receptioJ;1 of 180 code. The track circuits are shunted during the off-period of the code
transmitters. Alternates are shown to provide approach control of code transmitters, along with the usual HR control
of the transmitters. In either case" approach lighting is provided by means of a series approach track relay and
associ9-ted repeaters. The repeaters are required to assure that the relay used for approach lighting will remain up
during approach of a train while 75 code is being transmitted. To insure that the 12AR will continue to follow the code"
on approach of a train" a front contact of 12APR decreases the resistance in the circuit" thus increasing the current
in the AR. The APPR is used to prevent a momentary display of the yellow asp'ect during the time required to pick up
th~ DR upon approach of a train.. An example of relay decoding of the HR with tuned decoding unit for 180 decoding is
shown.. The 22HR is selected through a front contact of 22FPR to insure that the code following track relay is operating
at either of the code rates provided. The rectifier snubbing circuit for the 22HR is arranged as shown to provide quick
release of the HR when the 22FPR is released. Also shown is transformer decoding of the HR with tuned decoding unit
for 180 decoding. In both the relay decoding and transformer decoding examples" the tuned decoding units remain de
energized until the approach repeater relay APR picks up so as to provide power savings and longer contact life in
the code following TR.
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ADDENDUM TO A.AoR o SIG.SEC. 8009A

TYPICAL CODED TRACK CIRCUIT WITHOUT LINE WIRES FOR THREE AND FOUR-ASPECT AUTOMATIC SIGNALSo

These circuits show the use of coded track circuits to provide the control for three and four
aspect automatic block signals. Approach lighting of the signals is accomplished by the use of a
code following AR relay and a neutral APR relay0 The AR relay is connected by separate leads to the
track to improve shunting characteristics o This relay stops coding when the train approaches the
battery end of the track circuit, the distance being dependent upon the track circuit adjustment o

The rectifier is placed across the coils of the APR to hold over the off period of the code o

The mechanically rectified relay type of decoding circuit is shown as one possible means of decoding
any code frequency with tuned decoding units for decoding the 120 and 180 code o The track circuit
is shunted during the off period of code transmitting relay to improve the code pattern o The track
feed limiting resistance should not be included as part of the shunt circuit.

This plan shows two methods of supplying coded energy to the track circuits; one by direct insertion
of code transmitter contacts into track feed and an alternate method of using a code transmitter
repeating relayo The code repeating relay permits use of additional coding contacts in multiple to
reduce contact resistance and to prolong the life of the coding contacts.

In the upper portion 'of the plan, the 21HDGPR relay is slow release to bridge the signal mechanism
transfer period. The 22BDR relay shown in the lower portion of the plan is controlled through the
22ADR relay to insure that the 22BDR relay remains energized when the 180 code is received o
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ADDENDUIVI TO AAR SIGNAL 8DDge

TYPICAL CODED TRACK CIRCUIT WITHOUT LINE WIRES FOR THREE AND FOUR-ASPECT AUTOMATIC SIGNALS.

These circuits show the use of coded track circuits to provide the control for three and four-aspect automatic block
signals. Approach lighting of the signals is accomplished by the use of a code following AR and a neutral APR. The
AR is connected by separate leads to the track to improve shunting characteristics. This relay stops coding when the
train approaches the battery end of the track circuit, the distance being dependent upon the track circuit adjustment.
The rectifier is placed across the coils of the APR to hold over the off period of the code.

The mechanically rectified relay type of decoding circuit is shown as one possible means of decoding any code fre
quency with tuned decoding units for decoding the 120 and 180 code. The track circuit is shunted during the off period
of code transmitting relay to improve the code pattern. The track feed limiting resistance should not be included as
part of the shunt circuit.

This plan shows two methods of supplying coded energy to the track circuits; one by direct inrertion of code trans
mitter contacts into track feed and an alternate method of using a code transmitter repeating relay. The code re
peating relay permits use of additional coding contacts in multiple to reduce contact resistance and to prolong the
life of the coding contacts.

In the upper portion of the plan, the 2lHDGPR is slow release to bridge the signal mechanism transfer period. The
22BDR shown in the lower portion of the plan is controlled through the 22ADR to insure that the22BDR remains ener
gized when the 180 code is received.
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ADDENDUN 'ro A.A.R. SIG.SEC. 80lCtlE

TYFICAL BELAY TYPE INTERLOCKING CIRCUITS.

circuits bave been designed to control svntches and signals by levers that are not
mechard.cally interlocked and are not provided w'ith electric locks or other mechanical means
to restrict their movenents o The use of relays provides the equivalent protection usually
provided by mechanical and electric locking of leverso

The route check netHork sho~m on Sheet 1 provides a preliminary route check before a signal
JL:::Y be cleared, insuring that S1rritch level's are in the proper positions to as sure a complete
rcn:~te for the signal to be cleared; also that s1.·ritches in the route correspond in position
to levers controlling-them, that opposine siLmal levers are not in a position to clear opposing

and that opposing signals are in the stop position. A relay is provided for each
lever in the route check circuits, that must pick up before circuit is cor.l.pleted to

clE:ar signalc These relays are desi[:.Tlated HSR, and each is provided 1{'ith a holding circuit
that may only be released bJr restoring the lever of signal affected to the normal position,
or by a train passing the siGnal and shunting the track relayo This prevents changing a
cleared signal to "stopll indication should an operator inadvertently move a sv-Jitch lever in
route 0r the opposing signal levero SlOvI release relays designated NLFR, on Sheet 1, vlhich
repeat the normal position of the siEnal levers are provided to prevent the storage for the
control of a signal until a route is established; also to prevent the storage for the control
cf a sienal if the signal lever controlling an opposi,ng signal has. been operated o

T:r.e sienal control net"Tork Sh01\"'11 on Sheet 2 consists of circuits for direct control of search
light signals vn1ile the network sho,·m on Sheet 3 consists of circuits for control of relays for
color light signals. Both networks check all the switch repeating relays in the route energized,
the s\ritch locking and approach locking relays de-energized, also that the opposing approach
locking relay is energizedo Restricting signals are controlled through first track section
onlyc l,~lhen a call-on aspect is desired, on signals 2 and 6, for a follolung move into an
occupied block, the call-on button is pushed, which momentarily energizes the NLPR, thus re
ener£izing the HSR, and energizing the COSR.

The s1.ritch locking relays designated LSR shovm on Sheet 4 are controlled bJr track relays,
route locking relays and approach locking relays. The approach locking relays lock svutches
as soon as route has been established and HSR relay has picked up. The conwon side of the
circuit for each svritch locking relay is selected over its ovm front contact and in multiple
are agreement circuits, a norrnal polar contact of sldtch repeater relay and normal s'tntch
lever contact and a reverse polar contact of syutch repeater relay and reverse s14.itch'lever

(Sheet 1 of 2)
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ADDENDill1 TO A.A~R. SIG.SEC. 8010! - Continued 19510-6

contact. With this arrangement, if a switch lever is moved when its lockinS relay is de
energized, the relay lvill not pick up until switch lever has been restored to its initial
position ~o agree with the position of switch which completes pick-up circuit of switch
locking relay. This prevents the storage of switch control when the switch is locked.

Circuits that are not entirely in operating tower are double wire double break, except
signal repeating relay circuits.

(Sheet 2 of 2)
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3235.5
ADDENDUM TO AAR SIG. SEC. 8011A

TYPICAL CIRCUITS FOR mGHWAY GRADE CROSSING SIGNALS.

Typical circuits on this plan show basic requirements to automatically or manually control highway grade crossing
signals. .

A train occupying an approach circuit of 3rd Street will release the approach control relay 3WTPR or 3ETPR, which
in turn will release the XR causing the crossing protection to operate. A directional stick relay circuit is employed,
which provides for picking up the receding directional stick relay at the time a train enters the island track section 3T
with the approach control circuit occupied and the receding control circuit unoccupied. Thus, when the entire train
has progressed across the island track section onto the receding control circuit, the receding stick relay up provides
an alternate path for the pick-up of the XR causing the crossing protection to cease operating.

Contacts of the island track -section relay 3TR are inserted in the TPR circuit to assure that the receding directional
stick relay will be energized when a short wheel base train moves across the island track section. The stick contact
of the rPR is used to prevent the pick-up of the directional stick relays due to a momentary release of the island section.

Directional stick relays are slow release to bridge the open circuit time that may be caused by relay contact transfer
time of the 3TR-5TR and TPR's, in addition to joint hopping. .

A time circuit is employed as a means of detecting slower speed movements within the approach limit. ',Occupancy of
1T energizes the TER, through contacts of 1TR and TESR. After a predetermined time has expired, TER picks up
TESR, which in turn provides an alternate path through TESR picked up, TER check contact closed, assuring TER
has completed a full cycle, to pick up 3WTPR, allowing crossing protection to cease operation until such time as train
enters restart section 2T. .

An interlocking relay is used at 5th Street. For detailed description of the features of this relay, see Chapter VI
Direct Current Relays, American Railway Signaling Principles and Practices, published by the Communication and
Signal Section, AAR. I

The interlocking relay coils 5WXR and 5EXR serve as control relays of their respective approaches. The occupancy
of the eastward approach will cause the 5WXR to be released, thereby releasing the control relay 5XR and actuating
the crossing protection. With the occupancy of the island track section".5T, the 5EXR is released, but due to the
interlocking feature, the armatur'e will only drop to its intermediate position retaining front contacts marked X closed.
When the entire train has receded from the island section, 5WXR is picked up, allowing control relay 5XR to pick up,
through 5ZR, 5WXR and with 5EXR at intermediate position. When the train has cleared the receding approach 5EXR
picks up, releasing the interlocking feature.

(Sheet 1 of 2)



3235.6

ADDENDUM TO AAR SIG. SEC. BOllA - Continued

A switch stick circuit 7TSR is provided .to cut out the crossing protection in the event movements are made through
switch Ao

Manual control.
..(

A panel is provided equipped with indication lights, push buttons and switches for manual supervisory control.

The lights are provided to indicate occupancy of various approaches and island track sections. An additional light is
employed as a means of indicating that 5th Street's crossing protection is operating.

Two push buttons for each street are used to energize the ZSR relays should the operator .deem it necessary to cut out
various approach sections while same are occupied by a train which has stopped.

Switcpes for each street provide a means of releasing the XR relays or the ZSR manual stick relays, thereby actuating
the crossing protection.

Shown on Sheet 2 are various types of highway grade crossing protection signals which may be used in conjunction with
control circuits as described.



32012

ADDENDUlVI TO AAR SIGNAL 8011B

TYPICAL CIRCUITS FOR HIGHWAY GRADE CROSSING SIGNALS.

Typical circuits 011 this plan show basic requirements to automatically or manually control highway grade crossing
signals.

A train occupying an approach circuit of 3rd Street will release the approach control relay 3WTPR or 3ETPR,
which in turn will release the XR causing the crossing protection to operate. A directional stick relay circuit is
employed, which provides for picking up the receding directional stick relay at the time a train enters the island
track section 3T with the approach control circuit occupied and the receding control circuit unoccupied. Thus,'
when the entire train has progressed across the island track section onto the receding control circuit, the re
ceding stick relay up provides an alternate path for the pick-up of the XR causing the crossing protection to cease
operating.

Contacts of the island track section relay 3TR are inserted in the TPR circuit to assure that the receding direc
tional stick relay will be energized when a short wheel base train moves across the island track section. The stick
contact of the TPR is used to prevent the pick-up of the directional stick relays due to a momentary release of the
island section.

Directional stick relays are slow release to bridge the open circuit time that may be caused by relay contact trans
fer time of the 3TR-5·TR and TPR's, in addition to joint hopping.

A time circuit is employed as a means of detecting slower speed movements within the approach limit. Occupancy
of 1T energizes the TECSR through back contact of the 1TR and TER check contact. This circuiting insures that
the timing relay has returned to its de-energized position before positive energy is applied to the TER through a
front contact of the TECSR. After the predetermined time has expired, TER picks up, providing an alternate
path through TECSR and TER contacts closed to pick up 3WTPR. This allows crossing protection to cease opera
tion until such time as train enters restart section 2T.

An interlocking relay is used at 5th Street. For detailed description of the features of this relay, see Chapter
VI--Direct Current Relays, American Railway Signaling Principles and Practices, published by the Communica
tion and Signal Section, AAR.

(Sheet 1 of 2)



32012.2.
ADDENDUM TO AAR SIGNAL 8011B--Continued

The interlocking relay coils 5WXR and 5EXR serve as control relays of their respective approaches. The oc
cupancy of the eastward approach will cause the 5WXR to be released, thereby releasing the control relay 5XR
and actuating the crossing protection. With the occupancy of the island track section 5T, the 5EXR is released,
but due to the interlocking feature, the armature will only drop to its intermediate position retaining front con
tacts marked X closed. When the entire train has receded from the island section, 5WXR is picked up, allowing
control relay 5XR to pick up, through 5ZR, 5WXR and with 5EXR at intermediate position. When the train has
cleared the receding approach 5EXR picks up, releasing the interlocking feature.

A switch stick circuit 7TSR is provided to cut out the crossing protection in the event movements are made
through switch A.

Manual control.

A panel is provided equipped with indication lights, push buttons and switches for manual supervisory control.

The lights are provided to indicate occupancy of various approaches and island track sections. An additional
light is employed as a means of indicating that 5th Street's crossing protection is operating.

Two push buttons for each street are used to energize the ZSR relays should the operator deem it necessary to
cut out various approach sections while same are occupied by a train which has stopped.

Switches for each street provide a means of releasing the XR relays or the ZSR manual stick relays, thereby
actuating the crossing protection.

Shown on Sheet 2 are various types of highway grade crossing protection signals which may be used in con
junction with control circuits as described.

(Sheet 2 of 2)
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10449-15

ADDENDUM TO A.A.R o SIG.SEC. 8012A

TYPICAL CIRCUITS FOR BREAKABLE TYPE DRAGGING EQUIPMENT DETECTOR WITH ILLUMINATED SIGN ON APPROACH SIGNAL.

The circuits shown on this plan provide for the use of a dragging equipment detector of the breakable
type to be located as indicated on plan, assuming proper braking distance is provided between signals
1 and 30

When the detector is actuated, an illuminated sign is lighted at signal 3 and a light and annunciator
bell is actuated at the interlocking. Home signal 1 is automatically placed to stop causing signal 3
to display an approach indicationo After it is proper for the train to proceed, the leverman operates
a push button which permits signal I to be cleared'and extinguishes the light in sign on signal 30
After repairs have been made to the damaged detector, the operation of a push button at that location
restores the circuits to normal, ready for the next operation.

A half-wave rectifier is placed in the DEDPR circuit to prevent the polar contacts of DEDPR from
operating to the reverse position when energy is removed from the DEDPP relay.

The PBS relay is slow pick-up to provide sufficient time for DEDPR to reverse when the push button is
actuated. The PBSR is slow release to prevent interruption of signal I control when the dragging
equipment detector is reset.



TYPICAL CIRCUITS FOR BREAKABLE TYPE DRAGGING EQUIPMENT
DETECTOR WITH ILLUMINATED SIGN ON APPROACH SIGNAL

AAR
5IG.SEC

&EPl:1948 5012A

DEDP

I--- NOT LESS TI-tAN LENGTW OF LONGEST TRAIN1I PLUS 1500 FT.

~UMINATeD·Oe." SIGN

OE-OPR..

_ _ -----'Dt'""'oe.+--E.__~_'X__...4~1
NX e ~

I

I

~
I
I
I

I I
I I

-~ ~ONTQOL. CIRCUIT
I ~ FO~ SIGNAL.. 1

~ ~ INDiCATOR LIGHT

_E....;;;E!:>;....X__..1-+--+: ~-~e~/--E.=-N'""""X..;..
I
I
I eeLL. CUT-OUT 1/ ANNUNCIATOR.. E!:>EL..L

I TOGGL.~'5WITCH(IF RE:.Q.UU~e.D).If:: ~ c
I fL- -...-_

TOWER..

~

1



10449-16

ADDENDUM TO A.AoR. SIG.SEC. 80l3A

TYPICAL CIRCUITS FOR BREAKABLE TYPE DRAGGING EQUIPMENT DETECTOR.

The circuits shown on this plan provide for the use of a dragging equipment detector of the breakable
type, to be located as indicated on the plan, assuming proper braking distance is provided between
signals land 30

When the detector is actuated, a light and annunciator bell is also actuated at the interlock-
ingo ,) Home signal 1 is automatically placed to stop causing signal 3 to display an approach indica
tiono After it is proper for the train to proceed, the leverman operates a push button, which permits
signal I to be cleared o After repairs have been made to the damaged detector, the operation of a
push button at that location restores the circuit to normal, ready for the next operationo

The PBSR relay is slow release to prevent interruption of signal 1 control when the dragging equip
ment detector is reset o
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t1335

ADDENDUM TO A.A.R. SIG.SEC. aoJ.4A,

TYPICAL CIRCUITS FOR SPRING SWITCH AT END OF SIDING, TRACK SIGNALED IN ONE DIRECTION.

These cirouits provide for normally olear signals governing trailiIJg movements over the spring Bwitoh.
This arrangement eliminates the neoessity of approach or manual olearing of the siding signal 'When
the main traok approach is unoooupied. Main traok signal is approaoh lighted.

Train upon entering the main traok approach seotion will oause the siding signal to display Stop. If
the main traok approach is oocupied and a movement is to be :rrade from the siding" aotuation of manual
oontroller will oause main track signal to display Stop" and after- predetermined time interval
(determined by 23 ATER) the siding signal will olear. In event that the train on the siding does
not aooept the signal and prooeed within a oertain time period (determined by 23 BTER), the siding
signal will display Stop, and the main traok signal will olear after expiration of another· time
interval (determined by ~l TER). 1Vhen spring sm toh is hand-operated to full reverse position, signal
2; will display Clear when the main traok approach is unoooupied) if ocoupied, manual oontroller must
be operated as previously described.

Polarized relay WPR oheoks the spring switoh in the full normal or full reverse position.

Signal proteotion is also provided for faeing point movements. A switoh signal looated at the spring
switoh ohecks that the normal switoh point is fully closed. In territory where no speed restrietions
are imposed over spring switohes, an approaoh switoh signal may be installed.

Relay 2lH is slow release to prevent a monsntary ohange of aspect when a tram enters the JLain traok
approach seotion.
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10449-17

ADDENDUM TO A.AoRo SIG.SEC. 801,A

TYPICAL CIRCUITS FOR SPRING SWITCH, TRACK SIGNALED IN ONE DIRECTION.

These circuits provide for manual clearing of siding signal which is normally lighted. The main track
signal is normally in the clear position and approach lighted.

If it is desired to enter main track from siding, a key-operated circuit controller with push button
or equivalent is operated. When the key controller is operated, the main track signal 21 will display
stop and the siding signal will clear o However, if the main track approach is occupied the siding sig
nal will not clear until after a predetermined time interval. After the siding signal has been cleared
it will remain in the clear position until a train passes the signal or the push button is operated
placing siding sigT!al to stopo The main track signal and siding signal controls check that each other
displays stopo The main track signal is controlled through the spring switch in the normal positiono

The siding signal is controlled through the spring switch in the full normal or reverse position.

Switch signal protection is provided for normal facing point movements o An approach switch signal may
be installed if required. If signal 23 authorizes higher than restricted speed,' approach or time lock
ing must be provided.
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10449-18

ADDENDUM TO A.A.R. SIG.SEC. 8016A

TYPICAL CIRCUITS FOR FALLING ROCK AND EARTH SLIDE DETECTOR o

These circuits provide for protection against falling rock or earth slides causing signal governing the
approach to the protected location to display a stop indication 0

For falling rock protection, any object that breaks one or more of the horizontal wires will cause the
detector relay (ZDSR) to become de-energized. For rock or earth slide protection, any object that causes
the slide detector fence to tilt will open the contactors, thus de-energizing the detector relay. The
front contacts of the detector relay are in the control circuit of each signal in the approach to the
protected section. The detector relay will remain de-energized until it is energized by manually
operating the reset button. The reset button and stick circuit are omitted Where contactors are man
ually reset o
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10449-19

ADDENDUM TO AoAoR o SIG.SEC. 8018A

TYPICAL CIRCUITS FOR IEVER CONTROL OF ELECTRIC SWITCH LOCK WITHIN INTERLOCKING LIMITS.

These circuits provide a method of lever control with time and approach locking for electric switch
locks within interlocking limits o When the switch control lever is operated, the 7WR relay will be
energized and the polar contacts will assume the position depending upon the position of the lever
providing the approach and route locking relays controlled by the signals governing movements over
route established are energized o After 7WR relay is energized~ the electric lock on the switch will
become energized when the padlock on the 8witch is removed from the keeper 0 A correspondence relay
identified as 7WCR is provided to check the position of 8witch lever and switch correspondence o
The signal controls are selected through the correspondence relay in the normal or reverse position.
Lights are provided on the machine showing the switch and lever in correspondence both in the normal
and reverse positiono An optional circuit is shown which permits the unlocking of the switch lock
while a train or engine is at the switcho

The circuits shown within the dotted line section on the bottom of the plan provide a method with a
non-storing feature for remote groups, that is, if the switch control lever is reversed while the ap
proach and route locking is effective, the electric switch lock will not be released after the ap
proach and route locking relays are energized until the switch control lever is placed normal and
then reversed o

It should be noted that the WCR relay control is dependent on the polar contacts of the WR to main
tain contact pressure with the relay de-energized, as the relay is de-energized when the approach and
route locking is effectiveo



I~

I~T ~~ GT R e> ~T

14T ~~4R
~e>

R. 12T

~ ~2R
12-

~2RO

2;?)T

'ZT

2ST

24T

CONTROL OF SIGNALS
OVeR SWITCH REVeRSE:.

g~~~~~I~~HS~~~~:....

CONTROL OF <:;IGNAL5 OVER
SWITCH NORMAL OR. REVeRSE.

7WCR.

7WCR
----.....a

MACHINE. LIGHTS
7WCR

7NW r: K c::::;-'
~C090 cx~e~-----.,,-_IJ..7RWcK,
cor< cx

7we

I ,....-.;..N:...::7....;W..;;".=;C -f- -f----.c:~-~
P 7WCR,.

2RA5R G~SR GRTePR. !>TPR ITPR 7TPR., , 7WR ~-5=-~-~-3~-~"'----=
1:::-------,,-----1 - ~~ ~
!.J NOTE: 2 7WR. 7WL C

~---~--------,tI'--7W-L--.-;;..

f~ 7WL~N

CONTROL OF t;;IGNALC;;
7NWCR. OVE,.R. 5wrn::1-1 NORMAL.--......,.....---_...::-._-----

NOTE.55

I. FOR. APPROACH 4 TIME.
LOCKING CIJ:<CUITS 2LASR,
2 RASR, G RA5R, 9E. E
A.A.R. DRAWING eoIOA.

'2. OPTIOt<JAL.. CIRCUIT TO
PERMIT QE.LE:.A.6e. OF 7
LOCK WITH TRAIN OR
ENGINE. AT "!!lWITCH.

C _---7L &R 7WFl... e> 7WR5R 7WL C7r?l YL-J~__e,~~

CONTROL OF 'SIGNA.L€>
OVER. -SWrTCH QE.VE-Q'6e

CONTROL OF e,IGt-JAL"S OVER.
SWITCI-I t-JORMAL. oR RE.VE:.R.~E.

'7NWCR

7RWCR.

---.........:

TYPICAL CIRCUITS FOR LEVER CONTROL OF ELECTRIC
SWITCH LOCK WITHIN INTERLOCKING LIMITS.

AAR
SIG.SEC

1--------------'-------------------------,.---r--------18018A



10449-20

TYPICAL ELECTRIC SWITCH LOCK CIRCUIT~o

The circul.t on the top half of the plan is a typical switch lock circuit with time locking only" and
~ontemplates use of a latch t~rpe'electric lock o .

'men tl:e padlock is r~moved from the" k~eper3 contacts are actuated in the lock which closes the TE
circuit. and opens the NWPR clrcuit o After a time interval~ the lock magnet coil is energized and an
lmlc·;::.k indication lamp is lightedo The switch may then be operatedo After the switch is returned
to normal position ~,d padlock is placed in keeper an additional check is provided that the lock
magnet armature is in the de=energized position before the normal switch repeating relay is energizedo

If it is de~ired to control the lock from a block station an arrangement is shown 0 However, if it is
de3~red not to open the NWPR control when the padlock is removed until the block station releases the
lock, the circuits would have to be modified o

The circuit on the lower half of the plan is a typical switch lock circuit with time locking and auto
matic releasing track section, and contemplates the use of a pedestal type locko

To enter siding from main track the door contact or push button must be operated. If the train oc
cupies the releasing track section9 the electric lock will be immediately energized. If the train
does not occupy the releasing track section in order to unlock switch, door ccntact or push button
must be operated and then after a time interval, the switch will become unlocked.



I

~}SlGNA.L
~ CONTROLS

NOTE:
1. IF CONTROL FROM f>LOCK STATiON

16 DESIReo.use. DOTTe.D LINES
At-JD OMIT HE.AVV LINE.

c

NNWP

WLR--------1
NLR I NOTE. 1

., I ---~;:.Rl~ f n. I
c M Wl-~~ L.~~.~--: "J!.f
...;;:;..----~,.w~---....;....;~----..:..----------~I-------------:lI~r----N-W-P-

I I ,...-----.;..;;..;..;..;-------..., ,....---.,

I

c

TYPICAL ELECTRIC SWITCH LOCK CIRCUITS
WITH TIME. LOCKING ONLY

.A.'Z2T

1 PRE:f"er::lAIbI-Y NOT .1
r-E.XCE.EDING 300'~

e. R. e>22T e> R. C'22T

NWP

NNWP

NWPR.
I
I
I

: ~22
I TR B

-+-' Lf-'.r--4I--------...... , I
I I
, I

I

~r---------.,....__} SIGNAL

-------t.~ ...;...r--- CONTROLS

TE.R.
,...----..;...;..;...;..;...---....., Ir--...I

c

x
C

TYPICAL ELECTRIC SWITCH LOCK CIRCUITS
WITH TIME LOCKING AND AUTOMATIC RE.LEA5ING TRACK SE.CTION

AAR
SIG.5EC.

1----------------------------------------------------------,--~-E.P-T:-.,-~4-8--18019 A



loh49-21

ADDENDUM TO A.A.H. BrGGSED. 8020A

TYPICAL CIRCUITS FOR y~ TRACK INDICATOR DIRECT WIRE CONTROL.

By using three line wires and a common return" this scheme provides for the display of 12 indications
in the field. The control lever contacts are so arranged that a certain polarity of energy is sent
over two of the line wires to energize two relayso The circuits are so arranged that only one con
trol can be sent at a time; however" if more than one lever is reversed" the higher numbered lever
will take precedence. Each relay circuit is blocked by a half-wave rectifier so that it responds
only to a certain polarity. The indication light control circuit is selected through the two relays
that are energized.

Where stand-by batteries are not required the circuits may be fed from full-wave rectified energy.
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ADDENDUl~1 TO A.A.R.SIG.SEC. 802lA

YiPICAL C~CUITS FOR YARD TRACK llIDICATOR, CODE CONTROL.

This system provides a me~lS by which an operator at an oftice can remotely control a yard
track indicator. Code control equipment is used to obtain a large number of indications Qver
a two-'trir€ circuit.

The control point apparat'~s consists of a control panel, coding unit" and a power supply. The
equipment at the remote station consists of a coding unit, yard track indicator signal, and a
p01.;er supply. The code control system is all-relay, operating on the counting principle. Each
code is a sedes of lin~ impulses, the number determined by the indication selected. The full
code is 21 impulses. The first impulse prepares the equipment for coding. The following impulses
establish the desired indication. Only the number of pulses are transmitted (in addition to the
first) that are required to count the number representing the selected indication. For example,
lamp 1 is obtained by two .impulses and lamp 20 by 21 impulses.

The control panel consists of 10 three-position keyso Normally the keys are on centero The
upper position of the keys selects indicator lights 1 to 10, inclusive, and the lower position
selects indicator lights 11 to 20" inclusive. When any key is moved, a circuit is closed to
energize the ST relay, which in turn starts transmission of a code by the action of the office
T relay. vlhen the required rr~er of pulses have been sent, a stick circuit on the T relay
stops the coding actiono

Listed below is a description of the functions of the various relays:

R
ST
T
LC

10

Y & Z
1 to 10 & 20

CR

- Line relay
..... Code starting relay
- Line transmitting relay
- Line closed relay

Line open relay

- Half cycle relays
- Counting chain relays

.. Chain repeat relay

..... Follows the coding action.
- Relay which starts the code.
- Transmits the code generated to the lin~G

- Repeats the line relay when line circuit
is closedo .

- Repeats the line relay when lire circuit
is open.

- Act to select even-and odd counting relayso
,. Count the code pulses as transnri.tted e The

20 relay is also used to register the
preparation step in addition to step 20.

- Used to recount chain relays 1 to 9 for
codes over 10 pulseso

(Sheet 1 of 2)
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ADDENDUM TO A.A.R. SIG.SEC. 8021A - Continued

It should be noted that relays ST and T function only in the office unit. They are
included in the field unit to make these units interchangeable. A code light is provided
to indicate:

(a) Line in normal condition, or if a key is operated that
a.c. power may be off at control office or field station.
Line circuit may be broken, or a train occupying the trip
section.

(b) A.C. power is on at control office and field station.
That line circuit is intact and track section is clear o

(c) Line coding.

Cd) Indicator being displayed.

- Light out

- Light dim

- Light flashing

- Light bright

A starting push button is required at the office, when field cancellation is involved, to
prevent reclearing the cancelled indication.

(Sheet 2 o! 2)
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ADDENDUM TO A.A.R. BIG.SEC. 8022A

TYPICAL CIRCUITS FOR ELECTRIC INTERLOCKING ·\-JITH MECHANICAL LOCKING AND DYNAMIC SWITCH Th1)ICATION.

These plans provide for the control of switches and signals by an electric interlocking machine.
Switches are d:)-na.mically indicated and checked in the over and locked position by switch repeater relays.

The signal control network shown on Sheet 1 consists of circuits for direct controlof' searchlight
signals \-Thich check that the swit,ch levers and switch repeater relays are in correspondence and that
the opposing approach locking relay is energized. Signal levers are not equipped with indication locks.
Signals are semiautomatic stick. Restricting signals are controlled through first track section only.

Electric switch locking is provided by using an electric lock en the switch lever securing the lever
in th~ locked position when the approach locking, route locking or detector track relays are de-energized.

Sheet 4 shows the switch control and indication circuits. These switch machines each require two control
(NtV' and RW) and an individual return (C\v) wire .for their operation. These same wires are also used for
dynamic indication purposes, i.e~, the normal control (NW) wire is used for reverse dynamic indication
and the reverse control (R\-l) wire for normal dynamic indication. When a switch lever is moved to the
next operating position the control circuit is completed from the positive bus through the sa.!ety magnet,
one coil of indication selector, lever contact over (NWor RW) control wire to the switch machine and
back over individual return (Ct"l) wire through the cross-protection relay contact to the negative bus.
After the switch machine has operated to the position called for by the lever and is locking up, the pole
changer contacts in the switch machine are mechanically moved to the opposite position, opening the
operating circuit and closing the dynamic indicating circuit. The motor is then connected to act as a
generator and the dynamic circuit is closed from the switch machine over the (CW) wire, through cross
protection relay, indication magnet, indication selector contacts and lever contact, back to switch
machine over the opposite control wire o The dynamic current generated by the motor snubs it to a stop
and energizes the indication magnet thus permitting lever movement to be completed. In addition to being
mechanically operated, contact bars A & B are under the control of two sets of solenoid~ so that should
the mvitch not complete its movement the switch lever may be moved to opposite position and, through the
energizing of one set of solenoid coils, cause the pole changer to set up the circuit for the operation
of the switch in the opposite direction. Cross-protection is provided to prevent the unauthorized
movement of the switch due to energy being improperly applied to the circuit through a cross between
wires. This is accomplished by the use of the polarized cross-protection relayo



24T

Z&T

liT

2~T

APPROACH 51GNAL CONTJ<..OL CIRCUIT?

5A

PROCeED SIGNAL CONTROL CIRCUITS

NOTE 1
SHE.ET 1

C.QNTROL

NOTE. 1
SHeE.T 1

II

ZT

:2T

SIGNAL REPeATER. CIRCUITS

~IZ

I~T

14T

CIRCLE.S ARE: OMITTeo FROM PLAN WHEN

EACH END or- cr<OS'50VER. IS SE.PARATE-L.V
OPERATED r?Y f=ULLY E.QUIPPE.D LE.VER.

c: "-

NOTe1: ~IID
NUME.RALS@) 4® ARE, SHOWN IN CIRCLE,S TO
DENOTE. THAT THESE:. LEVE.Re ARE. CONNE.cTED TO
LEVE.R.5 3 ~ 7 RE6PECTlVE.LY.

IICOS C

~R

CALI.. ON CIr:::z.CUIT5

2AH
.--+--_---,DGPR 2?>TR. '2~HDG Z?>Gg==::r: "2~HDG 9

Z4C 24HDGP

24HDGPR... Y G

~24",---:- 2~e>

~
I~C I~HDe;,P

~...... _ ..~~ •• - ~I?J~

~

C

c

c

'ZRGPR..

2AR.GPR

c.

c.

IIRGPR

IIARGPR.

IORGPR

IORGP

IIARGP

c

~DGPR.

TYPICAL CIRCUITS FOR ELECTRIC INTERLOCKING WITH MECHANICAL
LOCKING AND DYNAMIC SWITCH INDICATION



24T

2ST

liT

2~T

NOTE: CIRCUIT EMPLOYS ONE TIME
RELEASE:. VVHICH IS NORMALLY UNWOUND.
CONTACTS"TE.NSHOWN OPEN AR.E. MADE. WHEN
RELE.A<5E. 15 FULLY WOUN D.

CONTACTS SHOWN ''5'' MAKE. AFTE.R
RELE.ASE. RUNS DOWN. FOR PRE:.DETERMINED
5HORT TIME.. .

CONTACT"!:!> SHOW~ "L ~ MAKE AFTER..
RE.LEASE. RUNS DOWN FOR. PRE:.DETE.r.<MINED
LONG TIME..

FOR U6E:. OF AUTOMATIC TIME RELEASE..
SEE. A.A.Ro. DWG. NO 0010 AI 'SH.4.

5A~.3 IT 1

ILR,..-------------,,-----

?>L.R
...------------,,----4t

l-£
~

7LR. I
,......---------,,...--.... 1----£

~LR I C,...--------.--,,..--..... 1----£

CIRCUIT9

2.T

~II

~'ID

12T

~
12

APPROACH AND TIME. LOCKING CIRCUITS

~ ~
TE ~~ n~ c

s ~R 2~~"" ~
~ IORGPR ~ r:=-: ~

-1 /1! ~ --
~ ~_ ~.IT~ 5'~:

~ 5QGPR ~
C ~R
5~:~ ~

I!JT

14T

TYPICAL CIRCUITS FOR ELECTRIC INTERLOCKING WITH MECHANICAL
LOCKING AND DYNAMIC SWITCH INDICATION

SEPT. 1~48

AAR
51G.5EC.
5022A

SHEET '2 OF 4



25T

24TliT

2?>T

LEVER WHEN LOCKe

1
z 2> G 7 (7) 10

(7) ~ ·(9) II

~

4 STUe. - NOTe 1, 5HEE!':.T 1

5 1 (1) ~ (~) 11
:?> 7 ~ (~)

l~) Cit 7 (7) 10

l~T(7) ~ (!»)
(0 ?J (2))

(.~) 1 l1J
7
8 5TUe> - NOTE:. 1, -5HE.f:T I

S!'>

10 7
11 7 (7) ~ C!')

7 1 (1) 2>
12 SPAR!l!.

f:) OR ~ 2RGPR., h) c OQ C'l('
6-tJ------of""'\.:':J~~~

SWITC.... LOCKED LAMP CIRCUIT6

TYPICAL FOR IWLK., ~WLK. 7WLK. ~WLK

TRACK DIAGRAM LAMP CIRCUIT'S
TYPICAL FOR. ITK, 2TK. ~TK. 7TK, :;'TK.

IITK, 2AK, IIAK.

t>OR.f)XIT~~

NOTE I ~LJ -
e>HE.E.T 2>

51GNAL LE:VE:.R LAMP CIRCUIT'S

TYPICAL FOR 2I-tK.5HK,GHK,IOHK,IIHK.

NOTE 1:
OY U9E:. OF CON TACT IN TPSR IN LI EU
OF TR; TK LIGHTS WILL,. INF'OQ....,
OPEJ:2ATOR THAT SIGNAL LEVER '1UST
t>~ RE::-5TORE.D TO NORMAL. AND e>E::.
QE;VE.R6E:D AGAIN FOR FOL.LOWING
MOVEME.NT,II

~

~

I!) j
I!>T ~e> 2T

7 SA
14T ~ I'2T

~2
1/ ~ NOTE. 1 NOTE. 1 5t>~

SHEeT 1

~
CSHEe.T 1

APPROACH ANNUNCIATOR CIRCUIT'S (OPTIONAL)

~
liAR.

JJJ AXRJ c(

III
~
&LI
:I
V

e. AXQ c
I/)

{
II<

---"-J S-To TRACK

U U{
~R.e:>

TO TRACK. ~QN
2AR liAR:

~TQ. t • crtIAXR!
(

7Qe> 5TICK. C<ELAY REPE.ATING TRACK RE.LAY
TO TRACK

7 N

~
c

7TR

~
{

'='Qe:>
To TRACK

~RN

TYPICAL CIRCUITS FOR ELECTRIC INTERLOCKING WITH MECHANICAL
LOCKING AND DYNAMIC SWITCH INDICATION AAR

5JG.SEC.
J-------------------------------------------------------------------------------,r-s-E-PT-.-,~-4-a-l5022 A

5HE:E.T ~ OF 4



5WITC~ CONTROL AND INDICATION CIRCUITB

POINT DETECTOR CONTACT6 CLOSED
<!!JW. FULL NORMAL-2C-~C,4C-5C, GC-7C

10-8c
6W. ON CENTER- Ic-eo. lo-ee
ew. FULL REVER5EO- 20-30, 40-50

<00-70, Ie-eo

NOTE.:
SeQUENCE. OF OPERIt-TION FO~ MODEL EitA SWITCH
MACHINE. WITH ELECTRIC POLE C'-lANGER...
CONTIt-CT flAR5 c.d.e, AND f. MOVE FROM P06ITION 1 TO
POSITION '2 .0.."5 THE MACHINE: UNLOCKS FQOM IT'5 NORMAL
POSITION; THE.Y THEN MOVE. FROM POSITION '2 To
POSITION ~ AS T'-lE. MACHINE COMPLETe5 ITe LOCKING
~TROKE GOING TOWAR.D REVE:R5e...
CONTA.CT e>A~6 a AND b MOVE. FROM P051TION 4
TOWARD 5 .JU5T AFTE.Q. e>ARe> C, d, e AND f START
MOVING FROM '2 TO 2>. CONTACT bAR5 Cl AND b WILL
AL~O MOVe. FQOM 4 TO 5 OR VICE VEReA, DUE. TO
T'-lE ATTQACTION OF THE:. POLE-C'-lANGER COIL'S IF
THE. MACHINE. 15 QE.VE.R5EO IN MID6TQOKE:..
CONTACT ~AR5 MOVE IN A SIMILAR MANNER WHE.N
MACHINE: 16 OPE:QATEO FQOM Qe.vE.Q.SE: To
NO~MAL; THAT 15. OAQ5 C, d, e AND f. GO FROM
~ To '2 TO 1; AND OAR5 a. AND b GO FROM 5
TO 4.

SWITCH

___R;;!:!.

I
I
I
I
I
I
I
1
I
I I

POINT DETECTO~L 1

MOOE.L5A

W P CIRCUIT FOR CROSSOVE:.R
NEAR END

I
I
I
I

I
I
I
I1..- _

MODE.L5A

WIQ.ING FOR MODE.L SA SWITCH MACHINE.

w
W

RW 2
i
~
:I
:r
u
I-

~
If)

g

11.I
_----+------..(J1~ ...___+--R.;;..W- Z

i
~
~

I
U...

~
g

WIRING FOR SINGLE SWITCH LEVER.

5AFETY
IOAMP

IOAMP

POLARIZED CROSS PROTECTION RE.LAY1------------ -:~
: I

I
I

'-

POLARIZ.ED CR.06.5 P~OTE.CTION RELAY

,I WIRING FOR DOUf?>LE. SWITCH LEVE.R
---I

I
I

TYPICAL CIRCUITS FOR ELECTRIC INTERLOCKING WITH MECHANICAL
LOCKING AND DYNAMIC SWITCH INDICATION

AAR
SIG.SEC.

~---------------------------------------------------------------------s-e-p-T.-I-g-4-e'"'" 8022 A
SHe.ET 4. 0,:4



3235.7
ADDENDUM TO AAR SIG. SEC. 8023A

TYPICAL CIRCUITS FOR POWER INTERLOCKING WITH MECHANICAL LOCKING USING BATTERY SWITCH
INDICATION.

The circuits shown on these plans provide for the control of switches and signals by means of a power interlocking
machine with mechanical locking. The signal control levers are equipped with locking segments and electric magnets
to provide approach and/ or' time locking. The switch control levers are ,equipped with locking segments and electric
magnets to provide both indication and detector locking.

Sheet 1 shows the signal control network for searchlight signals and provides for agreement of switch control lever
with indicated switch position. Opposing signal protection is provided where necessary by means of opposing signa]
lever position check. Stick type l semi-automatic signaling is provided by means of TPSR relays controlled through
appropriate track relay contacts l which require restoration of signal lever to the normal position before the signal
can be recleared. The circuits for control of the track diagram lighting are shownl along with the control of the machine
indicating circuits. The switch lever lamp circuit provides indication l when extinguished l that the switch is locked by
detectqr or route locking. The signal lever lamp circuit provides indication l when extinguished, that the signal is at
stop" and the lever must be restored to normal to either reclear that signal or to clear an opposing signal. Restricting
signals are controlled through the first track section only.

The approach and time locking circuits shown on Sheet 2 provide for approach locking release of signals. A predeter
mined long time interval provided by operation of a clockwork time release is required to obtain release of signal
locking for 2R and 6L should these signals be restored to stop after their respective approach sections are occupied
(2RAR and 6LAR down). Other signals l for which no approach sections are provided l require a predetermined shorter
time interval to obtain release of locking in every instance that these signals are set to stop. A quick release of signal
locking is obtained after a train movement passes a signal by use of a back contact of the appropriate TPSR in the
signal locking circuit. The route and switch locking circuits provide for continuous switch locking for the entire move
ment through a cleared route.

Sheet 3 shows control of electro-pneumatic switch-and-lock movements with CP valves-searchlight signals. The lock
valve is energized only during the disagreement between the "called-for" position of the lever and the indicated switch
position l remaining energized until the switch is in the proper position and is indicating locked. The construction of
the CP valve is such that the lock valve magnet must be energized before compressed air can reach the pin valve
chamber of the normal or reverse operating magnets. The normal or reverse operating magnet is continuously ener
gized" and to allow magnets of like resistance to be used for either single or crossover switches" a current limiting
resistor is used in single switch control circuits. The valve-operated circuit controller (marked with an asterisk on
the plan) is connected to the walking beam of the valve which is moved by the two plunger pistons associated with the

(Sheet 1 of 2)



ADDENDUM TO AAR SIG .. SEC. 8023A - Continued
3235.8

normal and reverse pin valve chambers.. The agreement check between the valve-operated circuit controller and
the s\vitch movement circuit controller in the WPR circuit provides a positive check of the completed air operation,
along with the completed movement of the operating switch-and-lock movement before the switch locked position is
indicated. The reception of the proper switch position indication releases the electric locking of the switch lever in
its indicating position to allow completion of the movement of the lever to its fully operated position.. A restoring
circuit is shown for both single switch and crossover.. This circuit is provided through contacts 5, 6, 7 and 8 of the
switch movement controller and is so designed that should the movement be improperly moved out of its locked posi
tion, the lock valve is energized to provide for momentary operation of the air system to admit air to the cylinder.
The resistor in the restoring circuit of the far end lock valve of a crossover switch is provided to prevent the shunting
of the lock valve magnet at the near end during normal simultaneous operation of both ends of the crossover. Switch
lever indication circuits are shown for the situation in which a separate detector lock segment and magnet are provided
for the switch lever and for the situation where the indication locking segments are also used for detector locking ..

Sheet 4 shows control of Style M2 switch-and-Iock movements-searchlight signals.. Both the armature and field of the
switc;h-and-Iock movelnent are opened until a movement of the switch is required. The motor control circuit passes
through movement-operated, segmental type contacts; one pair opening the circuit when the movement is in its full
reverse position, another pair opening the circuit when the movement is in its full normal position.

The indication contacts of the circuit controller are jointly operated by the lock bar and point detector mechanism with
which the switch -and-lock movement is provided.. This joint operation is so arranged that the movement, checked by
the lock bar, n1ust be in its proper position; and the switch points, checked by the point detector, must be closed before
an indication can be obtained.. Overload protection is provided by means of an overload relay which will not pick up
when energized with normal operating current, but will pick up when energized with above normal operating current
as occurs when the switch point is obstructed.. A holding circuit for the overload relay is provided so that when
operated the motor remains cut out until the switch is operated toward the unobstructed position, after which another
operation toward the obstructed position can be made. The switch lever indication circuits on Sheet 4 are similar
to those described on Sheet 3 ..

(Sheet 2 of 2)
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ADDENDillJl TO A.A. R. SIG • SEC. 8024A

TYPICA~,CODED TRA.CK CIRCUITS ~IITHOUT LDffi \ITRES USTIJG DIRECT CODE FOR THREE-ASPECT AUTOHATIC SIGNALS;
AND :JSING REV:&-q,SE CODE FOR FuLL BLOCK APPROACH LIGh'"TING AND OTHER APPROACH C01TTROLS.

The two-block, three-indication coded track circuit control shown on Sheets 1 and 2 are similar to
tho6e.6ho,~ on the upper portion of A.A.R.Sig.Sec. 8009A, except that a full block approach control is
substituted for 4,OOO-foot approach control. The slight variation necessary to make this a safety
control is shown and the means of car~g both ,the direct code and reverse code through a cut-section
are illustrated. The direct code is sometimes referred to as the normal code, whereas the reverse
code is called an inverse code or a return code.

Sheets 1 and 2 are similar except the means of generating the reverse code on Sheet 1 differs from the
means of generating the reverse code on Sheet 2.

Ina-sImlch as the reverse code must be transmitted during the noff" period of the direct code, it is
essential that the reverse code be sYnchronized with the direct code irrespective of the frequency of
the direct code. In the Sheet 1 cirCuit the so-called slow method of generating the reverse code is
used. At the end of the tronn period of the direct code, the track relay drops. \ihen the track relay
back contact is made, energy is applied to the TPAR which picks up faster than the TPBR which is
slightly slow pick-up, thus closing the front contacts of TPAR to apply a reverse code pulse during
the uoff ll period of the direct code before TPBR can pick up to release the circuit.

In the case of the circuit shown on Sheet 2, reverse code energy 'is applied to the track circuit the
inst~Dt the track relay closes its back contact and remains for a period of tL~e equal to the release
of the track repeater relay.

The circuits shovffi on both Sheets 1 and 2 incorporate the so-called lock-out circuit to prevent the
of foreign current eiving a false clear failure on the approach circuit. This, of course,

necessary only if the reverse code is being employed for a safety or vital function. The lock-out
feature is obtained by using a code repeater relay and by controlling that relay over aback contact
of the approach relay. In case foreign current of proper polarity is present in the rail circuit,
the approach relay AR will not be de-energized at the end of the reverse code impulse, and consequently
the direct code cannot be continued.

The reverse pulse is necessarily short in length so that it may be fitted into the Itoff lt period of
the direct code when that ttoff n period is its shortest. The nann period of the reverse.code is
not too small a percentage of the total code cycle in the case of 180 code, but is quite.a small

(Sheet 1 of 2)
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ADDENDIDvt TO A.A.R •SID• SEC • 8024! - Continued

factor of the total code period in the case of the 75 code frequency. It is because of this
relatively short nonu period of the reverse code that the reverse code front contact repeater
relay must be snubbed by an electrolytic condenser snub.

Means of relaying the reverse code through the cut-section is shown with lock-out protection.
It will be obvious that the lock-out protection may be applied only to the forward track
circuit where approach locking starts at the cut-section or the entire reverse code feature may
be omitted from the second section when half block approach lighting is also acceptable.

(Sheet 2 of 2)



'21~

+- A22T

22
RE:.VE.R5E. CODE:. --- OIQeCT CODE.

c

e> I2.HR C

~
: l
I I
I
I I 75
: ~ I

~1r----11 I

:.fts<E :~-~~:rt ~~
cTPI<, I c.--c----..1 =----.t~

I t.-7- - -- l.rE :
: NOTe. 2 I
I ,i_i} ~NOTe..

,.....",.,,.,.,,-J\I"\fV\'<f'-----:I :/

~
I
I

I I

eJ : r~ c l- ...* :
: I N~TE. ~-_-_--+__-_ :

~ !L----J.:---~-----~n~1A~~~ !
...-L- l1:.._- ,

SCHEME I

TYPICAL CODED TRACK CIRCUITS WITHOUT LINE WIRES USING
DIRECT CODE FOR THREE ASPECT AUTOMATIC SIGNALS (CODE
RULES 281-285-291) AND USING REVERSE CODE FOR FULL
BLOCK APPROACH LIGHTING AND OTHER APPROACH CONTROLS

NOTE 1
e>22TR

~2AF~ I _ C I

~1==j ~peRI
f> e>22AE>PR l I ~J.:: :
---~--. i ~"1 ~"'2T~A'"

,
I FOR. VITAL CIRCUITS
I U5E. CONTACT ON
lJl:. e>2.2TPR..

,....--..",.,~~~~

~. RADIO INTE.RFe.QENCE AND ARC 'SUPPRE.C5510N DETAILS
NOT 'SHOWN.

'22 DR..

180DU

TO SIGNAL..
LIGHTS

,
~

c
+ - I

F ~'Z2TPe>R I

~~AR

A2'2:,"PAR T
r-------I-------,t:~

I '-------e

AAA.
SIG.SEC.

1----------------------------------------------------.----.-5-cP-T:-.'-94-e-
'
8024A

5Hc.c.T I OF 2



'I~

- ...
22

A'2'2T

REVER.SE. C.ODE.. +
e>22T

-- DI~E.CT CODE:

"'~12

I'2HDGPR.c

~H~~
~ "EIBO

I i
I I

I I C

! : 75

~:!L~d~l'<~ f~~--ii ..._=----.., L~
: L-r----J l.g I
I NOTE:. '2 I
: I

;{ :
I
I
I

I I

-J~---------------~
~ J I

I
~ I c

--....~l' NOTE'+" 12A.FPR.

: 1 _L __ - - -+--l
I / I I C

- -- ~---+tfI2;e>-;;;:

SCHEME 2

TYPICAL CODED TRACK CIRCUITS WITHOUT LINE WIRES USI"NG
DIRECT CODE FOR THREE ASPECT AUTOMATIC SIGNALS (CODE
RULES 281....285-291,) AND USING REVERSE CODE FOR FULL
BLOCK APPROACH LIGHTING AND OTHER APPROACH CONTROLS

NOTE:.S:

I. WHERE RE,VER5E. CODE 16 USE.D FOR NON-VITAL CIRCUITS
OMIT DOTTED LINE CIRCUITS. WHERE; REVE.RsE. CODE. IS

~~~~yF3~Evg~~Si~Ul-r:D(~6~LbCo~~~~'6L~~e5~g~;-¥~MIT
2. FOR SE.ARCHLIGHT TYPE. SIGt-JALS INCLUDe 1-40GPR CONTACT

A!f:} SHOW).,), OMITTING HEAVY LIN E: CIRCUITS.

~. RADIO INTE.RFERE-NCE. AND ARC SUPPR.eSSION DeTA.ILS
NOT 'SHOWN.

22DR1--_-=:;"=:;';";::';:1TO SIGNAL

'--- -=2='2=R=G LI GHT5

C

2~
~

COLORLIGHT TYPE:.

22AFPR.

I

~~L ~,-22FP:
iT -4r-+------+~
I u: T~
I I
I I

~~ .__--------------..L..----4l( ~~T

180DU

SEARCHLIGI-tT TYPE. 22DR.

22HQ...

AAR
5IG.SEC.

~---------------------------------------------------------r-----r-5-E.P-T.-.I-~-4e---i8024A

SHEET '2 OF '2



ADDENDUM TO A.A.R. SIG. SEC. 802.5A

TYPICAL RELAY TYPE INTERLOCKING CIRCUITS.

This is a local control system vrlth the route selecting push buttons in the track diagram, line
of light 'indication, serdautoJ':k1.tic stick sigli..als, 't-1ith the restricting signals not track cir
cuit controlled o

Two push buttons operated in sequence set up a route and clear the signalo After operation of
the first route a red light appears at that button thereby Inarking the entrance to the
rOt1.te and indicating a route ha.s been initiated, but the signal has not yet cleared, also
a l;rhite light appears in the last track section of each available route shovJing points to "Hhich
a train may be routed Q The operation of the second route button (at one of the designated il-
lurinated completes the route selection and extinGuishes the lights marking other
possible destin?4tions'c After the second button hc.s been pushed, a red light appears
at eaoh s1~-itch 1:Jhich is not in position for the route, indicating that is in transito
1'Tnen no red lights all switches are in proper position o Upon completion of the
route a of light that the route is set up and that it is lockedo FolloH-

completion of the route the signal Hill and this lJill be indicated by a green light
at the route button at the same time the red is extin€:,'Uished. Attempting to set up a con-

route caD~ot disturb a route once An occupied route be reestablished
move again operating the first and second route buttons c control is

by the of a call-on button after the route is completed o Through-route con-
provided the operation of t1';O buttons, one button at the entrance end and the second

end the routeo A route to an intermediate siGnal in the through-route may be
by the operation of a button at the entrance and the second button at the intermediate

.A.utomatic release of the route is provided in the rear of the train o Heans is provided
non-stick controlo Also means is provided for mah1).al cancellation of a routeo Automatic

of altern~te routes is effected under normal operation v~th provisions for manual
selection.

route selection circuits are sho~m on Sheet 1 0 To initiate a route f;om si~nal 14 to signal
the follovnng is the sequence of the operator pushes route control button 14 which

up route 7.Al.r~':R the circuit llhich includes a push button contact of but-
a back contact a contact of l~XSR, coil of relay 7A~Thffi, and back con-

tacts of 7R1'lliR and 7R1'ffi. The relay is used to transfer the circuit when' 14 is used as an
eXl0 button. lUXSR relay selects the entrance and exit pick-up circuits 0 The circuit is selected
over the back contact of 7Rvffi vmich checks that no route has been selected over 7 reverse o The
back contact of 7W:fKR is used to prevent the selection of any route over crossover 7 normal while
crossover 7 is locked in the reverse positiono Relay 7Alw\~ sticks over a front contact of 7
track relay, to provide automatic restoration, a pull contact of 14 is used for manual restoration.

(Sheet 1 of 4)
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ADDENDUM TO A.A~R. SIO. SEC. 8025A - Continued

The energizing of 7A~~VR connects battery to the coil of relays 5A]n~m and 5RWR. The negative side
of SA~~~ includes back contacts of SRER and 5RWKR. The back contact of 5RER checks that no route
has been selected eastvmrd which may include crossover 5 reverse. The negative side of 5R~m in
cludes back contacts of SANER, 5BN\~ and 5NWKR. The back contact of 5ANER opens the circuit if
a route has been selected eastward on the upper track over 5 normal and the back contact of 5BNWR
opens the circuit if a route has been selected westward on the lower track over 5 normal. The
back cont&cts of 5N\v.KR and 5RWKR prevent the selection of conflicting routes when crossover 5 is
locked.

The energizing of SAln~m connects battery to the coils of 3Rvffi and 3NWR. The negative side of these
r~J:ays includes checks similar to those described for crossover 5 above. Relay 3RWR up prepares
the" .'pic~up circuit for relay 6XSR in case button 6 is to be used as an exit. Relay 3NWR up, picks
ut' the lAN1A1R which includes the usual checks in the negative side. Energizing lANWR prepares
the pick-up circuit for relay 4XSR when button 4 is pushed. Relay 5RvJR connects battery to the
co±i ~f lBNvJR which prepares the pick-up of relay 2XSR in case button 2 is to be used as an exit.

~ferrihg to Sheet 2, it can be seen that with relays 3R~1R, l.A1\~j'R and lBNWR up, the white light
in sections 3K, lK and 5K are lighted indicating the available exits. The energizing of 7ANWR
when ~he route was initiated, illuminated the red light at the entrance signal buttono

T~ complete the route 14 to 4, the operator pushes button 4 which picks up 4XSR over the back con
-taC?t~ ~f lRER and lANER, and front contacts of 4ASR and FR if traf~ic control is provided. lRER
and ~~ prevents energizing relay 4XSR when an entrance has been established at 4. 4ASR pre
vents completing a route at 4 if approach locking is in effect and the FR contact is used to
chec~ ~hat traffic is properly established. Relay 4X9R sticks over front contacts of lANWR, lHWR
and liNER or lRER. This is to open the circuit when the route is cancelled by pulling button 140
Contacts in lANER and lRER hold 4XSR up until relays lANWR and lHWR open, thereby preventing
lANER and lRER from sticking up over 4XSR doWDo

The picking up of relay 4XSR energizes relay lANER which opens the negative side of lRvffi and lRER;
J..ANER up picks the 3NER which drops relay 3RWR. 3NER up picks the 5ANER which opens relay 5RWRo
5ANER-up picks relay 7ANER which completes the route and at the same time all relays not in
volved in the route are released. Lights in sections lK and 5K are extinguished. Section 7KB
is iliuminated when relay 7ANER is energizedo

(Sheet 2 of 4)
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ADDENDUH TO A.A.'R. SIG. SEC. 8025A - Continued

Referring to Sheet 6, it can be seen that the ANER and AN\~1R relays up will energize the NLPR re
lays for the s1dtches involved which in turn pick the 'NWSR relays if the sldtches are unlocked o

The t~JSR ~elays energized, operate svutches to their normal position. The N\iKR relays Which
pick up when the sliLtch completes its movement, energize relay l4RR (Sheet 3).

Energizing 14RR drops relay 14AsR causing route locking relays IvmR, 3\~R and 7WSR (Sheet 5) to
drop and the route indication relays lSPR, 3SPR, and 7SPR to pick upo The energizing of the N\~

and SPR relays will complete the line of light indication on the control panel.

Sheet 3 shows the clearing circuit for l4AG. w11en signal 14 clears, relay l4RGPR drops which ex
tinguishes the red light and illuminates the green light at the entrance button 140

On Sheet 1, route 4 to 12 is an example of a through route selection. Two routes are provided,
one over 1 reverse and the other over 1 normal and 7 reverse. The route over 1 reverse is the
preferred route and is the route normally selected e HOlrever, with a train being held by signal
8, the route over 7 reverse would be automatically selected. The operation of route button 4 and
the route selecting relays are as previously described. The 8XR relay is controlled through the
front contacts of 5BNER, 5TPR, lO-12ASR by-passed with a front contact of 7RWCR and through back
contacts of 7Bln\~, 8XSR, 8PBSR. 5TPR prevents clearing of signal 8 with a train occupying the
section approaching 8 when route buttons 4 to 12 are pushed. lO-12ASR by-passed with 7RWCR pre
vents picking the 8XR and 8XSR if time locking is in effect for signals 10 and 12. The back
contact of 7Blwffi is used to prevent picking up relays 8XR and 8XSR if buttons 10 or 12 have been
pushed as an entrance. Front contacts of 8XR and 8XSR are used to by-pass 7BlfWR to prevent
relays 8XR and 8XSR-from becoming de-energized as a result of completing a route from 8 to 12
or 8 to 10 at which tiJne 7B:Nlm is upo 8XR up picks 7BNER which in turn picks the 9NER convert
ing button 12 into an exit. No through route is provided over 9 reverseo The route is then
completed by pushing button 12. With the front contacts of relays 7Bm,m and 8XR closed and 8PBSR
down, relay 8zSR is energized. 8ZSR picking up picks the 8xSR which in turn picks up 8PBSR which
cancels 8XR and 8ZSR. 8XSR is held up over 5BNER and 8PBSR is held up over 9TPR.

To illustrate the selection of a secondary route, assume that a train is moving from signal 2
to signal 8. Relay IN\VKR would then be up preventing lRER from picking when button 4 is pushed
to initiate the route. The route selection would then be completed over 7 reverseo With no
train occupying section 2 to 8 this alternate route is cancelled when 7BNER picks resulting in
the cancelling of the 7RER relay 0

(Sheet 3 of 4)
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ADDENDlJ11. r.Q .. A.A.R. SIG. SEC. 8025A - Continued

·Shou1d '"it be desirable to provide-·run-around movements over crossovers 1 and 5 reverse or 5
and 7 reverse, the switch control -otthe second crossover in the route should be manually
9perated to the reverse position to control the route selection circuit. For example, if move
~nts are-provided eastl~rd ove~ crossovers I and 5 reverse, a reverse contact on lever 5 in
series with a front contact of relay lRER would be in the control for 5HER.

On Sheet 6 a scheme is ShOl~ for cascading the control of switch motor circuits, the purpose of
which is to introduce a time element between the starting of successive switch operations in
order to limit the flow of current in the d.c. mains, otherwise any number of switch motors
could be energized simultaneouslyo This feature is obtained by using slow pick-up relays
designated v~R. The circuits are so arranged that these relays are operated in proper sequence 0

Front contacts of this relay are placed in the s'tdtch control circuits.

(Sheet 4 of 4)
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RE.LAY
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OF LIGHT INDICATION-5EMI-AUTOMATIC 6TICK ~IGNAL5 - RE5TRICTING
SIGNALS NOT TRACK CIRCUIT CONTROLLED.
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OF LIGHT INDICATION-eE.MI~AUTOMATICSTICK SIGNALS-RESTRICTING

51GNAL5 NOT TRACK CIRCUIT CONTROLLE:D.

Co 0 Itt.

QOUTE INDICATION R.J:::~'(

CII<CUIT6

N

~..

leT

14T

C,QCUIT5

AI4T

~TPP~r--_--...----

18-1

18-2

WE.STWARD BOUTE. LOCKING

EA5TWARO ROUTE. LOCKING CIRCU ITS.

~ e;,W5R Z,W5Q 5TPR.______ III

~ ~R

~ ~

~R

~r ~..

~ ~W6R 5W6R ITPPR.

~4 i::.
R

e> ZA"SR lEeR 5TPR_____ N

~ ~..
~ ~4 r=

~R

AAR
SIG.SEC.

l..------------------------------------------------------r s-E:-PT-I-~5-o-;5025A

C::;HE:.ET 5 OF CD SHEeTS



AAR
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CIRCUITS

"""-::>- TO WR.. sWITCH CONTROL RE.LAY
/ SEE. PLAN 802:3A.SHEET 4....-----

4 A ~ C A ~

'~e:> Z~
7T 2:e>T 25T

gT 12~R. 8T e> 24T
7(!;) <;) 10 "L ~'24

ELECTRIC SWITCH CONTROL CIRCUITS
TYPicAL FOR I, 2l, 5, 7 AND 9

e:> INW5R IRW5R
=------~-------.:."-..,..TO WR SWITCH CONTROL RELAY

...;.N ~ " SEE PLAN e022>A, sHEET 4

LOW AIR PRESSURE INDICATION LAMPS ON CONTROL PANEL
AP20PGR AP20K AP45K
~x AP~x

b OR f»( t fJ OR e:.x t

ELE.CTRIC 5WITCH CONTROL CIRCUIT WHERE. WZR.. RELAY 15 USED
JNW6R Ir:<.W.,5R lWZR
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Low AIR PRE.SSURE INDiCATION CIRCUITS
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~~~~~~~~~~AA~~ ~ N f'~~~~NR~~~~GeQ. PSI<.
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f,E.LL. CUTOUT APX
TOGGL.E. SWITCH
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5A R R 7A

N
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80Z.~A. SHE:E:T 3

TYPICAL RELAY TYPE INTERLOCKING

CIRCUIT FOR CASCADING SWITCH MOTOR. CONTROLS

LOCAL CONTROL- ROUTE TYPE: - SIGNAL LE..VE.RS IN DIAGRAM - LINE.
OF LIGHT INDICATiON - SEMI-AUTOMATIC STICK 5IGNALS- QE.STRICTING
SIGNALS NOT TRACK CIRCUIT CONTROLLED.

5T

CRO<&50VE.R 1 AND TUQNOUT 2)
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ADDENDUM TO A.A.R. SIG. SEC. 8026A

TYPICAL TRAFFIC CIRCUITS BETWEEN ATTENDED OFFICES.

These circuits provide a two-wire traffic control arrangement shown normally set for train
movement eastward, requiring the traffic levers at both interlockings to be in the normal
position. ~~en traffic is established westward, both traffic levers are in the reverse posi
tion. Lights are provided to show block occupancy, direction of established traffic, and a
bell is provided to indicate that the adjacent interlocking desires to change established traf
fic. Provisions are made for following moves into an occupied block. If a Proceed indication
on the entering signal is displayed, the operation of the traffic lever at the adjacent inter
locking will not ~ffect the signal indicationo

Blocking rectifiers are provided in the control of the FR relay to prevent discharge of one
batte~ into the other in case of unequal potential.

The sequence of operation is fully described on the circuit plan.
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SEQUENCE OF OPERATION
TRAFFIC 15 NORMALLY LINED FOQ AN
E.ASTWARD MOVE..TO R.eVERSE. TRAFFiC
DIRECTION, REQ.UIRES THE FOLLOWING
OPERATION'S.

1. EA'BT END PUSHES TRAFFIC E)UTTON
WHICH RINGS TI-4E. f>E.LL AND FLA~HE5 THE:
eLOCK L1GJ-.4T AT THE. WEST END

2. WE.ST END Re.Ve.R~E.5TRAFF IC
LEVER 27. I=<ELAY 27 NFSR Ie QE.LEASEC.
PLACING THE.. TRAFFIC eATTE:RIE.'& IN
OPPOSITION AND DROPPING
RELAV INF'R. THE:. e:>E.LL AT
EAST END RINGS AND THE. e>L.OCK.
LIGHT IS E.XTINGUISHEC.

~. OPERATOR AT EAST eND NOW
REVERSE.e LEVER 1 WHICH ENEJ<GIZEe
1 RFSR. RELAY 1 RFR IS NOW eNE..RG
IZ.ED ALLOWING 51GNALCS To e.E:.
DISPLAyeD FOR WESTWARD MOVE.ME.NT.
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~ ~-----
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TYPICAL RELAY TYPE TRAFFIC CIRCUITS
BETWEEN ATTENDED OFFICES AAA

SrG.SEC.
~------------------------------------------------------,r- $-E.P-T.-.,~-4-6-t()020A



19510-17

ADDENDUM TO A.A.R. SIG. SEC. 8027A

TYPICAL THREE-ASPECT COLOR LIGHT AND SEARCHLIGHT TYPE AUTOI1ATIC SIGNAL CIRCUITS.

The circuits
The circuit
has a number
bottom of the
relay, and

track signaled in both directions, using three ~dre control~

of Sheet 1 uses retained neutral polar
common lqith A~A~R@ Sec 0 8000A~ The

polar relay, with slow QTIDv..",a1liTaV

comrnon with A~A*R~

light signals 0

The stick
posite or in
rangement is used, the
rangement is generally
of train movement, is in

either the relay circuit for the the op-
circuit for the opposing signal to the rear o former

will not clear in the rear of a train movement@ This ar
where the rule which prohibits a reversal of direction
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TYPICAL THREE ASPECT COLORLIGHT AUTOMATIC SIGNAL CIRCUITS
AT ENDS OF SIDING ~

USING RETAINE.D NEUTRAL P~*·J;t RELAY
TRACK SfGNALE.D IN e"OTH DIRECTIONS

THREE WIRE::HD" CONTROL e>ETWEEN SIDINGS
(CODe: RULE,S 2el-285-2<31- 2C:>2)
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I
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NOTE 1
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ADDENDUM TO AAR SIG. SEC. 8028C

.TYPICAL CIRCUITS FOR AUTOIVIATIC INTERLOCKINGo

3235.9

These circuits are so arranged that the first train to occupy an approach section will establish its route by releasing
ASR. The release of the ASR to establish a route assures that a conflicting signal cannot be cleared. This is
covered by" Note 2,.

A back contact of the conflicting roads AR is inserted in the A,SR circuit to prev'ent successive follow -up movements ~

This is covered by Note 5.

To permit the route to be changed from one road to another, timing releases have been provided as covered by Note 4.

To protect against loss of sllunt in the approach section after a signal has been cleared, back contact of the AR is
shunted by a back contact of the RGPR. This is covered by Note 3jJ

A brief description as to the operation follows:

Assun1e a movement occupies the 2 approach" T11is will release 2ARo Front contact of the 2AR in the stick circuit of
the 2ASR vvr ill cause it to release. Energy is then taken over a front contact of the 2TPR, back contact of 2-4ASR,
front contact of 3 - 5ASR, back contact of 2 -4APR, check contact of 2 -4TER to the coil of 2 -4HR. Negative energy? is
applied to t11e coil of t11e 2 -4HR, over a back contact of the 3-5HR which will complete the circuit causing the 2 -4HR.
to pick up. Signal 2 is then cleared by energy' taken over a back contact of 2AR, a back contact of 2SR, a front contact
of 2 -4HR a11d a front contact of 4AR to the signal mechanism" Negative energyT is taken over similar relay contacts
for double break protection

Should the approach become unoccupied momentarily due to a loss of shunt, or movements recede frolll approac11 circuit,
the 2.i\.R \vill pick up causing the 2 -4TER to operate for a predetermined time after\vhich the 2 -4APR \vill pick opening
the circuit for the 2 -4HR causing the signal to assume a stop aspect. Should the movement continue through the plant,
the follovving \\/ill take place" \\111e11 track section 2 is occupied, energy is removed from all pat11s of the ASR circuit
as \"lell as the HR circuit causin.g the HR to release, res~lting in signal 2 assumi11g a stop aspect, as well as establish
directional receding stick circuits as follo\\1s: The 2TPR released, 4AR and 2A.DGPR picked up \vill pick relay 4SRCl
A stick circuit \vill be maintained over a back contact of the 2TPR and finally O\Ter a back contact of the 4AR Relay'
4SR being picked \vit11 the receding approach occupied, prevents signal 4 from clearing during a receding move. With
4SR, 2TPR and 2AR picked, 4AR released, 2RGPR and 4RGPR picked up, a pick-up circuit is provided for the 2 -4.i\SR.
Due to the 2-4HR ha\Ting a slo\v pick-up feature, it \vill not pick up as a train completes itsmo\Te through the interlock
ing. ASR picked releases the route for conflicting movements.

Should a movement be dela:y"ed in route and a conflicting movement desires to establish a route, trainmen on conflicting
route must operate either the push button or clockvv'ork release, depending on vvhich type of release is being employ'"ed,



3235.10
ADDENDUM TO AAR SIG. SEC. 8028C - Continued

thereby causing signal on established route to assume a stop aspect and after a predetermined time has expired a
route can be established for the desired movement.

The circuit description for operating the time locking release circuit is as follows:

With either conflicting approach, 3 or 5AR occupied, the plant section relays (2TPR-3TPR) picked up and the push
button 3 - 5 depress ed, 3 - 5PBSR will pick which in turn will releas e 3- 5ASR, a circuit to operate the 2 - 4TER over
contacts of 2TPR, 2-4ASR, 3-5PBSR, 4RGPR and 2RGPR is established. After a predetermined time, 2-4TER will
pick, completing a circuit to energize the 2-4ASR. This is established over contacts of 2TPR, 2-4TER, 3-5ASR
(which was released by operating the 3-5 push button), 2RGPR and 4RGPR. The pick-up of 2-4ASR opens the circuit
to the 2 -4TER causing it to release.

The 2 -4ASR energized provides a circuit to pick 3-5HR establishing the route for conflicting movement.

The circuits shown on Sheet 3 employ supervisory control on signals 2 and 4. The clearing of 2 or 4 is the same as
prevfously described with the exception of function control relays (2GZR-4GZR) which are controlled from a remote
location. The circuits used for receiving controls and transmitti.ng indications will vary with the type of code system
employed. 2-4AZR has been provided to prevent a route from being established unless the function control relay 2GZR
or 4GZR has been picked up, as well as the approach occupied. 2-4AZR will also prevent misrouting in the event an
incorrect function control relay has been selected. 2 -4TZR is provided for indicating when the 2 -4TER is timing.

Provisions have been made for the use of a pen graph recorder which provides a graphic monitoring of train operation
through the interlocking.

(Sheet 2 of 2)
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ADDENDUl'i TO A.AJt.. SIG. SEC. 8029A

TYPICAL THREE AN1i FOUR-ASPECT ,COLOR LIGHT AUTO:f\fATIC SIGNAL CIRCUITS.

These circuits provide for track signai~a in both directions using the ordinary acting polarized
relay in combination wi~h a slow release neutral repeater relay and, therefore, has a number
of characteristics in common with A.A,R~ Sig. Seco 8002Ao

A.A.R. Sig. Sec. 8029A is arranged for two-block, three-indication signaling westward and three
block, foU!'- ifidication signaling eastward; and the eastl-laTd and westward line control are
entirely separated.

Attention is called to the arrangement of the stick portion of the directional stick rele cir
cuit whereby the stick relay is held over back contacts of either the HDR or the HPR ~elayo

This assists -in preventing the loss of the stick relay in hopping the joints at the cut-section
and also eliminates the need of any slow release time on the stick relay itself 0 This circuit
arrangement, however, does require an 'additional contact on the HPR relay and is not suitable
for use with the retained neutral polar relay.

1ihile it is not feasible to show the variations in directional stick relay control for this
type of signaling, particular care should be exercised in the design of the directional stick
relay circuits where signals are staggered and a single-track circuit is used between signals.
Circuits should be checked to avoid ~pe possibility of opposing stick relays being energized
simultaneously due to track circuit .fa±lures, the operation of hand:-throw switches, etco



TYPICAL THREE ASPECT COLORLIGHT AUT~~~~~~~~N~I~~~~-TRACK SIGNALED IN

(CODE. RULE:6 '2el- 285- 2C:>1 )

BOTH DIRECTIONS
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APPLY PO"5ITIVE. E.NE.RGY AT"'Z:' MAKING CONNECTION SHOWN AT"'A-~':
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ADDENDUH TO A.A.R. SIG.SEC. 8030A AND 8031A

TYPICAL REHOTE COl\TTROL SHITCH AND SIGNAL' CIRCUITS, DIRECT 1rJIRE CONTROL.

T-t-J"o schemes of control are shown, beth being arranged to provide for the remote control and in
dication of a layout consisting of a single switch and associated signals, such as the end of a
passing siding. Both Schemes 1 and 2 are direct wire schemes, using a split battery with three
line ~dres and common for basic controls and indications. Scheme 2 requires an additional line
1iLre for approach indication.

The major difference between the two schemes is in principle of operation. Scheme 1 requires
that the operator wait until the sliLtch in the field is in correspondence vdth the switch lever
before turning the signal lever. Scheme 2 does not require s1vitch machine to be in correspond~nce

with sl-J"itch lever before signal lever is turned. In either scheme the subsequent operation of
the switch lever will not affect the signal control once it has been established, even though
the signal itself has not yet cleared.

Both schemes prevent the storage of svdtch control. In Scheme 1 it is provided in the field on
relay 3LSR. In Scheme 2 it is accomplished in the control office through the polar contacts on
relay 3~:m and the stick contacts on relay 3LKR.

30703-9

In Scheme 1 the lock relays are de-energized 'Hhen\~he signal clears, no provision being made for
preliminary drop and check of these relays. In Scheme 2 the lock relays are de-energized when the
signal lever is positioned and are checked in the de-energized position in the signal control
circuit.

Scheme 1 does not provide for a continuous visual indication of the locked condition of a switch,
but an audible and visual indication of the expiration of time lockinG is provided by a flash of
light 3TK and a tap on gong 3TX. Schene 2 provides a continuous visual indication of switc:;
locking.

The nethods of providing s~~tch and signal indication shown are different for the two. schemes,
Scheme 1 being a normally lighted panel and Scheme 2 having a nornally dark pane~. In so far as
these local circuits are concerned, the two principles are interchangeable for either scheme o

In Scheme. 2 contacts of 3~lliR and 3~'ffi in 3TK circuit prevent track indication during operation
of the s1,ntch, and contact of 3I.Y.R prevents track indication when s1,ritch is operated by hand.

(Sheet 1 of 2)



ADDENDUM TO A.A.R. SIG.SEC. 8030A AND 803lA - Continued

On Scheme 2, 3WK is a switch correspondence light. It is lighted under the following condi-"
tions:

(a) When switch lever and switch machine do not agree in positiono

(b) When switch is in transit.

(c) 1ihen the switch i~ operated by hand. This is obtained by front contact of the 3LKR and
a back contact of the 3~~KRo

(d) When operator changes switch lever position after route has been established.

W'ith Scheme 1 the signa]: "clear" indication on the panel is removed and the signal Itstopll indi
cation displayed when the signal lever is restored to normal. '~lith Scheme 2 the signal "clearu

indication is retained on the panel until the signal in the field goes to stop•.

Scheme 1 provides a means for combining one aiproach indication with the detector track indica
tion, but this approach indication will be displayed whenever the detector track is occupied o

(Sheet 2 of 2)
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ADDElIDUJi TO A.AeR. SIG.SEC. fJ030A A}!D e03lA

(Sheet 1 of 2)
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TYPICAL RET·rOTE C(,!,·TTROL S1..TITCH Alm SIGIIAL CIRCUITS, DIF..ECT ':1IF.E C01ITROL.

I'n Sc:,e!'1e 1 the lock rela:,rs are de-enerGized llhen' the sif;llal clears, no prOVlSlon being made for
prel:",,;~~~,. drop and check of these rela~rs. In ScheI1e 2 the lock rela~rs are de-energized 'When
signal lever is positioned and are checked in the de-ener~ized position ~ the si~l control
circuit.

:r; 3c:.~:le. 2 cor:tacts 0: 3'f:!l-:n ane! 3C~.'R in 3Tt: circuit prevent track inaication dL:rinc operation
G: :J:---.e s'·ri tC:I, anu contact of 3U:..-q preve~ts track indication ,men s~,!i tch is ope!'.? ted lJ~· ~ar:d.

Sc~e,e 1 does not provide for a continuous vi~~al indication of the locYed condition of a switch,
tut an audible an~ visual ind~cation of the expiration of tine lockin: is rrovided by a flash of
l:~~t 3~K anc a tap on gong 3TX. Sche~e 2 provides a continuous visual i~dication of switc~

lo':kin['e

::~!e ~~ethods of providinr s't-n.tch and si~nal indication shawn are different ':or the tv:o. schemes,
Sc:'~~e 1 beinr a norn,ally lighted panel and Schene 2 !lavin~ a nornally dark pane:. In so far as
t~ese local circuits are concerned, the two principles are interchanGeable for either schene.

~vo schenes of control are sholm, beth being arranged to provide for the remote control and in
dication of a layout consistin~ of a sin~le slntch and associated signals, such as the end of a
passinE siding. Both Sche~es land 2 are direct vnre schenes, using a split battery with three
line 1-rires and common for basic controls and indications. ScheMe 2 requires an additional line
.rire for approach indication.

Both schenes prevent the storabe of svntch control. In ScheMe 1 it is provided in the field on
-relay JLSR. In ScheMe 2 it is accol1plished in the control office tlrrouch the polar contacts on
rcla~," 381dR and the stick contacts on relay 3LKR.

The najor difference between the two schemes is in principle of operation. Schene 1 requires
that the operator l.;ait until the slvitch in the field is in correspondence 1·rith the switch lever
before turnin[ the siL~l lever. Schene 2 does not require slrltch Machine to be in correspondence
~dth slntch lever before signal lever is turned. In either scheme the subsequent operation of

.the switch lever will not affect the signal control once it has been established, even though
t~e signal itself has not yet cleared.
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ADDr1-JDUM TO A.AeR. SIG.SEC. A030A AND 80JlA - Continued

On Scher-le 2, JWK is a switch correspondence light. It is lighted under the following condi
tions:

(a) When switch lever and switch machine do not agree in position.

(b) When switch is in transit.

(c) rfuen the switch is operated by hand. This is obtained by front contact of the )LKR and
a back contact of the JWT~l.

(d) When operator changes switch lever position after route has been established.

~nth Scheme 1 the signal "clear" indication on the panel is removed and the signal ·stop" indi
cation displayed when the signal lever is restored to nonnal. '·lith Scheme 2 the signal "clear"
indication is retained on the panel until the signal in the field goes to stope.

Scheme 1 provides a Means for combining one aJproach indication with the detector track indica
tion, but this approach indication will be displayed whenever the detector track is occupied.

~ ~ --0------ e 0 0 e-
If ~pproach loc~ing is desired refer to AAR Dwg. No. 8055 Shts. 1 & 3.
For switch machine circuits refer to AAR Dwg. No. 8089.

Vital polar circuits should be controlled through contacts of a polarity checki~g

relay. This is required to prevent B wrong polarity from being appliei to the
polar circuits should its section of battery ~ecome opened. The wrong polar~ty
would be supplied from the unopened section of battery in series with the load
across the entire battery.

48PR contacts in the signal and switch control and indication circuits holds t- ~

circuits intact after the signals are set back to stop in the tower so that 4.E:.. Ii

can de-energize and 3WR energize to prevent complete series battery B to N frc~

being impressed upon the Circu~ts. e 0 e- .J
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ADDElIDUM TO A.A.R.SIG.SEC. 8030A and 803JA
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ADDENDUlJI TO A.A.R. SIG.SEC. 8032A

TYPICAL CIRCUITS FOR SELF-RESTORING TYPE DRAGGING EQUIP1~1ENT DETECTOR l~lITH ILLU}mQATED SIGN ON
APPROACH· SIGliAL.

The circuits shown on this plan provide for the use of a self-restoring type dragging equipment
detector, to be located as indicated on the plan, and assuming that proper braking distance is
provided between signals 1 and 30

1'1hen the detector is actuated, an illuminated "DEn sign, located on mast of signal 3" is lighted
and a light and annunciator bell is actuated at the interlocking tower o Home signal 1 will
automatically display stop indication and signal 3 approach indication o Leverman must restore
signal lever 1 to normal, after lfhich he mc.y push "Operator Reset" button if it is proper for
train to proceed and ~hen reverse signal lever 1 in the usual manner.

Relay DEDPSR ~s provided so that if dragging equipment detector is actuated by second train,
signal 1 inll remain clear for first train.

Toggle switch is provided to cut out annunciator bell after dragging equipment is actuated.
After the system is restored, toggle switch must be placed in normal position to cut out bello

30703-12
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ADDENDUM TO A.A.R. S IG.SEC. 8033A

mICAL CIRCUITS FOR P01'iJER DISTRIBUTION.

Two pOW'er distribution cirouits are shown# one fore. signal looation and the other where in-addition
lovv-voltage switoh maohines are to be operated. ~Then the entire battery is used for switoh Jtaoh1D.e
power~ the split portions may be used for operation of polar or neutral Qirouits.

Vital polar oirouits should be controlled through contaots of a po'Ja rity ohecking relay. This is
required to prevent a wf'cmg polarity from being applied to the polar cirouits should its seotion of
battery become opened. The wrong polarity would be supplied from the unopened seotion of battery
in series with the load across the entire battery.
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ADDENDUM TO A.A.R. BIG.SEC. 8034A

TYPICAL RELAY TYPE Il'!TERI.OCKllTG CIRCUITS FOR i-fOVABLE BRIDGE.

These circuits provide for control of signals which are interconnected with bridge devices by levers that
are not mechanically interlocked nor provided with electric locks or other means to restrict their move
ments.

Signals are so interlocked with bridge devices that bridge device cannot be operated unless all signal
devices have properly flL~ctioned to release the bridge.

Circuits are shown with rails normally locked for rail traffic. The signal control netlvork shorm on
Sheet 1 checks that the rails are locked for rail traffic, that bridge lever is normal and bridge lock
relay is de-energized; also, that the opposing approach locking relay is energized.

Approach locking relays, bridge locl{ relay and relays -which check the position of the bridge are shown on
Sheet 2.

Circuit controllers lElffiRLCC, etc., are not mechanically connected to rail locks, but are actuated by rail
locking devices to close normal contacts providing a check, in signal circuits, that rails are locked for
rail traffic. 1fuen rail locks are "tdthdra'tffi normal contacts in 'VlNBRLCC, etc., are opened and reverse con
tacts are closed by a spring device which forms a part of the circuit controllers.

Circuit controllers EBCC and 1VEGe are connected mechanically to bridge rail locking machine~ with contact
closed ,.men this machinery is in the rail locking position.

Circuits as shown pre-suppose that the several intermediate operations of the bridge machinery itself are
interlocked ~th each other, either mechanically or electrically, to insure proper sequence, and that it
is sufficient to check the final operation of bridge machine~ that rails are locked, at which time power
may be cut off from the bridge machinery and the signal devices made free to establish rail traffic.

Where a movable bridge is to be signaled and the intermediate functions of bridge operating devices are
not designed to operate in prope~ sequence, additional apparatus will be necessa~J to accomplish such
sequence.
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ADDENDUM TO A.A.R. SIG.SEC. 8035A

TYPICAL TRAFFIC LOCKD1G CIRCUITS BETitJEDI ATTENDED OFFICES USING ELECTRIC WTllli LOGKlliG.

This circuit provides a two-wire traffic control arrangement using electric lever locks o~ the
traffic lever at each attended office. Traffic levers at both offices are indicated in their
normal position for westward movements. vfuen traffic is established eastvmrd, both traffic levers
are in the reverse positiono Lights are provided to indicate block occupancy, direction of
established traffic and an audible indication when the adjacent office desires to establish a
change in the direction of traffic. Arrangement permits following movements into occupied block
between attended offices.

The sequence of operation is -described on the circuit plano
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ADDENDUM 'IO A.A.R. SIG•SEC • 8036A.

TYPICAL RE2{OTE CONTROL RELAY TYPE .INTERLOCKING CIRCUITS, DIRECT \fiRE CONTROL.

These circuits have been designed to control ~r.itches and signals by unit type levers that are not mechan
ically interlocked. Relays are useq to provide the equivalent protection usually provided by mechanical
and electric locking of levers.

The route check netvrork in the machine, sho'tID on Sheet 1, provides a check that the route is lined in the
field and indicated into the office before the signal control relay is allowed to pick up in the field. A
relay is provided for each si~~al lever and designated HSR, which is energized when signal lever is turned,
providing the route is lined. Each HSR relay is provided with a holding circuit that may only be released
by restoring the signal lever affected to the normal position. A slow release relay, designated NLPR, which
repeats the normal position of the signal lever, is provided to prevent storage of the signal control until
a route is established; also, to prevent the storage for the control of a signal if the signal lever con
trolling an opposing signal has been operated. :

The signal control netlrork' sho-vm on Sheet 2 consists of circuits for direct control of searchlight signals.
This network checks the s~dtch correspondence relays energized, ffiiitch locking relays de-energized, and the
opposing approach locking relays energized. Restricting signals are controlled through the first track
section only. When a call-on aspect is desired on signal 2R or 6L for a follo~~ng move into an occupied
block, a call-on button is pushed, which energizes relay CO, which in turn energizes the relay COS. The
call-on push button, being of the spring return type, a stick circuit is provided for relay COS.

The svdtch control relays designated vT.R are controlled by switch lever in series with svutch agreement
relay HLPR. 1rJith this arrangement, if the svdtch lever is moved l-Then its locking relay is de-energized,
relay vIR and sldtch agreement relay"11PR 'Hill not pick up until the sv1itch lever has been restored to its
initial position to agree vdth the position of the switch. This prevents storage of svdtch control.

Circuits are arranged to provide two separate indications on a single wire by the use of a full-~mve

rectifier in the office and a split batte~ in the field to pole change the control. With this circuit
arrangement, both indications can also be brought in simultaneously by alternately coding the polarity
of the control circuit through contacts of a 120 code transmitter.

Houte locking stick relays provide svdtch locking as a signal is being cleared over a route. This provides
sectio~a1 release locking of switches as train proceeds through the interlocking.
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ADDENDUM TO A.A.H. SIG.SEC. B037A

TYPICAL ELECTRIC St~TCH LOCK CIRCUIT, AUTOMATICALLY RELEASED, Tll1E AND APPROACH LOCKING, TRACK
SIGNALED D1 ONE DIRECTION.

This circuit provides for control of an electric lock on a hand-operated switch with track
signaled in one direction. A short release track circuit is provided on main track which, when
occupied by a train, allows the electric lock to become energized, permitting the train movement
from main track to siding without delayo

Energizing of lock coil is at all times dependent upon either the closing of a door-operated
contact, or actuating a stick push buttono

If movement is desired to be made from siding to main track and approach circuit is occupied,
opening of door or actuating stick push button l~ll initiate time. After a predetermined time
has elapsed, lock will be releasedo

30703-14
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ADDENDUM TO A.A.R. SIG.SEC. 8038A

TYPICAL CIRCUITS TO SUPERIMPOSE CODED CAB SIGNAL CONTROLS ON D.O. TRACK CIRCUITS. TRACK.
SIGNALED IN ONE DIRECTION.

The upper portion of this plan shows the use of 75 and 180 code transmitters which codes the a.co
energy to track transformer to provide two-block three-aspect cab signal controlo 75 coded a.c.
energy applied to the leaving end of block p~ovides the approach indication, ~ile 180 coded a.co
energy provides the clear indicationo

The lower portion of this plan shows an additional 120 code transmitter which is used to provide
the approach medium indication. This arrangement provides three-block, four-aspect cab signal
control in the same manner as mentioned aboveo

Circuits are arranged to remove coded cab signal energy from the first track circuit in the block
as a train proceeds through the block and enters the second track circuit. This provides that
when a second train enters the occupied block, it lv.ill receive the restrictive' speed indicationo

If it is desired, the neutral contact of relay HDR may be used in place of relay HPR in the cab
signal controlo This will avoid interrupting a.co energy on the polar contact o
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ADDENDillf TO A.AeR. SIG.SEC. 8039A

TYPICAL CIRCUITS TO SUPERIMPOSE CODED CAB SIGNAL CONTROLS ON D.C. TRACK CIRCUITSe TRACK SiGNALED
IN BOTH DIRECTIONS.

This plan ShOlffl the use of 75, 120 and 180 code transmitters which codes the a.co energy to track
transformers to provide three-block, four-aspect cab signal controle

Circuits provide for approach energization of cab signal energy. vfuen a train enters the
block de-energizing opposing relays HPR, coded energy is applied for the direction of traffico

Circuits are arranged to remove coded cab signal energy frOM the first track circuit in the block
as a train proceeds through the block and enters the second track circuite This provides that
when a second train enters the occupied block, it 1~1l receive the restricted speed indicationc

If it is desired, the neutral contact of relay HDR may be used in place of relay HPR in the cab
signal control. This will avoid interrupting a.co energy on the polar contact o
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ADDENDUM TO A.A.R. SIG.SEC. 8040A

TYPICAL CIRCUIT FOR BRIDGE ALIG~~lliNT DETECTOR.

A circuit controller connected to the bridge girder is used to check the bridge alignment•. Relay
BDR control is a double break circuit through contacts on the bridge circuit controller o A.con
tact of relay BDR relay is inserted in the signal control circuits to provide the check that
bridge is in alignmento

TYPICAL CIRCUIT FOR HIGH HATER DETECTORo

This circuit uses a circuit controller actuated by a vmter level indicator to control stick relay
DSR, contacts of vmich,are inserted in the signal control circuits.

A manual reset push button is used to energize relay DSR and restore siG~al control circuits to
normal, after high water has receded o

TYPICAL CIRCUIT FOR FIRE DETECTOR.

This circuit uses a tliLsted pair of vnres which short c~rcuit at predetermined temperatures to
shunt relay DSR and interrupt the signal control circuits. An alternate scheme shows the use of
fuse l~ks which open at predetermined temperatures to de-energize relay DSRo

A manual reset push button is used to energize relay DSR and restore signal control circuits to
normal after circuit is repaired.

The resistor shown in the battery feed limits the current flow in the circuit when using the
twisted pair to detect a fireo
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ADDErJI)UM TO A.A.R. SIC.SEC. 8041A

TYPICAL CIRCUITS FOR OSING DEVICE.

The upper portion of this ~lan illustrates a typical circuit for non-directional OSing device
with time cut-out 0

This circuit transmits an intermittent telephone signal over a pair of telephone wires to annunciate
the occupancy at aSing point. The buzzer provides an audio frequency signal; the flasher relay
provides the interruptions, and the induction coil appiies the audible tone to the telephone linea

The timer relay TER and timer stick relay TESR cut out the aSing device after the track is occupied
for a predetermined time interval.

The condensers are used to avoid shunting the telephone lineo

The lower portion of this plan illustrates a typical circuit for directional OSing device for use
in non-signaled territoryo

Train entering track circuit 01 first energizes relay~Ro Then as train enters track circuit 02,
track relay 02 becomes energized causing the audio frequency signal to be transmitted over the
telephone wires until relay BR drops out o The length of time the signal is transmitted is determined
by release time relay BR.

A train moving in the opposite direction energizes track relay 02 first o Then vThen train enters
track circuit 01, relay BR cannot be energized, therefore no signal vull be transmitted over the
telephone line.

The application of the buzzer, induction coil and capacitors used in this arrangement is similar
to those described above for the non-directional OSing device.
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ADD~mu}f TO A.A.Ro SIG.SEC. 8042A

TYPICAL TRAP CIRCUITS.

Figure 1 uses three individual track circuits, the two outside track circuits being the conven
tional type, while the center track relay XTSR is circuited so that after having been shunted,
it cannot be re-energized unless one .~ the outside track circuits is occupied o

Figure 2 uses one approach track circuit and one center track circuit vuth a normally energized
stick relayc The approach track or the center track may be shunted individually and the circuit
ldll self-restore. HoweVer, if the a.pproach and center track are both shunted, then the circuit
cannot be restored unless the approach track is the to b.e .

Figure 3 uses a normally energized stick relay for each direction. ~menever one of these stick
relays becomes de-energized, it can only re-energize when the train occupies the receding track
section 0

Figure 4 uses two individual traek circuits, one for each approach, which are arranged to remain
de-energized once shunted until train proceeds into the receding track section, energizing relay
XTSR to release the track stick as shunt is removed. ,,:An- emergency release 'tuth tiMe delay is
also 5hol~, using a push button repeater stick relay and timer relayo

Figure 5 uses two track circuits with the center track circuit so arranged that it cannot re
energize unless the approach track is occupied o This circuit is similar to Figo 2 without the
self-restoring featureo

30703-19
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ADDEHDUH TO A.A.R. SIG.SEC. 8043A

TYPICAL RELAY TYPE nJTERLOCKING CIRCUITS.

This isa local control system ~dth the functions individually controlled with signal levers in
the track diagram, serni-automatic stick signals, vdth the restricting signals not track circuit
controlled 0

The signal levers are the push-pull-turn type, while the s1~tch levers are toggle typeo

The route check network on Sheet 1 provides a preliminary route check before a sif~al may be
cleared, insuring that s~Qtch levers and switch call relays cvm are in proper positions to assure
a complete route for signal to be cleared; also that opposinG signal levers are not in a position
to clear opposing signalso A relay designated HSR is provided for each signal, in the route check
network, that must pick up before circuit is completed to clear signal unless a move is to be
made into an occupied block from signals 4 and 10 in which case the callan stick relay COSR is
used o

To energize the HSR for signals 2, 6, 8, 12 and 14, a siL~al lever is turned o Once the HSR picks
up it is provided ~Qth a holding circuit that may only be released by restoring signal lever to
normal positiono

The HSR for signals 4 and 10 is energized by pushing the signal lever if the first track circuit
in advance of the siV1al is unoccupied; these are provided ~dth a holding circuit that will be
released by pulling the signal lever, or by a train passing the signalo

Signals 4 and 10 are provided vuth a call-on aspect for clearing a restricting signal into an oc
cupied block o In this case, a call-on stick relay COSR is energized v1hen the siG~al lever is
turned 0 vllien energized, the COSR is held up through one of its front contacts, and it 1Jill not
become de-energized until the signal lever is returned to its normal positiono

The sisnal control netvlork sho1~ on Sheet 2 consists of circuits for control of relays for coler
light signals. This net1"1ork checks all 51-atch correspondence relays in route energized, the sFitch
lockin~ relays de-energized, also that opposing approach locking relay is energizedo

The approach and tline locking circuits are Sh01ID on Sheet 30 Signals 6, 8, 12 and 14 have tL~e

locking only without automatic releaseo Signals 4 and 10 have approach locking 1~th automatic
releaseo Signal 2 has time locking only vdth automatic release.

(Sheet 1 of 2)
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ADD~TDUM TO A.A.R. SIG.SEC. 8043A - Continued

The switch control and indication circuits are shown on Sheet 3. If the lock relay is energized
and the switch lever is moved, switch relay ~m and s~dtch call relay m·m are energized in the op
posite direction and their contacts move to the other position. This causes Nv.mR or m'~R to be
de-energized because the s~utch lever is out of correspondence with svutch position. This causes
the LSR to pick up and apply power to the svdtch to b~ing the switch position into correspondence
'tdth the s\\ritch lever. Then, R't!CR or N'dCR will be enereized depending on switch position and
sldtch lever positiono This, in turn, causes LSR to be de-energized and removes povler from the
switch machineo

Storage of s~ritch control is prevented. It is accomplished in the control of the vffi relay through
the contacts of relays Ct!ffi. and LPR o

The sl~tch locking circuits are shown on Sheet 4 and are controlled by track relays, route locking
relays, approach locking relays, relay COS and relays HSRo The HSR and COSR contacts are added to
the svutch locking relays to provide preliminaTJr locking which de-energizes t~e relays to complete
signal control circuits and also prevent a misroute by the movement of a switch lever after a
route is established before signal is cleared.

The lock stick circuits insure that s~dtch vull cOMplete its movement after the lock relay is
de-energized by pick-up of relay HSR or the relays COSo

The control panel and indication circuits are shown on Sheet 40 The route lined up is shovm by
movable point indicators ~mich snap into the position called 'for when the switch lever is operated o

The route locked up is shovffi by the illumination of the lock lights located above the s,~tch levers o

Signal levers are provided Hith two indication lamps in the barrel of the lever o A red light
indicates that relay HSR or COSR is energized, calling for the signalo A white light indicates
that the signal is clear.

(Sheet 2 of 2)
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ADDENDUM.TO A.A.R. SIG.SEC. 8044A

TYPICAL THREE-ASPECT COLOR LIGHT AUTOMATIC SIGNAL CIRCUITS o

These circuits provide for track signaled in both directions using two-~e polarized line control
circuit, with biased neutral line relay D and non-biased relay H. The selection of relay H through
a rectifier maintains current through the coils in one direction only, which prevents relay from
dropping out during pole changingo

Pick-up of the stick relay as the train passes the signal necessitates the '~se of a quick pick-up
stick relay to ins~re it is energized before relay H opens. The stick relays are also selected
over the opposite stick relay de-energized to prevent both relays being denenergized.

~~en relay AER is not used in circuit HDR, a resistor should be used to limit the current when
batteries at adjacent locations are cqnnected in series.

This circu~.t is only usable where some form of manual control is available for establishing, main
taining and changing direction of traffic. It is necessary to provide an interlock on the control
machine. If opposite ends of block are under control of two separate operators, the circuit must
be supplemented by traffic locking.
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ADDElJDUM TO A.A.R. SIG.SEC. 8045A

TYPICAL THRFJ8-ASPECT SEARCHLIGHT AUTO~~TIC SIG~~L CIRCUITS.

These circuits provide for track signaled in both directions using a polarized line. At double
signal locations this polarized line is connected directly to the sit~al mechanisms. At a single
signal location the proper line is connected to the signal for one direction, and to a retained
neutral polarized relay in the other direction. This relay is used to transfer the signal control
from one line circuit to the next oneo

Relay IIDR used "rith the staggered intermediates is slow pick-up with retained neutral contacts to
prevent flashing a red indication on the signal in the rear during the pole changing of circuit
HDR. It also prevents energizing the circuit in the rear account of "joint hopping" effect v.rhen
light engine or train pass over insulated joints at a cut-section or signalo

The use of a slow pick-up slov~release relay for the HDGPR prevents the relay dropping out when the
signal changes from yellow to green and also prevents the signal in the rear displaJ~g a momentary
green indication due to "joint hopping" effect by a short light train operating in the blocko

To prevent a momentary flash of the clear aspect when a short high-speed train vacates the block,
the positive energy for line circuit HD is selected t~~~gh a front contact of the track relay in
advance of the signalo

The resistor is used in the sib~al control circuit to limit the current when traffic is reversed
and the batteries at adjacent locations are momentarily connected in serieso

Full block approach lighting is provided when approach lighting relay is used as indicated under
Note 2.

This circuit is only usable where some form of manual control is available for establishing,
maintaining and changing direction of traffico It is necessary to provide an interlock on.the
control machine. If opposite ends of block are under control of two separate operators, the cir
cuit must be supplemented by traffic locking.
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ADDENDUM TO AAR SIG. SEC. 8047A
3235.11

TYPICAL CODED TRACK CIRCUITS FOR FOUR-ASPECT AUTOMATIC SEARCHLIGHT SIGNALS RECTIFIED A-C
OPERATION-TRACK SIGNALED IN ONE DIRECTION.

These circuits show the use of half wave rectified d-c coded track circuits to provide the control for four-aspect
automatic block signals. Reverse or inverse code (full wave rectified d-c) is used to provide approach lighting and
approach locking.

180 code provides for the GIG Rule 281; 120 code, the Y/Y Rule 282A; 75 code" the Y/R Rule 285, and no code R/R
Rule 291.

The mechanically rectified relay type decoding circuit is used for decoding all code rates while electrically tuned
decoding units are used to decode the 120 and 180 code rates.

The track relay and the reverse code energy are connected to the track by separate leads so inverse energy expended
in the track relay is kept to a minimum.

The track feed and the reverse code detecting relay are connected to the track on the same pair of leads to facilitate
the selecting or commutating circuits which alternately connect track feed energy to the rails and the reverse detecting
relay to receive the reverse code during the off time.

Two coil track relays are used with the second coil shunted with rectifier snub to provide chatter free operation on
half wave d-c.

The 26AER (Sheet 1) shows the second coil shunted by its own front contact to provide additional slow release over that
provided by the snubbing rectifier. This increases the front contact closure time to provide more even balance between
the front and back closure time.

The 24AR (Sheet 2) shows the second coil connected to the master transformers to provide additional slow release
time. As the front contact of the 24AR closes, energy flows in the upper half of the winding, setting up an induced
voltage in the lower portion of this winding which feeds the second coil of the 24AR and holds the relay up for a short
interval.

Sheet 1 illustrates the use of a'front contact repeater (26AEPR) of the 26,AER snubbed by a rectifier to provide approach
lighting.

Reverse code is applied to the rails as follows: The 26TR" 26TPAR and 26TPBR (with 26HR up) picks up in sequence
as shown. Then" as the 26TR is de-energized dropping the 26TPAR, reverse code will be applied to the rails

(Sheet 1 of 2)



3235.12
ADDENDUM TO AAR SIG. SEC. 8047A - Continued

through the 26TPAR back contact and 26TPBR front contact. The 26TPBR being snubbed by a rectifier provides the
proper "on" time of the reverse code.

'When reverse code is used for approach locking the mechanically rectified relay type decoding is used which requires
that the AR be coding to maintain the APR energized.

Approach signals 24 and 22 remain at their most restrictive indication even though the home signal 2 may be cleared"
clearing to a less restrictive indication after the train enters the approach circuit and 2APR (Sheet 4) is de-energized.
This provides a check that the approach locking is in effect before allowing the approach signals to clear to their
less restrictive indication.

Sheet 3 illustrates the use of 75 code to maintain the approach control should the regular code originating from 2CTPR
at signal 2 be interrupted with resultant loss of the regular inverse code. This provides a means for maintaining the
approach indication for movements against normal direction of traffic until the train actually occupies the block.

(Sheet 2 of 2)
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3235.13

ADDENDUM TO AAR SIG. SEC. 8048A (SHEET 1)

TYPICAL ELECTRIC SWITCH LOCK CIRCUITS -AUTOMATIC OPERATION WITH TIME AND APPROACH LOCKING.

Circuits as shown provide a means for automatic operation of electric switch lock with time and approach locking. A
short track circuit releasing section B22T allows moves to be made into the nonsignaled track without time locking.

Four schemes are shown to obtain approach circuits. In the event that the'signal control circuits do not provide
adequate approach locking, other means must be provided.

The NWPR checks the switch circuit controller" door contact and lock normal" and TER down. Actuating the door or
latch contact releases the NWPR" which transfers the signal control energy to EHPR and WHPR (with the exception
to Scheme 2). When both approach relays are picked up, the lock coil WL is energized which allows the switch to be
unlocked ..

If either .approach relay is down" time element TER is energized, and after expiration of predetermined time" the lock
coil is energized.

To provide restoration of circuits to their normal condition" the TER and lock coil are de- energized by the door or latch
contact ..



ADDENDUM TO AAR SIG. SEC. 8048A (SHEET 2)

ELECTRIC SWITCH LOCK-lVIANUAL CONTROL, WITH OVERLAY LINE CIRCUITS"

3235.14

The system is based on the use of audio frequency overlay apparatus for the control of a hand-operated switch equipped
with electric lock.

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

Contacts controlling the d-c line circuit are not included in the overlay circuit; however, such contacts may be used when
it is desired to include that portion of d-c line circuit for the purpose of interrupting the overlay circuit"

Control of the overlay circuit is obtained through the use of a contact of control relay WLSR.

The AFO transmitter located at the control point transmits an electronic source of audio frequency power to the AFO re
ceiver located at the controlled switch. The AFO receiver is an audio frequency amplifier which receives the signal
transmitted, amplifies and rectifies this signal into a d-c control voltage, which is used to energize relay WLR. The
translnitter and receiver are tuned to a particular frequency as specified"

The AFO coupling unit is a device used to bridge the two independent line circuits which must be kept isolated from each
other with respect to d-c. However, the use of this device permits the overlay circuit to pass"

Reactors (Note 2) are connected in series at all battery connections 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 d-c line. Reactors are not necessary at the relay end of the circuit since the
relay has sufficient impedance to block the flow of audio frequency current"

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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(31IEET 1):\l)DE~DU!\I TO AAH SIG. :iE:C. 804

of releasing section may be increased if visibility is

If eIther approach reid~ i.::> dov.n, tlnle elenlent TER 15 energized, and after expIration of predetermined time, the lock

cOlliS energIzed.

Tu provIde restoratIon uf cIrcuits to their normal condItion, the TER and lock coil are de-energized by the door or latch

contact.

T J I (: \" \ r f) f~ l' h eLk s t th \ S.\' i t C I! {' 1 r cui t ;..' ( )n t l'U 11 e r , d 00 I' (' (): 1t act and 10 c kIlO r rn a I, and T E R d CJ \\ n . :\ c t uat i n g the door 0 r
lat.::L l\Jf.ta ..... r r'cleasL'~~' the ~\\'PI{, \\hich transfers the sl~nal conlrol energy to EIIPR and \VHPR (\\"ith the exceptIon
to Schen1e 2). \\<t1en hoth appr'oach relays are plc~ed up, the lock coil \\"L 15 energlzed \\'hich a110\\'s the s\\itch to be
unlocked.

Four schenles ar'e shu'IAn to obtain approach circuits. In the event th~t the signal control circuits do not provide
adequate approach lockIng, other means must be provided.

Clrcults as shuv"n provIdE: a nleans for automatic operatIon of electric s\\'itch lock with time and approach locking. A
5hort tra~k circuit releasIng section 822T allows moves to be made into the nonsignaled track without time locking.



3235.14ADDENDUM TO AAR SIG SEC 8048A (SHEET 2)

ELECTRIC SWITCH LOCK - MANUAL CONTROL, WITH OVERLAY LINE CIRCUITS
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~!"'3.:15n:l~:e~:) :..iI11pliiies and rectifies t}lis signal inr() a d-c control \"oltage J \\'hich is used to energize rela:- \\"LR. The
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I
N
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I

He:':'L--: ~'r:: \ ~Vle :2) are connectec In 5erles at all battery connection~ or. the line circuit. The d-c batter:- has the effect of
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::.... ~..J:" ~:lu:ca~e ac:ditlonal functions. This is accomplished by the ~se of transmitters and receivers tuned to operate on
:'l"eC~erAc:es ~nat \\iil pre\-ent interaction of the equipnlent ..
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ADDENDUM TO AAR SIGNAL 8049A 13288

TYPICAL CIRCUITS FOR SPRING SWITCH AT END OF SIDING, TRACK SIGNALED IN ONE DIRECTION.

The circuits depicted on this plan provide for semi-automatic control of signals for trailing movements over 8. spring
switch. .

A direct wire control and indication arrangement is employed.

Signals are cleared by positioning 21 lever to the desired R or L position, and 21RHR or 21LHR are controlled through
front and polar contacts of lever repeater 21ZR. The signals are made stick by means of A21TPSR.

The 21RASR provides approach and time locking with two-track circuit 'release for signal 21R, and 21LASR provides for
time locking with two -track circuit release for signal 21L.

The check contact of TER is inserted in the control of 21 ZR to check that the TER has returned to its normal position,
thereby insuring a full time cycle.

To clear signal 21L, with 21RAR de-energized due to the approach being occupied and signal 21R clear, the signal lever
is placed in the L position which de-energizes 21RHR and causes signal 21R to assume a stop aspect. The control circuit
for TER is then completed through a back contact of 21RHR, and after the expiration of a predetermined time, 21RASR is
energized and 21 ZR energized in the reversed position. Then the control circuit for 21LHR is completed.

If signal 21L is cleared and subsequently control lever returned to center position, signal 21R cannot be cleared until after
21LASR is energized by the expiration of a predetermined time interval, as provided by TER.

All signals are approach lighted except signal 21 Land 21RB.

Switch signal 24 checks that the switch is normal. An approach switch signal (34) may be installed where required.

To indicate that TER has completed a full cycle, a back contact of TER is inserted in the control of A21 TPSKR, which will
cause A21 track indication light to be illuminated momentarily.
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3235.15

ADDENDUM TO AAR SIG. SEC. 8050A

TYPICAL CIRCUITS FOR SPRING SWITCH AT END OF SIDING.

This plan provides a means of signal protection for train movements over a spring switch onto track signaled in one
direction.

The 21AR provides approach clearing for signal 21 as well as approach locking for signal 23. The 1T of the 21AR
circuit must be of sufficent distance to clear signal 21 and allow signal 11 to display a clear aspect upon the approach
of a train.

Circuits are so arranged that occupancy of 023T will approach clear signal 23 if 21 approach is unoccupied.

Should 21 approach be occupied and signal 21 clear, a movement onto 023T will cause signal 21 to assume a stop aspect;
after the expiration of a predetermined time 2 3ATER will pick completing circuit to energize 23HR clearing signal 23.
Should the movement not be completed from the siding to the main line and 023T remain occupied for a predetermined
time, 23BTER will pick 23BTESR which will release 23HR causing signal 23 to assume a stop aspect. 23BTESR up also
provides a pick-up circuit for 23TESR which will release 23ATER and 23BTER. The release of 23BTER provides a
circuit to operate 21 TER for a predetermined time, allowing 21 TESR to pick and thereby energizing 21 HR allowing signal
21 to clear for the movement on the main track.
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ADDENDUM TO AAR 8IG. SEC. 80SlA 8025.3.2

TYPICAL CIRCUITS TO SUPERIMPOSE FOUR-INDICATIOn CODED CAB SIGNAL CONTROLS ON D.C. TRACK CmCUITS AT INTERLOCKING.

Cab signals superimposed on interlocking track circuits are usually a part of a cab signal system. In this connection
cab signals would also be superimposed on the track circuits approaching and leaving the interlocking in the normal
direction of traffico

Each cab signal indication (Code'Rule 281,282,285 or 290) is arranged to agree with' the aspect displayed by the
interlocking home signal as a train passes the signal.

Energizing the V relay connects a.c. energy to the rai1s o The current is applied at the leaving end of the track
circuit and floviS down one rail, through the locomotive axle, and returns through the opposite rail~ The various cab
signal indications are obtained by interrupting the alternating current in the rails at the rate of 75, 120" or 180
cycles per minute.

The energy is inductively coupled with the cab signal apparatus on the locomotive through a receiver mounted over each
rail. This energy is amplified and decoded to display' the proper indication in the locomotive cab. The absence of
a.c. energy or steady (non-coded) a.c. energy will cause a restricting signal to be displayed in the cab of the loco
motive.

, The frequency of the a.c. energy may vary to meet the requirement of the system. It may come from corn-mercia1 pOller,
railroad's a.c. source or battery-operated inverter. The inverter may be used as a nOl~a1 source or as stand-by when
the norrrLal a.c. source fai180

Stick V relays are provided so that the cab signal indication will not change to a less restricting indication after a
train has passed a home signal displaying an aspect more restricting than Code Rule 285. Relay 5BTR is connected to 5T
battery when number 5 crossover is reverse to insure that an unauthorized movement by signal 5L vall not pick up the
cab signal intended for the train moving over the crossover. The 5NWPSR relay prevents the interruption of the flow of
cab signal energy to 3T track circuit by the reversing of 5' switch as a westlvsrd train is moving through 3T track
circuit.

Track relays are quick-releasing' and V relay quick pick-up to reduce the momentary loss of cab signal, as a train moves
from one track section to another.
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tl~37

ADDENDUM TO A.A.R. BIG.SEC. 8052

TYPICAL CIRCUITS FOR SELECTIVE SPEED CONTROL FOR AUTOMATIC HIGIDllfAY CROSSING SIGNAL PROTECTION.

This p18l1 provides a means of reduoing the approaoh wern1ng time ot the orossing proteotion tor a slow
or medium speed train in high-speed sing le-direotion running terr itory.

The oirouit shCM!l provides a separate start for maximum speed trams and lower speed trains by means ot
a timing seotion IT whioh initiates the start ot a timing relay. This timing seotion is 1n approaoh to
the maximum speed start and it a train uses ·more time moving through this tim.1!1g seotion (IT) than the
time oaloulated for suoh movement by the lower speed train. the timing relay completes its oycle of
operation and energy is maintained to the oontrol relay ETPR until tram enters 3T traok seotion.

The cirouit provides tor a oomplete time cyole tor the timing relay by means of the use of the lTECPSR
relay or seleotion of the roadway signal oircuit through the oheok oontaot ot the timing reltv.

When this oirouit arrangement is used 1n non-signaled territory a means of oheoking the proper operation
of IT traok oirouit should be provided. Consideration should be given to aoceleration. variation in
train speeds and reverse running when using this plana
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68lSO.1O

ADmIDUM TO AAR SIG. SEC. 8052B - Continued .

A time element cUt-out circuit is provided for trains standing in the 3T or 4T track circuit with an additional selec
tion of the 4THSR relay through the reverse repeater relay of sWitch circuit controller on the switch shown in this
track section.

The 4THSR, 2TESR and lTESR stick relays are arranged to pick up directly on receding moves. This will provide
crossing protection if a reverse move is required.

The WXR relay for control of the crossing signals for westward moves shows the selection of this relay throUgh the
8TR relay by-passed with a front contact of the 8LASR approach locking relay. This will prevent the crossing signals
frcm operating tor a train approaching the crossing in the BT track s~ct~on if the aLA. signal has not been cleared.

The 8LHSPR relay circuit is used to make certain that full approach warning time will be provided before tee aLA sig
nal is permitted to clear.

Tr.e 7TSR relay circuit is provided to prevent crossing signal operation for a receding move through the 7T track cir
cuit after a westward ~rain movement to a point just west of signal 8R and a return movement eastward on either the
main track or siding is to be made. .

The signal controls are selected through the respective time·element and stick relay back contacts to check that
relay contacts return to normal positions before allowing additional moves by signal indicationo Consideration should
also be given to acceleration or variation. in train speeds. '

";ith either plan, the length of the timing sections will depend upon the speeds of trains for which the different
speed starts are being provided.



68150.9

ADDENDUM TO AAR SIG. SEC. 80S2B

CONTROL CIRCUITS FOR AUTOMATIC HIG~TAY GRADE CROSSING SIGNALS.

The circuits on Sheet 1 provide a means of reducing the approach warning time of the crossing protection for a slow
or medium speed train in high-speed single-direction runn;ng territory.

The circuit provides a separate start for maximum speed trains and l~fer speed trains by means of a timing section IT
which initiates the start of a timing relay. This timing section is in approach to the maximum speed start and if a
train uses more time moving through this timing section (IT) than the time calculated for such movement by the lower
speed train, the timing relay completes its cycle of operation and energy is maintained to the control relay ~aR until
train enters 3T track section.

The circuit provides for a complete time cycle for the timing relay by means of the use of the ITECPSR relay or selec
tion of the roadway signal circuit through the check contact of the timing relay (ITER) and the back contact of the
timing s~ick relay (ITESR).

vfuen this circuit arrangement is used, consideration should be given to acceleration, variation in train speeds and
reverse runni~g when using this plan.

Sheet 2 illustrates selective speed control circuits with tL~e and special cut-out features as used in traffic control
signal te~ritory or a remote control signal location.

The circuit is arranged to provide a maximum, intermediate or low speed start so as to maintain the approach 't-larning
time for the highway crossing protection within reasonable limits for trains operating below ~AXimum speed.

~fuen an eastward train enters advance timing circuit IT, the lTZR relay is energized and positive battery is applied
to the ITER ti~ng relay through the front contact of the maximum speed start section relay 2TR and the front contact
of the ITZR relay. If the time of the train passing through the IT timing section is greater than the time calculated
to provide an intermediate speed start, the timing relay will complete its cycle and the lTESR relay liill be energized
through a front contact of the ITER timing relay. The selection of the EXR relay through the front contact of the 2TR'
relay is then by-passed with a front contact of the ITESR relay and prevents the crossing signals from operating when
train enters the maximum speed start circuit.

In a similar manner, the maximum. speed start circuit 2T is used as the timing section for the lOll speed start. If the
train occupies the circuit longer than the time calculated for a loW' speed start, the 2TER and 2TESR relays will close
their front contacts in the S&ue sequence, as explained above for an int~rmediate speed start, and a front contact of
the 2TESR relay by-passes the selection of the EXR relay through the 3TR relay. The crossing signals will then not
operate until the train has entered the low speed start circuit, 4T. '

(Sh~et 1 of 2)



68l$O.lQ

ADD~IDUM TO AAR SIG. SEC. 80,2B - Continued

A time element cut-out circuit is provided for trains standing in the 3T or 4T track circuit with an additional selec
tion of the 4THSR relay through the reverse repeater relay of switch circuit controller on the switch shown in this
track section.

The 4THSR, 2TESR and lTFSR stick relays are arranged to pick up directly on receding moves. This will provide
crossing protection if a reverse move is requiredo

The WXR relay for control of the crossing signals for westward moves shows the selection of this relay through the
8TR relay by-passed with a front contact of the 8LASR approach locking relay. This will prevent the crossing signals
from operating for a train approaching the crossing in the 8T track section if the 8LA signal has not been cleared.

The 8LHSPR relay circuit is used to make certain that full approach warning time will be provided before tee 8LA sig
nal is permitted to clearo

The 7TSR relay circuit is provided to prevent crossing signal operation for a receding move through the 7T track cir
cuit after a westward train movement to a point just west of signal 8R and a return movement eastward on either the
main track or siding is to be madeo .

The signal controls are selected through the respective time element and stick relay back contacts to check that
relay contacts return to normal positions before allo~rlng additional moves by signal indicationo Consideration should
also be given to acceleration or variation in train speeds.

~ith either plan, the length of the timing sections will depend upon the speeds of trains for which the different
speed starts are being provided.

(Sheet 2 of 2)
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ADDENDUM TO AAR SIG. SEC. 8052C

CONTROL CIRCUITS FOR AUTOMATIC HIGHWAY GRADE CROSSING SIGNALS

The circuits on Sheet 1 provide a means of reducing the approach warning time of the Highway Grade Crossing Signals for
a slow or medium speed train in high-speed single-direction running territory.

The circuit provides a separate start for maximum speed trains and lower speed trains by means of a timing section lT
which initiates the start of a timing relay. This timin~ section is in approach to the maximum speed start and if a
train uses more time moving through this timing section (IT) than the time calculated for such movement, the timing
relay completes its cycle of operation and energy ;s maintained to the control relay WXR until train enters 3T track
section.

The circuit provides for a complete time cycle for the timing relay by means of the use of the lTECPSR relay, or in
signal territory, by selection of the roadway signal circuit through the check contact of the timing relay (lTER) and
the back contact of the timing stick relay (lTESR).

When these control circuits are used, consideration should be given to acceleration, variation in train speeds and re
verse running.

Sheet 2 illustrates selective speed control circuits with time and special cut-out features as used in traffic control
signal territory or a remote control signal location.

The circuit is arranged to provide a maximum, intermediate or low speed start so as to maintain the approach warning time
of the highway grade crossing signals within reasonable limits for trains operating below maximum speed.

When an eastward train enters advance timing circuit IT, the lTZR relay is energized and positive battery is applied to
the lTER timing relay through the front contact of the maximum speed start section relay 2TR and the front contact of the
lTZR relay. If the time of the train passing through the IT timing section is greater than the time calculated to pro
vide an intermediate speed start, the timing relay will complete its cycle and the lTESR relay will be energized through
a front contact of the lTER timing relay. The selection of the EXR relay through the front contact of the 2TR relay is
then by-passed with a front contact of the lTESR relay and prevents the crossing signals from operating when train enters
the maximum speed start circuit.

In a similar manner, the maximum speed start circuit 2T is used as the timing section for the low speed start. If the
train occupies the circuit longer than the time calculated for a low speed start, the 2TER and 2TESR relays will close
their front contacts in the same sequence, as explained above for an intermediate speed start, and a front contact of the
2TESR relay by-passes the selection of the EXR relay through the 3TR relay. The crossing signals will then not operate
until the train has entered the low speed start circuit, 4T.



ADDENDUM TO AAR SIG. SEC. B052C - Cont'd.

A time element cut-out circuit is provided for trains standing in the 3T or 4T track circuit with an additional selection
Jf the ~THSR relay through the reverse repeater relay of switch ~ircult :ontroller In the switch shown in this track
section.

The 4THSR, 2TESR and lTESR stick relays are arranged to pick up directly on receding moves. This will provide crossing
signal operation if a reverse move is required.

The WXR relay for control of the crossing signals for westward moves shows the selection of this rel~y through the 8TR
relay by-passed with a front contact of the 8LASR approach locking relay. This will prevent the crossing signals from
operating for a train approaching the crossing in the aT track section if the alA signal has not been cleared.

The 8LHSPR relay circuit is used to make certain that full approach warning time will be provided before the 8lA signal is
permitted to clear.

The 7TSR relay circuit is provided to prevent crossing signal operation for a receding move through the 7T track circuit
after a westward train movement to a point just west of signal 8R and a return movement eastward on either the main track
or siding ;s to be made.

The signal controls are selected through the respective time element and stick relay back contacts to check that relay con
tacts return to normal positions before allowing additional moves by signal indication. Consideration should also be given
to acceleration or variation in train speeds.
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ADD~DUMTO AAR SIG. SEC. 8053B

TYPICAL CIRCUITS FOR AUTOlv1ATIC HIGHVlAY CROSSD\fG GATES.

80253.3

Typical circuits show basic requirements to automatically control highliay crossing gates l"lith flashing light
signals.

Approach track circuits IT and 3T must be of sufficient length to provide adequate warning for the fastest train to
be operated over the crossing.

XTPR is the control relay and checks the approaches and center track section, with the approach track relays being
by-passed by front contacts of their respective directional stick relays.

A train entering either track circuit 1T or 3T, de-energizes XTPR which in turn de-energizes flashing light control
relay XGlffi. XGNIt also checks the gate arms to provide operation of the flashing light signals until the gates are
~i their nonna~ raised position.

5'101-1 release gate control relay XGNPR provides prewarning time after the flashing lights and bell begin to operate
before the gates start to descend. The shtUlt cirC"'J.J.t through back contacts of XGNR prOVides a longer release time
for XGNPR.

XT:PR, when de-energized, operates the bell until the gates are 10 degrees from the horizontal. XGNR, when de
energized, operates the flashing light relay FDR. All lights are arranged to flash in unison with respect to their
relative location. The two inside lights on each gate arm flash in unison with the mast-.ii1ounted flashing light
signals while the tip light burns steady. Relays XGNR, XGR and XTPR are provided with high current contacts.

lmen XGNPR. releases, the holding 'W'inding in the gate mechanism is de-energized., allowing the gates to descend by
gravity. An alternate circuit is shown to lOl"ler the gates by pol-ler to 45 degrees. For tlle p0l-lar dOvffi arrangement,
relay XGR energizes reverse control relay to operate the gate motor to drive the gate down. The snub relay is de~

energized to provide dynamic motor braking when the gate 'is descending by gravitjr and is adjustable by snub
resistor. Full dynamic braking is applied from 10 to 40 degrees.

Tw'o schemes are sho'Wll to provi'de control of the directional stick relays: Scheme 1 provides for energizing the
receding directional stick relay at the time the train enters the approach control circuit and the receding control
circuit is unoccupied o Directional stick relays are slow release to bridge the op,en cll"cuit time that may be caused
by relay contact transfer time and momentary loss of shunt. Scheme 2 provides for energiZing the receding directional
stick relay at the time the train enters the center track section 2T with the approach control circuit occupied and
the receding control circuit unoccupied. Directional stick relays are slow release to provide bridging time as
mentioned for scheme 1. For scheme 2 the approach relay remains de-energized by 2TR to hold the directional stick
relay ;lhen a short train or en r°ine occupies only section 2T. Relay 2'lR should be quick release to insure pick-up
of the directional stick rela'i 'With a fast short train or engine movement.
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ADDENDUM TO AAR SIG. SEC. 8053C

TYPICAL CIRCUITS FOR AUTOMATIC HIGHWAY CROSSING GATES.

Typical circuits show basic requirements to automatically control highway crossing gates with flashing light signals.

Approach track circuits lT and 3T must be of sufficient length to provide adequate warning for the fastest train to be
operated over the crossing.

XTPR is the control relay and checks the approaches and center track section, with the approach track relays being bypassed
by front contacts of their respective directional stick relays.

A train entering either track circuit IT or 3T, de-energizes XTPR which in turn de-energizes flashing light control relay
XGNR. XGNR also checks the gate arms to provide operation of the flashing light signals until the gates are in their
normally raised position.

Slow release gate control relay XGNPR provides prewarning time after the flashing lights and bell begin to operate before
the gates start to descend. The shunt circuit through back contacts of XGNR provides a longer release time for XGNPR.

XTPR, when de-energized, operates the bell until the gates are 10 degrees from the horizontal. XGNR, when de-energized,
operates the flashing light relay EOR. All lights are arranged to flash in unison with respect to their relative location.
The two inside lights on each gate arm flash in unison with the mast-mounted flashing light signals while the tip light
burns steady. Relays XGNR, XGR and XTPR are provided with high current contacts.

When XGNPR releases, the holding winding in the gate mechanism is de-energized, allowing the gates to descend. For the
power down arrangement, relay XGR energizes reverse control relay to operate the gate motor to drive the gate down to 45
degrees. The snub relay is de-energized to provide dynamic motor braking when the gate is descending by gravity and is
adjustable by snub resistor. Full dynamic braking is applied from 10 to 0 degrees. An Alternate Circuit is Shown
Allowing the Gates to Descend by Gravity Only.

Two schemes are shown to provide control of the directional stick relays: Scheme 1 provides for energizing the receding
directional stick relay at the time the train enters the approach control circuit and the receding control circuit is un
occupied. Directional stick relays are slow release to bridge the open circuit time that may be caused by relay contact
transfer time and momentary loss of shunt. Scheme 2 provides for energizing the receding directional stick relay at the
time the train enters the center track section 2T with the approach control circuit occupied and the receding control
circuit unoccupied. Directional stick relays are slow release to provide bridging time as mentioned for Scheme 1. For
Scheme 2 the approach relay remains de-energized by 2TR to hold the directional stick relay when a short train or engine
occupies only section 2T. Relay 2TR should be quick release to insure pick-up of the directional stick relay with a fast
short train or engine movement.
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ADDENDUM TO AAR SIG. SEC. 80ShA

TYPICAL CIRCUITS FOR ELECTRIC SEMAPHORE AND COIDR LIGHI' TRAIN C.RDER SIGNAIS.

80253.4

These circuits illustrate means of controlling and indicating the position or various types of train order signals.

Figure 1, searchlight type, illustrates the use of a light out relay in series with the signal lalllpo The indicating
lights are controlled through contacts of the signal mechanism. A contact of the LOR in the control of the indicat....
ing lights will cause these lights to be dark in the event the signal lamp is burned out o

Figure 2" unit light type, has the control lever contact, indication light and signal lamp in series. A failure of
a signal lamp will extinguish the corresponding indication light. Resistance units in multiple with the indication
lights will allow the signal lamp to remain illuminated in the event of a burned out indication light~

Figure 3, electric semaphore type, uses the same basic circuit for light out detection and indication purposes as
the searchlight type, Fig. 1. A switch is provided for the control of the signal lamp and can also be used to
obtain an indication of the position of the semaphore signal when the signal light is not being displayed o
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ADDENDuM 'ID A.A.R. SIG .SEC • 80$2A:

TYPICAL RELAY TYPE INTERLOCKING CIRCUITS.

This is a coded remote control system with the functions individually controlled. The signals are semi
automatic stick with the restricting signals controlled through the first track section only.

Route check network circuits are not provided in the control machine. Field circuits prevent storage of
Sldtch control. Storage of signal control is permitted. Indication circuits indicate track occupancy,
Sldtch position, signal clear, signal stop, and signal in time.

A "call on" function is provided for high signal movements when the interlocking section is unoccupied
and the advance section occupied. The "call" function is also required for movements against normal
traffic.

If trains are blocked at this remote location additional circuits are required.

Sl\Titches are controlled by polar Sl·dtch relays.· Svlitch position and correspondence with control relay
is provided by neutral. re:iays. Route locting with sectional release of s'Ttrl.tches is provided. Approach
lock1D.g is arranged for high signals only.

Signal and sldtch operation begins 'tnth the function control relays shown on Sheet 4. St·ritch function
relays IJrJSR, 3tJSR, ~rSR and '7\'lSR are polar stick and remain in the last coded position until a code impulse
is received to pole the relay to the oposite position.

The signal function relays 2RHSR, 2LHSR, 6RHSR and 6LHSR operate in a similar manner except that one coil
is used to reset the relay to normal position after each train movement. This is accomplished by energy
over its own polar reverse contact and an impulse from a back contact of the track relay and a front con
tact of the sloY1 releasing track repeater relay. Operation of "calIon" function relays 2COR and 6COR is
similar to signal function relays.

Indication code starting circuits provide for initiation of a code and contacts in the indication circuits
determine the character of the code. These circuits are also shown on Sheet 4.

The route check netloJOrk shovrn on Sheet 2 is a non-stick neutral circuit and checks that svlitches are in
position and in correspondence vrl.th control relays, that track circuits in the route are unoccupied and
that opposing signals are at stop and not in time. For example, on Sheet 3, a back contact of the route
check relay 2RHSPR vlould open the control for approach and timelopking relay 2RASR. A front contact of
2PJ.SR vlOuld open the control for match locking relay 3-5LR. rMlt-· contacts of switch locking relays also
open the control to svTitch function relays, Sheet L. Thus an inadvertent sending of a code calling for a
S\·ti.tch in an opposite position 'VlOuld not interfere vIith a previously cleared signal.
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ADDENDUM TO A.A.R. SIG. SEC. 8055

TYPICAL RELAY TYPE INTERLOCKING CIRCUITS ~ CODED REMOTE CONTROL.

This is a coded remote control system with the functions individually controlled.
stricting signals controlled through the track circuits of the Interlocking only.

The signals are semi-automatic stick with re
Main tracks signaled in one direction only.

Relays designated HSR are provided at the Interlocking which are equivalent to· signal lever repeater relays. The HSR relay is
energized by a pulse received from the field code unit after a signal lever is operated by control operator and a control code is
sent to the Interlocking. Once the HSR relay is energized, ~ontacts of this relay will close and remain closed until the Inter
locking track circuit between home signals is de-energized or signal is coded to stop. This feature prevents storage of a signal
control when a train occupies the Interlocking track circuits and also cancels storage of signal control when a train enters the
Interlocking.

Relays designated RCR provide a check that a route is available before de-energizing the ASR relay. A back contact of ASR relay
is included in the signal control to provide a check that time locking is in effect before allowing a signal to clear. The route
check network checks switch correspondence relays in the proper position, Interlocking track relays energized, opposing RCR de
energized and opposing ASR energized.

Relays designated NWSR or RWSR are used ~o control the position of power-operated switches. The NWSR or RWSR is energized by a
code pulse received from the field code pnit, providing lock relay LR is energized. Once the NWSR or RWSR is energized, contacts
of this relay will close and remain closed until the switch lever on the control machine is operated to the opposite position and
a control code is sent to the Interlocking. In this scheme, storage of a switch control or pre-conditioning is not permitted. If
any Interlocking track circuit in the route lined is de-energized while the switch is in transit, the switch machine will stop
operating. A contact of the NWSR or RWSR is checked in the NWCR or RWCR to insure that switch control and s~itch position are in
correspondence.

A relay designated RWSR is also used to provide unlock control of an electrically locked hand-operated switch. This relay func
tions similar to the RWSR used to cont~ol a power-operated switch, except, the RWSR used for an electric switch lock may be ener=
gized by a code pulse received from the ~ield code unit when lock relay LR is de-energized, if the track circuit in which the hand
operated switch is located is occupied. In this sGhem~, the control circuit of the electric switch lock is so arranged that an
immediate unlock of the hand-operated switch may be obtained when all signals governing train movement over this switch are at
stop, time locking is not in effect, and Int~rlocking track circuits in the route are unoccupied, or when the track circuit in
which the switch is located is occupied, providing the RWS~ ~s energized and padlock is removed from the electric switch lock.
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ADDENDUM TO A.AIR. SIG. SEC. 8055 - Continued

Two arrangements are shown for an electrically locked hand-operated switch located within Interlocking limits. Sheets 4, 5 and 6
show an arrangement where a signal is provided to govern train movement from the hand-operated switch to the main track. Sheets
7, 8 and 9 show an arrangement without a signal to govern train movement from the hand-operated switch to the main track.

Two track restoring of ASR is provided for all train movements, except straight through movements against the normal direction of
traffic and for signals 2R and 2L when routing into non-track circuited track.

When an electronic timer is used for time element relay TER and the electronic timer is not provided with the equivalent of a check
contact, the circuit shown in dashed lines, covered by Note 3, is recommended.

The following conditions are indicated from the Interlocking: Switches in the normal or reverse position and out of correspondence,
signals clear, signals at stop, or time running, approach, and detector track circuits.

Slow pick-up TPR relays provide momentary loss of shunt protection.

Vital line circuits as required. Shown on other typical circuit drawings.

Signal lighting and light-out protection circuits as required.
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TYPICAL RELAY TYPE INTERLOCKING CIRCUITS
CODED REMOTE CONTROL-FUNCTIONS INDIVIDUALLY CONTROLLED

SEMI - AUTOMATIC STICK SIGNALS - RESTRICTING SIGNALS CONTROLLED THROUGH INTERLOCKING TRACK CIRCUITS ONLY.
AAR
51 GNAlt----------------------------------------...-.... 8055
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A •

6T 3T 6L~c

1-- --:::,;12::.;T:....-- C-F-~_6_R __=__---'3-B=::;;;;.-.----3_~1 .,;,;;;;:ao,__5A_.......=__---~=_=_r_:+_-------------:...;".-.--_---I

___-tc~~!1. 'F2R

c~2RC

CONTROL CIRCUITS {
AS REQUIRED

'tHOR tJ k2RHDR

}
CONTROL CIRCUITS

AS REQUIRED

B ITR N

B 2TR N

2RRGP

N2RRGP

2RRGPR

8 3TR N

TYPICAL RELAY TYPE INTERLOCKING CIRCUITS
CODED REMOTE CONTROL-FUNCTIONS INDIVIDUALLY CONTROLLED

SEMI - AUTOMATIC STICK SIGNALS - RESTRICTING SIGNALS CONTROLLED THROUGH ]NTERLOCK1NG TRACK CIRCUITS ONLY.
AAR
SIGNAL.....-.--------------------------------------....--4·8055
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6LRCR

2lRtR

6RHSR 8.r-----:;.=s--
'-------~

N 'LHSR
~---- ....

N 6LRCR
~------

3NVCR
r-------~"""'"_r_-----__..,

.~__- ......&..:.iRH-ro_--~""""

7R R

t ~RW¥8n_\,\OSIL ,)
Q" .." ~ .. ..r; NOTE r.

L_nZ ~:~

I
I
I
I
I
I

tt.C~{ltn- ----N~f(-i--------.J
.. N 2lRCR~ ....

~
r-_........, TNW-.;;.CR;;.;,.,...---------,

I
I
I,
I,
, I

'2COSR I

~ ..':------.rOiEu f---.1

r:- ...,.3TPr;.R ..:;

NOTES:
J. CONTACTS HARKED 'WNV· ARE IN CODE RELAYS.
2. CAll ON C1RCUlTS AS REOUIRED.

2RRCR N

~ 2RASR 2TER l-llR 3~
~ 0 -;2LASR 2LRCR

6-~

r--"""9-__6RRCR N
.......cl....-__;.....s- 6RASR.r;-- --.

~

I
I,

i
I I

: :.. 2COSR :I -. ,,1>- '"

~---;:"I>-~O_T..E_.? _

NOTE 2

TYPICAL RELAY TYPE INTERLOCKING CIRCUITS
CODED REMOTE CONTROL-fUNCTIONS INDIVIDUALLY CONTROLLED

SEMI - AUTOMATIC STICK SIGNALS - RESTRICTING SIGNALS CONTROLLED THROUGH INTERLOCKING TRACK CIRCU1TS ONLY.

2RAHR

2RBHR I 2R~ftj

~':I"NOTE 2

2RCAHR

2RCBHR :}~:i}j8.J
L:l
NOlE 2

~R ~

B 2lHSR
~-----

2RRCR

& ilHSR SM.iNWC H RASR

~
~ r ~n __~~~I!---n--j;~~~-----J

~oS,l--------1 NOTE 2....
.-------~

GRRCR

.. .
6T T 6L~c 23T

L-_-------....;J;.;2..;..T-------.....C~-'R------~_--..I ...3Bc:;;;;;;..-----..:..tT:...--------=~~A-~=_----"":""'I"'+-- __-----~T-_-------.....
___c+~_A, JF2R

t~2RC

AAR
SIGNALr---------------------------------------.-----t 805.5
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" R~ T

l--_oo:--- ...&.Jo..;., ~C~-'-R-----~=__--5IdB~-----....I..;..-----...;;;;:::a", ....SA__.::------~..-+-_--------....l------
___-tc~r____"~. 1r2R

c~2RC

[R 'AAeA

'AASR ?ITR 31ft

NV R
'RASR

t
r-'':'R.G[!t_ ------_ll...AH' ---- -f ~HR
I HOlE 3 tJ 1:_.,

~__' ' N _l- 6T£A~

H

,.....__~"""TERr__----------._;

~R I NVC~ NOTE 2
.. - - - - - - - - .;]I• .& - - • - - - - ,

3TR t?ITA

N01E 3

2RRGPR 2l AAHR 2L ABHR 2lBAHR 2lBBHR
r '"1-.c;.------"1. r-----... r··--- ..... r-----...

1TR I 'tJ tJ tJ t_.,
~---------------___Cl_.

21ER T

S"JTCH JNI)J CATJ ON 1::::c
CIRCUIl AS REGUIRE!) 3R_'fI.....C__-+-__

_H3 R..;..W'C -+- _

NOTES:
J. CONTACTS HARlED -NV- ARE JN CODE RELAYS.
2. YIlAl AR CIRCUIlS USED WHERE APPROACH

LOCKING IS DES1RABlE.
3. USED WHEN lER IS AN ELECTRONIC TIMER.

TYPICAL RELAY TYPE JNTERLOCKING CIRCUJTS
CODED REMOTE CONTROL-fUNCTIONS INDIVIDUALLY CONTROLLED

SEHI - AUTOMATIC STICK SIGNALS - RESTRICTING SIGNALS CONTROLLED THROUGH INTERLOCKING TRACK CIRCUITS ONLY.
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"' .
T !T 6L~c

...... I.l:.OT ----_c.~_6_R _:=....--.l38...c:;;;..-----........:..-----~...5A_.....~---__-:-T"o:t----------------2--T----___t

___-1c~~A. 'r 2R

c'::t; 2RC

CONTROL CJRCUJTS {
AS REOUIRED

'LHDR~ k2RHDR

}
CONTROl CJRCU JTS

AS REQUIRED

8 JTR N

2RRGP

N2RRGP

2RRGPR

8 2TR N

B 3TR N

B 7RVSR
~--.......,

lVL N
~

TYPICAL RELAY TYPE INTERLOCKING CIRCUITS
CODED REMOTE CONTROL-FUNCTIONS INDIVIDUALLY CONTROLLED

SEMI - AUTOMATIC STICK SIGNALS - RESTRICTING SJGNALS CONTROLLED THROUGH INTERLOCKING TRACK CIRCUITS ONLY.

)('

~~ I?'
~~ <\1f\Jl?

1~~ Lj~

NOTES:
1. CONTACTS HARKED -NY- ARE IN CODE RELAYS.
2. OPTIONAl CIRCUJT TO PERH]T RESTORJNG SWJTCH

LOCK CONTROL LEVER TO NORHAt AFTER
UNLOCK HAS BEEN OBTAJNED.

t1TNIICR

t1TRIICR

AAR
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, .
6T 31 il~c 23T

6LRCR

It 6LHSR
~-----

N 6LRCR
~-----

3NWCR

!JRNrCR~ ._.,.,""'""rft""I'"---_-_
I
I
I
I
I
I

:2COSR
~ .~---------N6f(-i--------J

~ ----;3TP~R_---_-...:li

NOTES:
1. CONTACTS HARKED -NV- ARE 1N CODE RElAYS.
2. CALL ON C] Rcuns AS REQU] RED.

2RRCR N

:;......r-- 2RASR 2TER 1-7LR 3~
~ 0 ~~~R

~ &RRCR N

......o.......--~ &RASR,.. ....,

~

TYPICAL RELAY TYPE INTERLOCKING CIRCUITS
CODED REMOTE CONTROL-FUNCTIONS INDIVIDUALLY CONTROLLED

SEMI - AUTOMATIC STICK SIGNALS - RESTRICTING SIGNALS CONTROLLED THROUGH INTERLOCKING TRACK CIRCUITS ONLY.

2RBHR : 2~~
L~ NOlE 2

2RCAHR

2RAHR

2RCBHR : } ..R';}'DB.I
L:t
Non 2

GRRtR

2RRCA

6R~SR N
.......-----:;-..r-

8 'LHSA ~5NWCR RASR
~
~ 1 ~ ~~~'!---- .. --}:~~- .. ---J

~OS}.--------l NOTE 2...
,......-----~

B &lHSR
~------=;:

B 2lHS_R ....J

~

L-_--------1:..::2.....T-...------~C~..:.6ft:.:....----~:::::::_"lIIr_ .....c:::::::::.----3-A-...!.IT.:...- ...;;;::.....5A_.."...=::----2-1-...-- ...L!.T -J
___e...~_ =1. t2R

C~ZRC

AA
SIGNAL.-------------------------------------..----1'8055
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a I

'T 3T il~C Sf

18

1-- 1::.::2:.;;.T C-F~_5_R ~...._---'3..8.::;;;;;..-----...a...:...-------'~5....A_......==- 2_L_....... ...1 --t

___...C~~tt. ~2R

c~2RC

6R~
'RASR

t

r.6tR:l.!t tl~H'- ..--t-~HR
, NOTE 3 CJ 4: • .,r-:_' ' 5T_E_Rmr-_TE__

M

....I

2RRGPR 2llHR 2lBHR
r ... •c;.---------1.. r-----1..

"'"- ......nR.._..a..' N_0_lE_3__('_J C_-......------.., N

21[R T

. SV) rCH CONTROL {
CIRCUIT AS REOUIRED _3;.;.;RV~_--I__'"

SWITCH INDICAnON j:::~c
CIRCUIT A~ REQUIRED ...3R.....VC -+_---.

__N.;:;..3R;.;.VC~_-+- __.,

NOTES:
,J. CONTACTS ""RIED -NV- ARE IN CODE RHAYS.
2. VITAL AR CIRCUITS USED WHERE APPROACH

LOCUNG )S OES)RABlE.
3. USED WHEN TER IS AN ELECTRONIC lIH[R.

TYPICAL RELAY TYPE JNTERLOCKlNG CIRCUITS
COOED REMOTE CONTROL-FUNCTIONS INDIVIDUAllY CONTROLLED

SEMI - AUTOMATIC STICK SIGNALS - RESTRICTING SIGNALS CONTROLLED THROUGH ]NTERLOCKING TRACK CIRCUITS ONLY.
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& •

6T 3T 6l~ T

1-- -=J2:..o.T C..,:;.~_6_R ~.....--I3...B=::::;;.-----....T:...-----...;;;;::::z:1IIIllSL.A_.......~_-__2-L-+-------_--------T----__t

___-tc~:---:;t4. pt2R

c~2RC

CONTROL CIRCUITS {
AS REQUIRED

GlHDR cl t!I2RHDR

8 ITR N

}
CONTROL CIRCUITS

AS REQUJRED

B ZTR N

B 3TR N

2RRGP

N2FfRGP

2RRGPR
~,. ~

: TBVL
I • I

NOT~ 1~-"---

blNIICA

blAIICA

x x

l~ tgf
NOlES:

J. CONTACTS MARKED wNY· ARE IN COM RELAYS.
2. OPTIONAL CIRCUIT TO PERMIT RESTORING SWITCH

LOCK CONTROL LEVER 10 NORMAL ArlER
TYP I CAL RE LAY TYPE JHTE RL OCK JHG CI RCU JTS UNLOCK HAS BEEN OBTAINED.

CODED REMOTE CONTROL-FUNCTIONS INDIVJDUALLY CONTROLLED
SEMI - AUTOMATIC STICK SIGNALS - RESTRICTING SIGNALS CONTROLLED THROUGH INTERLOCKING TRACK CIRCUITS ONLY. ~~~1---------------------------------------.....--1 8055
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AmENDUM TO A.A.R. SIG.SEC. "802'6A

TYPICAL RELAY TYPE INTERWCKING CIIlCUITS.

These circuits have been designed to control switches and signals by l(jvers that are not mechanically inter
locked and are not provided 1'lith electric locks or other mechanical means to restrict their lllOvements. The'
use of relays provides the equivalent protection llsually provided by mechanical and electric locking of
levers.

The route check network shown on Sheet 1 provides a prelilllinary route check before a signal may be cleared,
insuring that switch levers are in the proper positions to assure a complete route for the signal to be
cleared; also that sv1itches in the route correspond in position to levers controlling them, that opposing
and conflicting signal levers are not in a position to clear opposing or conflicting signals and that
opposing and conflicting signals are in the stop position. A relay is provided for each signal lever in
the route check circuits, that must pick up before circuit is completed to clear signal. These relays are
designated HSR, and each is provided with 'a holding circuit that may onlY-be released by restoring the lever
of signal affected to' the normal position~ or by a train passing the signal and shunting the track relay.
This prevents changing a cleared signal to Stop indication should aD. operator inadvertently lllOve a switch
lever in route or the opposing signal lever. Slow release relays designated NLPR, on Sheet 1, which repeat
the normal position of the signal levers are provided to prevent the storage for the control of a signal un
til a route is established; also to prevent the storage for the control of a signal if the signal lever con
trolling an opposing signal has been operated.

The signal control network shown on Sheet 2 consists of circuits for direct control of searchlight signals
while the netl'rorkshown on Sheet 3 consists of circuits for control of relays for color light signals.
Both networks check all the switch repeating relays and track relays in the route energized, the switch
locking and approach locking relays de-energized, also that the opposing and conflicting approach locking
relays are energized. Restricting signals are controlled throllgh first track section only. vfuen a re
stricting signal, is to be displayed on signals 2,4 or 6, fora following lllOve into an occupied block, a
Pllsh button is, pushed, l'ihich lllOlllentarily energizes the NLPR, thus re-energizing the HSR, and energizing
the COSR. -

The' route check and signal control net1-rork circuits are selected thrOllgh the track relays for all confiict
ing movements.

(Sheet 1 of 2)



ADDENDuM TO A.A.R. SIn.SEC. 80$64. .. Continued

For IOOvements from signal 8R there is an intermediate signal bRA which affects the controls of the above
mentioned signal. Relay BRLPR, shown on Sheet 1, is used to take care of this condition, eliminating
complicated selections in circuits of both networks.

The switch locking relays designated LSR, shown on Sheet 4, are controlled by track relays, route locking
relays and approach locking relays. The approach locking relays lock switches as soon as route has been
established and HSR relay has picked up. The common side of the circuit for eaohswitch looking relay is
seleoted over its o.m front contact and in multiple are agreement cirGuits, a normal polar contact of
s<1itch repeater relay and normal svr.i..tch lever contact and a reverse polar contact of switch repeater relay
and reverse switch lever oontact. With this arrangement, if a switch lever is moved when its locking relay
is de-energized, the relay will not piok up until s.r.i..tch lever has been restored to its initial position to
agree with the position of switch which completes pick-up circuit of switch locking relay. This prevents
the storage of switch control when the switch is locked•

.Cirouits that are not entirely in operating tower are double wire, double break, except signal repeating
relay circuits.

(Sheet 2 o~ ~>.~



NOTES:
1- WHERE DEAD SECTION OVER CROSSING IS OF SUCH LENGTH

THAT SPECIAL CIRCUIT IS REQUIREO.-SEEAAR SIGNAL
SECTION ORAWIN~ NO·a042A.

2~nCALL ONCIRCUlTS': FOR COLORUGHT SIGNAL USE CIRCUIT
SHOWN IN BROKEN LINE. /~

2T
21~

~22

T

6LHSR

T

5TPR

~24

SIGNAL LEVER REPEATING CIRCUIT

23~
T

SA
T

4L A BC

T

ROUTE CHECK NETWORK

R

!:

8T

CALL ON CIRCUITS
NOTE 2 TYPICAL FOR 6R AND 4L.

r-:-------,.......,6 r-----, NOTE 2
'2R.R~PR 2L'R~P '~6R 'SR.RGPRO • LEVER NORMAL REPEATING CIRCUITS

N COSR JLJ. .. .N 6RCOSR

I B ,,-ll- 2

TRACK DIAGRAM LAMP CIRClIIIS I ';WITCH I EyER I AMp CIRCIJITS~
lYPICA4l;.~?:R~k~~Z:K~1~t:.~JtA'rK.aTK TYPICAL FOR INWK,IRWI<, 3NWK,3RWK.5NWK,5RWK.~ JiW.2NLPR

~ ~K ~X.aJ4

B~~K ~ ~~~PR
SWITCf; LOCKED LAMP CIRCUITS ~,.-li-

TY~~~~ FOR IWLK.3WLK, 5WLK. ~. 6NLPRlil .~ _-.r''r1._r-----:;L

~ ..!J 8 -:-i-__I::::=!..-_~"":"-.J

l..J!..2r.§x

';J-8R 6T r-;,. 4RA

!i-:L~
]~])TPPR ___

~
. IEI3TPR-
N 5TR B

~

4T

IT

4TR

TRACK REPEATING CIRCUITS

8 ITR N

~
B 6TR N

~

4TPR N

13~

ITPPR

----,
---EITR
----,
----t[r3TR

----,
--!itISTR.

-----,
---!itr6TR

----,
---EtrSTR

lOT

13T

N STR 8RLPA

8~ -+_-,

6TPR

TRACK RELAYS

{

5RB
TO TRACK •. 31!F.=

{

6RB
TOTRACK 3m'=.

6RHSR

vi llUL
TOTRAC,\:JlUL

{
3..!l§

TO TRACK ..:}~=

1- ..!.�S2.T!_ �S_.::.I_-~....:!L---~-'-2-_-~~~---' _~__!_~__6_R_..!.14!.T!_ .JIlIF~ffi
~'4

TYPICAL RELAY TYPE INTERLOCKING CIRCUITS
RAILROAD CROSSING -LOCAL CONTROL.

AAR
51G.5EC. /'

I--~~~~~~~~~~~~~~~~~~~~~~~~~~~~-~~~~-~~~~~-~~~~~~~~---,r-S-EP-T.-IS-S--li8056A
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NOTES:
I.,.WHERE SIMULTANEOUS OPPOSING MOVEMENT TOWARD

INTERLOCKING IS DESIREO REMOVECONNECTIONSAB AND
CD AND .APPLYCIRCUlT AS$HOWN BY DOTTED LINE.

2· SEARCHLIGHT SIGNAL CIRCUITS SHOWlII ON THIS SHEEt
CSEE SH.3 FOR COLOR LIGHT SIGlIIAL CIRCUITS.)

2T
21~

~22

22T

!:

24T

25T

~
24

23

23T

A6T

I I N 2RSR
---'---''''~I ill

12TR 6RAHO~l~J NOTE I

~--rCCL.L..----,.---N~ ~N
4LRGPR~8

6L

N 4LH5i'R~ ~_~ ~__l...1--c_I-....J
---o-...!:

L,...__~...lilLf\S:p- ~~__---__~---t-"-l

N 6LHSR",-~ ~~__~~-_-+-..J

~

~~
~

!?-1LHSR

~R"-----__~--__~~--4 ...Lr-+.....J

~LHSR

SIGNAL CONTROL NETWORK

TYPICAL FOR 6L ,BR.

~LAe
SIGNAL REPEATER CIRCUITS ~ k ..

~2RAHOGPR ::\.f4 B TYPicALF~RGPR
"'-==--1-+--.--.-----.t+,;;{ N

~AHDGPR

i

6T

aT

4RRGPR

TYPICAL RELAY TYPE INTERLOCKING CIRCUITS
RAILROAD CROSSING - LOCAL CONTROL.

8R

4T

12T

13

~

lOT

13T

24N

24HOG"PRJ: n:;: A 248 IL:: ~ B 2RRGPR

~~ Lr-+--.L.l-Ll_t----I-':..,:: GiS:~ .... 2RHDR

6RAOR

RHS~RTER.

L-+_,.j~~__--l>-__~ ~~-..::6RHSR N
~ -------'

PROCEED SIGNAL CONTROL CIRCUITS
I3N

~~ .~~.""':""---Ll-.r--..~r-+'---l
~4LAOR 2LHOR

15 ~12 ~6R ~~: ffi
I-_~~_.!il!JT~~ ~__' __-i'f!!'~~~ ~_- ~~14!JT~_-_..JIj \\i

~'4

AAR
5IG.5EC. /

1--~~-~--~-~~~-~----~--""'-""'-~---~----""'---~------------~--1"":'::SE'=PT="".1':'::"95=-,-;505GA

SHEET 2 OF4 SHEETS



221

24T

2ST

ITPR 2LHDR

APPROACH SIGNAL CONTROL CIRCUITS

B 3TPR:~

2LAHR2TR

21

~

23~
R

INWCR

2RSR
P 14HDR I ~

LeR..JNOTEJ

12
1

TR 6R~H~

~N
P~B

231

A6T

2RSR. . it

~
~LHSR

2T

A.~

N rNX

SIGNALS 2RC, 2RO,2LC. 4RA.4RB,4LC.6RC.6L,8R

N~~Y...E__-:4RAHR BorBX

4;)RE ~

SIGNAL CONTROL NETWORK

5NWCR

5A

N 2LHSR;.._~~~__~ +- --,
5LSR 4LASR B 4lTER 4LHSR ~'1"-_-i4':'TP:::R:r--.ia~T~R:r-j3~T~P']R__+__~~~--,r...,

~
LSR 5NWCR~~

5LSR GLASR B N 4LHSrR ----II--_---~---'

RWCR~ ~'r---------------t-----.,r-
N I
~

TYPICAL SIGNAL LAMP CIRCUITS
SIGNALS 2RA 8 2LA

NOO"'llXlS.--f'i1!il,-;ZRHOR 2R'AHR BorBX

T

3T

2LASR

SIGNAL REPEATER CIRCUITS

6T

'4T

aT

TYPICAL RELAY TYPE INTERLOCKING CIRCUITS
RAILROAD CROSSING - LOCAL CONTROL.

aR
R.4T

, T

~
15 12

~

~'4

13~

PROCEED SIGNAL CONTROL CIRCUITS

'OT

/31

,ST

NOTES:
1- WHERE SIMULTANEOUS OPPOSING MOVEMENT TOWARD

HIE INTERLOCKING IS DESIRED REMOVECONNECTIONSAB
AND CD AND APPLY CIRCUlTASSHOWN BY DOTTEOLINE.

2~ COLOR-UGHT SIGNAL CIRCUITS SHOWN ON THI$$HEET.
(SEESH.2 FOR SEARCHLIGHT $IGNALCIRCUITS.

3· INSERT APPROACH LIGHTING CONTROL IF REQUIRED.

~~4LAHR
13N 1.. 1

~···N·4LAOR
~

6RA~. 2TR 22HR cr... 8RRGPR N

~124N~ 2N

~2RHOR P '~

'-~~~~~--i-'--------~-~

AAR .
5\G.5EC.

t-~~----~~------------------------~--~---------------------------------~- .....S-E-PT-.19-
S
-l15056A
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21

2T 22T

25T

NW

~''Z!E
0::>
o~
,,0:

RW b";o<t

'"
WP

}O~NWP ... ~

'J

~
24

23

~

A6T

NOTE:
1- EXACT ARRANGEMENT OF SWITCH CONTROL AND INDICATION

CIRCUlTS WILL VARY WITH TYPE OF SWlTCH MACHINE AND
CONTROL APPARATUS.

5WSR 5ESR

WESTWARD ROUTE LOCKING CIRCUITS
N.· .. . . 5TPR6LASR 6LTER

5~

~
SWITCH LOCKING CIRCUITS

2RASR ITR
~-, ....r-'~~ _

4RTER 4RASR 3WSR 3TR

EASTWARO ROUTE LDCKINGCIRCUIT
8 6RASR 6TR·..N

~R

8T

6T

TYPICAL RELAY TYPE INTERLOCKING CIRCUITS
RAI LROAD CROSSING - LOCAL CON TROL .

8R

~
'OTR 12TR

H. 1 .· . .. . .
6RAR

~
'5TR 14TR •

. I·. I •.....

N ZRAR

4T

I T

13

~I T

lOT

APPROACH ANNUNCIATOR CIRCUIT

~
~

ANNUNCIATOR BELL

~~

15 ~'2 ~6R e:~ ffi
......._~--'=T ~ .,jI"",, ~~~~~~_~__-"'4"-T'--__-..~.~

~'4
APPROACH AND TIME LOCKING CIRCUITS

INWCR

AAR .
3IG.5EC.

1-~~----~~~~--------------------~----------~~~~~----~----------------~~~~------~........,rS-Ep-=r-. '9-
S
-l,8056A
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ADDENDW1 TO AAR SIG. SEC. 8057A

TYPICAL INTERLOCKING CIRCUITS FOR MOVABLE BRIDGE.

80253.5

This arrangement is adaptable to both mling and li.!t type bl'idges using a full complement of powel'-operated inter...
locking signals, with smashboards for movements of traffic in normal direction, rail lockS, and bridge locks.
Mechanical locking is provided.

The circuits shown on Sheet 1 represent standard signal control, signal repeater, approach and t:illle locking, approach
annunciator, and interlocking machine lamp circuits. The mechanical locking sheet is shown on Sheet 1. The circuits
shown on Sheet 2 are applicable to the lilt type bl'idge while the cil'cuits shown on Sheet 3 are applicable to the
swing type bridge.

The circuits on this plan are adaptable to interlocking machines where the center position of the signal lever governs
the stop indication while the right or left position of the signal levers governs the proceed aspect of signals govern...
ing train movements to the right or left direction. All signals are circuited to go to stop after a train passes sig
nal and will not clear until signal lever is restored to normal position and again operated to right or left position.

All signal levers are equipped with an electric lock and provided with time or approach locking. It \11.11 be noted that
the approach signals are controlled through the track circuit within the interlocking, thus overlapping the approach
signal control.

Circuits are shown with rails normally unlocked (lever 3 in the nomal position). In order to lock lilt span and dis
play proceed signals, the following sequence is required, as shown on Sheet 2. Lever 3 is moved from its normal to
normal indication position. Relay 3NPR de-energized, removing power from bridge operating mechanism. The back contact
of power contactor completes the circuit to relay BOPR. This permits lever 3 to be moved to the reverse indication (D)
position. The circuit is now closed to the rail lock motor-operating mechanism located at each end of span, driVing
these mecr~nisms to the reverse position. This will drive the bridge rail locks, the bridge plunger locks which lock
the lift span in surface and aligmnent with the fixed span, and close the electric bridge couplers. rli.th the rails
locked, plunger locks driven, and the electric bridge couplers closed, circuit will be completed to energize relays
rIBRLRPR and EBRLRPR, permitting lever 3 to be moved to its full reverse position. Relay 3RVTCR will then pick up and
its front contact is used in the signal 'control circuitl3 (Sheet 1) to continuously check condition of bridge apparatus
when wayside signals are displayed for movements of trains ..

With lever 3 reversed, lever 6 may be reversed to raise smashboards.

After smashboards are raised, relays 6ARDGPR and 6BRDGPR will operate to the reverse position, checking the smashboards
are raised; signal levers 2 and 4 may then be operated.

(Sheet 1 of 3)



ADDENDUM TO AAR SIG. SEC. 8057A - Continued 80253.6

To Operate Lift Span To The Raised Position

Signal levers must be returned to their normal position~ a.pproach and time locking being provided. vIith tr;;ck between
opposing home sign;als unoccupied, smashboard lever may be returned to its normal position which returns smashboards to
their horizontal position.

Lever :3 may then be moved to its normal indication position~ driving rail lock operating mechanisms to their norrr.al
position t~ unlock rails, withdraw bridge plunger lock~ and electric bridge couplers. This will complete circuits to
energize relays WBRLNPR and EBRLNPR, pemitting lever 3 to be returned to its full normal position. "lith lever :3
nomal, relay :3NPR is energized~ reclosing circuit to bridge operating mechanism for raising the lift span.

To Operate Swing SEan To The Open Position

After signal levers and smashboard levers have been returned to their normal position in a manner previously described
for th& lift span, lever 3 may be moved to its normal indication (B) position. This will close circuit to drive rail
lOCK operating mechanisms to their pormal position, causing rails to unlock and electric bridge couplers to open. When
rails are unlocked and couplers open, circuits will be completed to energize relays vlBRLNPR and EBRLNPR. This will per-
mit lever :3 to be moved to its full normal position. .

The wedge controller may then be moved to position to lnthdraw wedges~ causing relay v~ to pick up~ closing power
supply to wedge motor to lnthdraw wedges~ raise the lift rails and the bridge latches. Hhen lledges are withdralm a
cont.actor on the rledge limit switch opens, causing relay M'1R to de-energize, cutting off pmrer from the wedge mot~r.

va th wedges withdrawn, lift rails and latches up~ relays vlBRPR and EBRPR will energize to pick up relay SMR, closing
power supply to sid.ng mot or.

To Return Swing Sp:i.n To Closed Position

vJhen swing span returns to its closed position, the bridge latches will drop when bridge is properly lined. The wedge
controller is then moved to position to drive the wedges. This will energize relay~. vlhen l-Iedges are driven, con
tractor on wedge limit sidtch will open, de-energizi.ng relay HNR to cut power off the wedge motor~ The rail locks are
lQwerp,d as the wedges are driven. The span may then be locked.

(Sheet 2 of 3)



ADDENDU1'1 TO AAR SIG. SEC. 80S7A. - Contim1.ed

To Lock Swing Span and Display Proceed Signals

80253.7

Lever 3 is moved from its normal to reverse indicating position. This causes the ra:l..L .lock operating mechanislllS to
operate to their reverse position, driving the rail locks and closing the electric bridge couplers.

';Iith rails locked and electric bridge couplers driven, circuits are completed to energize relays WBRLRPR and EBRLRPR,
pel1nitting lever 3 to be moved to its full reVerse position. The smashboard lever and signal levers may then be
operated in a manner previously described for the lift spano
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ADDENDmf ro A.A.R. Sm.SEC. 8058A

TIPICAL CIRCUITS REMOTE CQl.TTJ/OL SWITCH AND COIDRLIGHT SIGNALS.

This is a coded remote control system with the functions individually controlled, single switch1ayout,
track signaled in both directions.

A re1ay designated as HSR is provided at the field location which is equivalent to a signal lever repeater
at an attended interlocking. These HSR relays are energized by a pulse received from the field code unit
after a signal lever is operated by the control operator. Once the HSR relay picks up, it is provided
with a holding circuit that may only be released when the interlocldng track circuit is de-energized or
the signal lever is moved to another position. This feature prevents storage of a signal control with a
train within the interlocking limits and also cancels the established route when a train passes through
the interlocking.

The miSR and ffi1TSR relays are used to control the position of the power-operated switch, and also used in
the control of the s'tutch correspondence relay; which checks that the switch control and mutch machine
are in correspondence ·before a signal may be cleared. The NltISR and R\tlSR relays are energized by a code
pulse received from the field code unit, providing lock relay Lll is energized. This feature prevents
storage of the mIitch control. Once the Ni-TSR or RHSR relays are energized the holding circuit retains
the relay energized until the switch lever is operated in the opposite position, providing the lock relay
is energized. The mIitch control in this scheme is so arranged that if the interlocking track circuit is
de-energized while the srIitch is in transit, the machine will stop operating.

The use of relay 4HSPR provides a check that a route is available before de-energizing the approach stick
relay which is included in the signal control to provide a check that the approach locking is in effect
before allowing a signal to clear.

The signal control network checks switch correspondence relay energized, the switch locking relay de
energized, also that the opposing approach locking relay is energized.

T.ro track approach .locking release is provided for through train movements on the main track.

The fol101dng conditions are indicated from the field: switches in the normal or reverse position, signals
clear, signals at stop, or time relay functioning approach, and interlocking track circuits.

The automatic signal circuits used in conjunction with this plan are based on those sho.m on A.A.R. Sig.
Sec. 8027.
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ADDENDUM TO A.A.R. SIG. SEC. 8058

TYPICAL CIRCUITS REMOTE CONTROL SWITCH AND COLORLIGHT SIGNALS.

Thia is 8 coded remote control system with the functions individually controlled, single switch layout, main track signaled
in both directions.

A relay designated as HSR is provided at the field location which is equivalent to a slgnal lever repeater relay.
These HSR relays are energized by a pulse received from the field code unit after a signal lever is operated by the
control operator and a control code is sent to the field location. Once the HSR relay is energized, contacts of this
relay will close and remain closed until the track circuit between home signals is de-e~ergized or signal is coded to
stop. This feature prevents storage of a signal control when a train occupies the track circuit between home signals
and also 'cancels storsge of signal control when a train enters this track circuit.

The NWSR and RWSR relays are used to control the position of the power-operated switch, and also used in the control
of the switch ~orregpondence relay, which ch~cks that the switch control and switch machine are in correspondence be
fore a signal may be cleared. The NWSR and RWSR relays are energized by a code pulse received from the field code
unit, providing lock relay LR is energized. This feature prevents storage of the switch control. Once the NWSR or
RWSR relay is energized, contacts of this relay will close and remain closed until the switch lever is operated to
the opposite position and a control code is sent to the field location providing the lock relay is energized. The
switch control in this scheme is so arranged that if the track circuit between home signals is de-energized while
the switch is in transit, the machine will stop operating.

The use of relay 4RCR provides a check that a route is available before de-energiZing the ASR relay, A back contact
of the ASR relay is included in the signal control to provide a check that time locking is in effect before Allowing
a signal to clear.

The signnl control net~ork che9ks s~itch correspondence relay energized, the switch locking relay de-energiz~d,also

that the opposing ASR relay is energized.

Two track restoring of ASR is provided for through train movements on the main track.

The following conditions are indicated from the field: Switches in the normal or reverse position and out of corres
pondence, signals clear, signals at stop, or time running, approach, and detector track circuits.

3TPR is slow pick-up to provide momentary loss of shunt protection.

Vital Hne circuits aa required. Shown on other Typical Circuit Drawings.

Sl~nal lighting and light-out protection circuits as required.
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ADDENDUM TO AAR SIG. SEC. 8059A
J •

TYPICAL NORr,'!ALtY DE-ENERGIZED CODED TRACK CIRCUITS AND '.l'RAFFIC CONTROL tnTHOUT LINE i'JIRES.

80253.8

The objective of these circuits is to provide a traffic control system where the use of line wires is not feasible
or econonti.cal.

Sheet 1.
This sheet Sh01iS the circuits for a double intermediate signal location.

The H relay is operated from pulsating d.c. obtained by mechanically rectifying the a.c. output of a master trans
former. The H relay will respond any time a track relay is coding. The D relay is operated from the output of
electrically tuned decoding units 't-lhich are connected to a secondary winding on the master transformer. When the
transmitter code frequency matches the rate of the tuned unit" the .D relay will respond. Since the master trans
fo~er output and frequency are a function of the rate at Which the track relay operates, bothH and D relays cannot
respond unless the track relay is operating.

The use of front contact repeater relays (one FPR for each direction) permits the use of a connnOTI fIR" and u1)It

decoding circuit. This also prondes a means of removing energy from Mlster transformer while the system is at
rest" thus reducing energy consumption.

This circuit provides the means for tumbling down the signal control through the entire block in case a train over
runs an absolute signal "lith traffic set up in the opposite direction. This is accomplished by the use of code
fol101iing series approach and approach repeater relays (actuated as .a train approaches the signal) to pick the
directional stick relays.

The series approach also provides approach lighting of the signals while the stick relay provides for advance lighting.

Track polarity- at signal locations should be so arranged that adjoining rails around insulated joints are opposing"
thus a failure of the insulated joints will not pick the biased track relays.

Sheet 2.
This sheet ShatiS the circuits of a repeating cut location combined with a switch lock location"

Release of the switch lock for a train leaving the rrain line is obtained by shunting the short release track section
('\An) located directly in front of the switch.

Release of the switch lock for a train entering the main line is obtained when coded track energy is detected from
both ends of the block to the stdtch lock location. This permits manual or supervisory control of all movements to
the main line at outlying switch lock locations. It being necessary for the operator to initiate the switch unlock
control by turning the s'Hitch lOOk lever and actuating the push button which automatically applies coded track
energy to both ends of the blocko

(Sheet 1 of 5)



ADDENDUM TO AAR SIG .SEC. 8059A - Continued 8025309

Sheet 2 - Continued.

Fr-ont contact repeater relays (22FPR and llFffi) are used to detect coded track energy from both directions before
switch unlock is obtained.

The WLPR SWitch normal repeater is used to stop the coded energy (for normal traffic) at the lock location allolrlng
coded energy (for unlock) from opposite end of block to reach the location" thus providing the unlock.

Sheet 3.
This sheet shows the circuits for two staggered intennediate signal locations.

The operation of the circuits on this sheet are similar to those on Sheet 1 with the exception that the code is fed
past the opposing intermediate signal similar to that of a relayed cut-section.

Sheet 4. .
Figure 1 shows a coded line circuit arranged to by-pass the non-coded track circuits at a highvlay crossL'1g control.

Figure 2 shows a relayed cut-section used when the distance between signals exceeds the operable length of an
individual coded track circuit when the number and length of coded track circuits does not result in code distortion.

Track polarity at rela.yed cut-sections should be so arranged that adjoining rails around the insulated joints are
alike. Thus a failure of the insulated joints will cause a lock up of the signal system as the track relay rerr.ains
energized through the front contact.

Sheet '0
This sheet shows the circuits for the control of entering and leaving signals" also the power svlitch at the end of
a siding.

Separate master transformers and H relays are required for each direction. However" it is possible to use common
120D and 1800 relays by seJecting the proper master transformer through the 4RHR relay up or down.

The 4GZPR relay permits a check that a route is available before dropping the time stick locking relay (4LAsa or
LRASR) l-lhich in turn are included in the signal control to provide a check that the time locking is in effect before
allmd.ng a signal to clear. The4GZPR is slO"iIT pick-up to prevent dropping the time locking relay before tte nelf
route is established if a composite sr,"itch and signal control is sent out•

. Selecting the signal controls through the check contact of the timing relay prevents a signal being cleared if
tir.dng relay fails to return to normal position" but does permit switch operationo

(Sheet 2 of 5)



ADJJ.ENDm.1 TO AAR SIG. SEC. 8059A ... Continued

Sheet 6.
This sheet shows the OTC function control and indication circuits.

80253.10

Traffic control relays !lRTFZR or 4I.TFZR check that the corresponding GZR (signal control relay) is down 'before 'being
allowed to pick upo This is to avoid applying coded energy to a block to unlock a switch or clear an opposing
signal from the opposite end of 'block while aGZR is cleared into said 'block.

Sheets 7 and 8.
This tre.ftic control system, the function of which is controlled from one machine, provides for control of entering
and leaving signals, also the power switch, at each end of a sidingo Coded track circuits furnish the control for
the wayside signals with intermediate signals arranged for following moves. Lever control of outlying sloO.tch locks
is also incorporated.

The use of normally de...energized. coded track circuits to control the signaling for dou'ble direction running requires
that a means be provided on the control machine for establishing, maintaining and changing direction of traffic
between control stations as well as shutting down the system automatically after the train has proceeded out of the
block and no following movements are contemplated.

The follo...1ing is a description of the circuits and manipulation of control machine.

Assume all functions at rest, and LR signal is to be cleared for a train move~nt to the right. The usual lever
manipulation is all that is required. That is, lever 4 is turned to the right and its .start button pushed. This
will pick up the 40HR relay which in turn picks up the 4LCR relay creating cycle #1 sending the control to pick
thelJRGZR relay in the field. This control cycle (While the 4CHR and 4LCR relays are both up) rdll pick the 6AOHR
which in turn picks the 6ICR creating an automatic control cYcle to the opposite end of the 'block to pick the
6LTFZR relay in the field. The 6LTFZR up energizes the code transmitter relays and starts coded energy back through
rails t0101ard W. signal. v-Jhen this coded energy reaches LR locationl having cleared all automatic signals in the
block, LR signal will clear creating the indication cycle, (#3) which will indicate the block is clear (~KR up with
LR6LBE light still dark) that 4R signal is clear (J.!RGKR up). Picking the 4RBKR will pick the 4-6RFSR to establish
and maintain the direction of traffic as 4 signal lever is turned to the right. (Indicated by 4-6RFE being ilIum...
inated.) The 4-6RFSR is then stuck up as long as 4Rsignal is clear. As train accepts 4R signal and moves into the
block -it will continue to be stuck up first by 3TER up and eventually by LRBKR down which also indicates that the
block is occupied. .

After the train proceeds entirely out of the block (passed 6L signal) an indication cycle which picks up the 4RBKR
relay, will then be transmitted from the LR location when the 180m relay in the field picks up, indicating that the
'b1.ock is clear. As the 4RBKR (clear block indication) picks up, providing signal lever 4 is not still turned to the
right" the 6AOHR will pick up before the 4-6RFSR relay drops, sending an automatic control cJ"Cle to location 6
dropping the tre.ffic relay 6LTFZR Which in turn removes the coded track energy from the rails. When the 180m relay

(Sheet 3 of ~)
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Sheets 7 and 8 - Continued.
drops at the opposite e.nO of the block an indication cycle will be sent in !'tom location 4 dropping the 4RBKR relay
removing the traffic light indication (4-6RFE).

The manipulation for 4R signal as outlined above is typical for opposing signal 6L as well as all signals located at
power s""Titch locations governing into the normalJy de-energized code track.

Before sending an unlock control to outlying switch look 3A, the operator should first determine which direction the
train expects to proceed after entering the block. When this direction is established the switch lock lever 3A should
be turned in the same direction and the start button pUShed. This will pick up the 3APJ3PR relay which Will pick up
both the 4ACER and the 6ACER relays causing an automatic start to be sent to each end of the block. It '1-1111 also
pickup the 3ALPSR relay which in turn Will pick up the 4-6IFSR or 4-6RFSR traffie stick relays depending on whether
the awitch lock lever is turned ,left or right. If the 4-6IFSR relay is picked up then when !.IACER sends the control
te· the 4 location, the !tRTFZR relay Will pick up and traffic Will be set up to the leftap,d coded track energy '1-1111
be established in the block from left to right. Then as the 3ALPSR relay is up When 6ACHR sends the control to the
6 location, the 6LTFZR relay Will pick up applying coded track energy to the block in the opposite direction.

The indications on the machine reminding the operator that an unlock has been sent out, consist of a red block
light, (4R-6LBE) I an opal traffie light, left or right, and a red light above the lever depending also on which
direction the sWitch lock lever is turned.

There Will be times when it Will be necessary to bring a train out of a lock location (after another train has passed
by) and allow the train after coming out of the locked mTitch to proceed either way. This can be done. Ho'Tever I if
the train goes against the direction of traffic as set up for the first train, then the operator should refrain from
cancelling the unlock control until the train has cleared the blocko OtherWise the automatic signals governing the
reverse movelllent of the train Will be put to stop 'l-men the unlock control is cancelled and an APB directional stick
might be left up in the field. If this should occur, the operator can restore the circuits to normal by sending
out the unlock control again and then cancelling the unlock.

The switch lock door may be opened any time after unlock has been sent out, dropping the LP relay which Will stop the
regular coded track energy from being transmitted beyond the lock location. This will allOl' the coded track energy
from the opposite end to come up to the lock location. Then when coded track is detected from both ends, picking up
both FPR relays, the look Will be released.

This circuit has been designed to give instantaneous lockout of opposing signal levers, also between the sWitch
unlock and signal levers. That is, if two opposing signal levers are turned into the same block an incomplete
control cycle Will result, indicated by an interzrdttent audible buzz. This is also true if an attempt is made to

(Sheet 4 of 5)
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Sheets 7 and 8 - Continued.

clear a Signal after an unlock has been given. If a sw:i.tch unlock is attempted after a signal control has been sent
out the switch lock relays will not respond ani no unlock can be given.

The ACHPR relay is required to prevent a signal control from being tra."lsmitted on an automatie control cycle. The
pick-up coil of the ACHPR is connected in series with the pick-up coil of each Ie relay in the section and is picked
up whenever tli8 ACH relay picks up and is stuck up for the duration of the cycle. The 8 and LV control buss are
then selected through the ACHP relay to disconnect the buss from the regular selections and applySS code to 8 and
LV control steps causing no change in signal control in the field a.s signal left, right or stop requires an IS or
5L code.

Nomenclature and function of relay: '

CRR - control cyele start relay. They initiate a control start, or store it if a cycle is in progress.

ACRR - a.utormtic control cycle start relay. Initiated automatically to control the traffic relays in the field.

LOR - control code make-up relay. Selects the station code and control levers for the control code.

IFSR - left traffic relay. Once established it holds until block is clear in the field.

RFSR - right traffic relay.

, (SheetS of S)
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NOTES:
I-THE USE OF THIS CIRCUIT RE(jUlRES THAT MEANS BE
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STATIONS.

2-RADIO INTERFERENCE ANO ARC SUPPIlESSION DETAILS
NOT SHOWN.

3-CIRCUITS ON SHEET I PROVIDE FOR 3 ASPECT AUTO
MATIC SIGNAL CODE RULES 281,2858291.
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2- EMERGE:NCY RELEASE MAY BE PROVIDED WHEN REQUIRED.
3~RADIO INTERFERANCE AND ARC SUPPRESSION DETAILS NOT SHOWN.
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NOTE:

I- THE USE OF THIS CIRCUIT REQUIRES THAT
MEANS BE PROVIDED FOR ESTABLISHING,
MAINTAltUNG AND CHANGING THE DIRECTiON
OF TRAFFIC BETWEEN STATIOKS.

z· RADIO INTERFERENCE AND ARC SUPPRESSiON
DETAILS tiOT SHOWN.

3- CIRCUJTS PROVIDE FOR SIGNAL ASPECTS,
CODE RULES 281.285,287,290 AND 2.~2..

4- SIDING TO SIDING BLOCK UNOCCUPIED
INDiCATION IS DETECTECBY PRESENCE OF
180 CODE AT THE EN.TERING HEAOBLOCK.
WHERE MORE THAN ONE PAIR OF INTER
MEDIATE SIGNALS ARE USEO..OM1TCONNECTION5
X-V ,AS REQUIRED. AND PROVIDE lao eOCE
CIRCUITS FOR CLEARING SIGNALS AS SHOWN
BY DOTTED LINES.
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NOTES:
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BLOCK AFTER THE TRAIN HAS PROCEEDEO
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ADDENDUM TO AAR SIG.SEC. 806~,

TYPICAL THREE: AND FOUR ASPECT COWR LIGHT AUTOMATIC SIGNAL cmcurrs.

rhese circuits make use of the biased neutral D relayj retained neutral H relay and neutral S1o1'1 release P.D relay.

The retained neutral H relay prevents momentary changing of signal aspects during pole change periods. In the
four aspect signal circuit the Am. relays are slow release to avoid the display of a momentary aspect other than
Stop, when a train passes the signal.

Two-wire, double break lID line circuits without line shunts are shown. Line shunt is omitted so as to prevent a
possible signal flash with a short high speed train. The shunt is also etn.i:tted from the 22ADR relay control wire
when the 12m. relay is de-energized because of the possibility of obtaining a less restrictive indication with a
break in the N22lID wire.

Full block approach lighting is provided if desired by use of an AER relay in sedes with the lID line circuit. The
AER relay is slow release so as to bridge the momentary opening of its control during the pole change of the lID
line circuit.

Light out protection is not shown and should be added as required.
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TYPICAL THREE ASPECT COLORLIGHT AUTOMATIC SIGNAL CIRCUITS
USING BIASED NEUTRAL D RELAY AND RETAINED NEUTRAL H RELAY

(CODE RULES 281- 285 -291)
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TYPICAL FOUR ASPECT COLORLIGHT AUTOMATIC SIGNAL CIRCUITS
USING BIASED NEUTRAL D RELAY, RETAINED NEUTRAL H RELAY AND NEUTRAL SLOW RELEASE AD RELAY

(CODE RULES 281 - 282 -285-291)
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ADDENDUM TO AAR SIG. SEC. 806JA

TYPICAL LIGHT OUT ffiOTECTION C:mCUITS TO PREVENT DISPIAY OF lESS RESTRICTIVE ASPECTS.

80253.14

The circuits Sh01-m on Sheets I, 2 and 3 illustrate light out protection for searchlight and color light type signals
with approach lighting circuits.

There are two lengthS of approach lighting circuits shown, extending in one to the approach signal only and in the
other beyond the approach signal.

When the approach lighting does not extend beyond the approach signal it is necessary to use the double coil light
out relay as shown so as to provide proper indication on the approach signal.

wbere approach lighting circuits are not required single coil light out relays can be used.

~ull block approach lighting is provided by use of an AER relay in series with the signal control line circuit. The
Am relay is slow release so as to bridge the momentary opening of its control during the pole change of the signal
control line circuit.
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ADDENDUlo1 TO AAR SIG. SEC. 8063A 802$3.15

TYPICAL CmCUITSFOR CONTROL AND INDICATION OF RF..MOTE BLOCK SIGNAL USmG (JODED CARRIER ~UEtlCY OVER EXISTJllG
TELEPHoNE LM.

Outbound (control) and inbound (indication) carrier must be of different frequencies.

Signal No.1 normally displays a Stop aspect. This is indicated frOlll the field to the control office by keying the
inbound carrier transmitter at the rate of 180 per minute. The carrier receiver at the control office is tuned to
respond to the inbound carrier frequency which causes code follOWing relay JRHGffi to respond to the 180 code rate.
A front and bacl~ contact of lRHGPR alternately applies energy to the transformer to produce an a.c. voltage which
is impressed on the terminals of the 180 decoding unit where the code rate is decoded and rectified picking up relay
lRGPPR. Relay ~lWPPR picked up will cause a stop indication to be displayed on the control panel,.

Description of operation to obtain a permissive aspect;

Lever No.1, positioned to the center position, picks up lCRLPSR and energizes the 120 code transmittero lCRLPSR is
picked up over lever contact CR and a front contact of lNLPR. Positioning lever No.1 to the center position removes
the pick-up source of energy from relay lNLPR; however, lNLPR w.l.ll not release due to stick energy being applied
over a front contact of lRGWR. lRGPffi w.l.ll renain up until the 180 coded carrier in the field is interrupted,
indicating that the signal in the field is displaying an aSj:ect other than Stop. The 120 code transmitter keys the
outbound carrier at the rate of 120 per minute. The field receiver is tuned to respond to the outbound carrier
frequency causing code following relay 1HDR to fo1101' the coded carrier at the 120 rate. A front and back contact
of relay lHDR alternately applies energy to the transformer to produce an a.c. voltage which is impressed on the
terminals of the 120 decoding unit where the code rate is decoded and rectified picking up relay lHR. With lHR up,
ITPSR up, lHPR w.l.ll pick upo Light energy over back contact of lDPR and front contact of lRPR causes the signal to
display a permissive aspecto With lHPR picked up the keying of the inbound 180 carrier is stopped causing relay
lRGPPR in the control office to release, establishing a stick circuit for the lCRLPSR,. The permissive aspect is
indicated to the office by the 120 code transmitter in the field keying the inbound carrier transmitter at the rate
of 120 per minute. Keying circuit is taken over a contact of the 120 code transmitter, a back contact of the lDPR,
and a front contact of the lHPR. The 120 code rate is received at the control office as previously described,
energizing the lHGPPR causing the permissive indication to be displayed on the control panel through lRGPPR" lCRLSffi
up, and lHGPPR up.

Description of the operation to obtain a clear aspect:

No o 1 lever is positioned to the right, picks up the lCRLSPR and energizes the 180 code transmitter. The circuit
f or picking relay lCRLPSR is the Same as previously described. The 180 code transmitter keys the outbound carrier
at the rate of 180 per minute. This code is received in the field as prev:l:ously described where it is decoded,
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ADDENDUM TO ~. sm. SEC.' 8063 - Continued 802$3.16

picking up the lIR. The lIR up, picks up the lDPR•. The lDIR up., causes the signal to display a Clear aspect.. The
clear aspect is indicated in the office by the absence of inbound coded carrier due to the 1DPR being picked up..
The absence of inbound coded ca.rx'ier releases lRHGPR and as a result releases JRGPPR andlHGPPR. A clear indication
is then indicated on the control panel through a back contact of lRGPIR., and a front contact of lCRLSPSR, and a back
contact of lHGPPR. Relay lCRLPSR was previously picked up by positioning the lever to the right and remains up by
virtue of a stick circuit over a back contact of relay lRGPPR.

Description of setting signal to stop by train movement:

A short track circuit immediately beyond signal No .. 1 is provided to slot the signal when a movement occupies this
section. The occupancy of IT track circuit releases the lTR relay causing the lTPSR to release.. lTPSR down re
leases relay 1D:ER or J1JPR, causing the signal to assUllle its most restrictive aspect. With both the lDPR and 1HPR
dOim, a circuit is established to key the inbound carrier at the rate of 180 per minute. The 180 coded carrier
rate is :received by the office receiver causing the stop indication to be displayed on the control panel as
previously described..

The signal cannot be recleared until the lever is returned to the normal position which picks up relay lNLPR, con
ditioning the system for the next operation.

Description of setting the signal to stop by the control lever:

Signal No. 1 can be placed to stop by positioning the lever to the normal position which Will remove outbound carrier
freQ.uency from the line causing relay 1HIlR to release which in turn will release the 1HR or the lIR and in turn
release the respective repeater relays. The signal Will then display a Stop aspect over a back contact of relays
lDPR and lHPR..

(Sheet 2 of 2)
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ADDENDUM TO AAR SI G. SEC. 8064A
3235.16

TYPI CAL TRAFFIC CONTROL CI RCm TS BETWEEN ATTENDED AND DIRECT WI RE REMOTE CONTROLLED
I NTERLOCKI NGS.

This plan provides mechanical locking at the attended location and circuit locking at the remote location.

A two-wire traffic circuit (1FR) for control of electric lock on traffic lever 1 at Tower A and separate two-wire traffic
repeater circuit FPR for selection of the reversible two-wire signal control circuit are used.

The normal direction of traffic on No. 1 track is westward. To reverse traffic, the signals at the remote controlled
location governing westward movements on No. 1 track must be in the stop position and the track between the remote
controlled location and Tower A unoccupied. The 1FR at Tower A will then be energized and the operator will be able
to reverse lever 1 and establish eastward traffic by positioning the FPR at each signal location for selection of eastward
signals on No. 1 track.

After the eastward train has completed its movement over the interlockings and track circuits are unoccupied, the traffic
lever can be restored to its normal position, thus re-establishing traffic circuits for normal westward movements.
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ADDENDUM TO AAR sm. SEC. 8065A 3235.17

TYPICAL TRAFFIC CONTROL CIRCUITS BETWEEN ATTENDED AND CODED REMOTE CONTROLLED INTERLOCKINGS.

This plan provides mechanica1locking at the attended location "A" and circuit locking at the remote controlled location.

A two-wire traffic circuit for control of the FR and FPR for selection of the reversible two-wire signal control circuit is
used. Coordination between operators at Tower .A and Tower B is required for reversing traffic.

The normal direction of traffic on No. 1 track is westward. To reverse traffic, the operator at Tower A pushes 1PB
which energizes the PBSR. With the signals at the remote controlled location governing westward movements on No.1
track in the stop position and the track between Tower A and the remote controlled location unoccupied, l5FR will be
energized and complete a circuit to send an indication code to Tower B illuminating the traffic light. The operator at
Tower B will reverse traffic lever 1.5 and send out a control code to energize the l5RFSR establishing the reverse traffic
circuits at the remote controlled location.

On the i~itial movement of the traffic lever, energy will be removed from the PBSR which allows the 1FR to pick up and
the operator at Tower A can then reverse the lever. The circuit through the PBSR down will also position the FP relays
for selection of the eastward signals on No. 1 track.

After the eastward train has completed its movement over the interlockings and the track circuits are unoccupied, the 1FR
at Tower A will be energized and light the 1FE, indicating that traffic lever 1 can be restored to its normal position.
Traffic lever 15 can then be returned to its normal position. The traffic circuits will be set up for normal westward
moves by operator at Tower A pressing 1PB and energizing 1PBSR. This will also energize 15FR at the remote location
to provide code circuit to light indicator at Tower B indicating traffic circuit is again normal.

Operator at Tower A will then press cancellation button to de-energize the 1PBSR and remove energy from the traffic
line circuit.
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3235.18
ADDENDUM TO AAR SIG. SEC. 8066A

TYPICAL TRAFF IC CONTROL CIRCUITS USING 2 - WIRE ED LINE CONTROL.

This traffic control system, the functions of which are controlled from one machine, provides for control of the entering
and leaving signals at each end of a passing siding with intermediate signals arranged for following movements.

The use of this system requires that circuits be provided in the control machine for establishing, maintaining and
changing direction of traffic between control stations, to avoid placing a"signal to stop by inadvertently attempting to
clear an opposing signal.

TYPICAL TRAFFIC CONTROL MACHINE CIRCUITS.

Sheet 3 shows a method which employs a magnetic polar stick relay for each block to allow the clearing of one signal only
into a given block. "

After the clearing of a signal has been initiated or the signal has cleared, or a train has entered the block, any attempt
to clear an opposing signal will result in an incomplete control cycle which is indicated by an intermittent audible buzz
and continuous code cycling until the opposing signal lever is turned to the proper position which will allow the control
cycle to be completed.

The traffic locking in the machine is dependent on leaving the switch and signal control levers in the position called for
until the indications have been received.

The following is a description of the circuit and manipulation of control machine for a typical movement: Assume all
functions are at rest and 1L signal is to be cleared. Lever 1L is turned to the left and push button 1 pushed. This
will pick up 1CHR which in turn picks up 1LCR to send a control cycle to the field to pick up the 1LGZR. While the 1CHR
is up momentarily a circuit is completed to the 1-3FR lower coil to position the polar contacts to the reverse position
which completes the L-SIG control bus. Control of thel-3FR includes back contacts of 4TKR, 3RGKR, 3LAKR and
lRAKR, thus providing a check that an opposing signal is not cleared or an opposing movement is not occupying the block
before allowing a signal control code to be delivered.

TYPICAL TRAFFIC CONTROL CIRCUITS (END OF SIDING LOCATION) - SHEETS 1 AND 2.

The following explanations indicate reasons for certain circuit arrangements indicated on the plan:

The front contacts of 4TR are used in the opposing HD controls for overlap.

(Sheet 1 of 2)



ADDENDUM TO AM SIG. SEC. 8066A - Continued
3235.19.

A front contact of 4TPR is used in control of slow pick-up 3RFR to insure the release of directional stick relay at
the approach signal when the direction of traffic is being changed.

The 4TPR is slow pick-up to prevent releasing the switch and traffic locking in the event of momentary loss of shunt.

The purpose of 3GZPR is to insure a route is lined before locking becomes effective. This relay is slow pick-up to
prevent any possibility of dropping the lock relay before the route is in· agreement.

The 3LHDR provides approach locking for 3RASR in place of a separate approach relay.

When preconditioning is not permitted, a contact of the reverse switch correspondence relay may be used in selection
for opposing HD control. Resistance is required in the HD line circuit to limit the flow of current when batteries at
adjacent locations are connected in series.

Selecting the signal control through the back contact of its own approach stick relay provides a check that time or approach
locking is in effect before allowing the signal to clear.

Selecting the signal controls through the check contact of the time relay prevents a signal from being cleared if time
relay fails to restore, but will permit switch operation.

For intermediate signals using two-wire HD line circuits, see AAR Sig. Sec. 8044 and 8045.

For electric switch lock circuits for use with two-wire HD line circuits, see AAR Sig. Sec. 8048, Scheme No.4.

(Sheet 2 of 2)
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.A:DDENDUH TO AAR SIq.. SEC. 80671£ 80253.17

TYPICAL CmCUITS FOR SPRING STtTITOH TRACK SIGNAIED IN BOTH DIRECTIONS WITH MANUAL CLE.UUNG OF SIDING SIGNAL ANn
APPROACH LOCKING.

These circuits provide for the control of a signal to govern train movement over a spri.'r1g st·Fitch from a siding to
the main track in territory'V,here the mai.'r1 track is signaled for movements in both directions.

A train in siding desiring to enter the main track through the spring switchY,i11 operate the clearing push button
or key-operated circuit con,tro11er located near the spring stutch. If relays llIDR and2HDR are picked up, this
operation t-1111 pick up relay 3Tr~SR and open the control of signals 1,2 and 31. 'Vlhen signals 1 and 2 display a stop
aspect (relays lRUIR and 200PR picked up), signal .3 tdl1 display a proceed aspec'ti if polar line relay lHDR is picked
up.

In event relay 2HDR is down at the time the push button is operated, relay .3TESR 1-1ill not pick up. Under this
condition, clockvrork time release .3TE nust be operated and after expiration of the time interval, signal .3 '101111
clear as described above.

In event a train is in the siding to meet an opposing 'Grain, directional stick relay 2SR .lill pick up ..hen the
opposing train enters track section 2T. With 2SR picked up, the contact in 2HIlR is bridged out or the control of
signal .3 and train may secure a proceed signal to leave the siding, by operating the clearing push button, ..hen
the opposing train clears track section 2T.

Cancellation push button is provided to place Signal .3 at stop '!',hen desired. Relay .3TER is used to provide a
time interval bet!feen the placing of signal .3 at stop and the clearing of signal 1 0
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ADDENDUM TO AAR SIG•..§EC. 8068A 80253.18

TYPICAL CIRCUITS FOR SPRING SWITCH TRACK SIGNALED IN BOTH D:tRECTIONS WITH SIDING SIGNAL NORHALLY CIEAR AND
. APPROACH LOCKING. .

These circuits provide for the control of a signal to govern train movement .over a spring switch from a siding to
the loain track in territory l'fhere the main track is signaled for movem.ents in both directions.

Signal 3 normally displays a proceed aSp:lct.

In event a train is in the siding to meet an opposing train, directional stick relay 2SR will piCk up l'fhen the
opposing train enters track section 21'. With 2SR picked up, the contact in 2BPR is bridged out of the control
of signal 3 and train may secure a proceed signal to leave the siding when the opposing train clears track section
21'.

In event relay 2BPR is dOl'ln and train desires to enter w..a.in track at signal 3, emergency push button must be
operated to energize time element relay 3TER and open the line control of signal 3l~ After expiration of the
tillle interval signal 3 will clear.
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ADDENDUM TO .AA.1t SIG. SEC. 8069A

TYPICAL CmCUITFOR CODED SELECTIVE OSINa DEVICE.

This circuit proVides for a coded selective OSing device for either non-elirectiona.1 or directional train movements.

A self-interrupted rotary stepping switch is used to generate the code which is transmitted to a pair of telephone
wires tr~ough an induction coil.

Condensers are used to avoid shunting the telephone line and when a carrier circuit is present on the telephone line
a filter shculd be installed.

A timing relay TER and timing stick relay TESR may be adjusted to cut out the OSing device after a predetermined
time.

When the OSing device is used non-elirectional, o~ one track relay RTR is required and the circuit ShOliIl in solid
lines is installed. Directional OSing requires two track relays RTR and LTR and the additional portion of the
circuit ShOVm in dotted lines is installed.

A train froPl the right entering track circuit RT releases track relay RTR which picks up repeater relay RTPR. Relay
RTPR applies energy- to the rotary stepping s.r.l.tch, the TEa relay and closes the circuit to the telephone line.
Operation of the rotary stepping switch applies the code to the telephone line.

A train from the left lull enter LT track circuit first and release track relay LTR picking up relay TESR. Relay
TESR when picked up will prevent the pick-up of relay RTFR thereby preventing the code being generated or tl'ans
lllitted. When the train enters track circuit RT and releases track relay RTR, relay TESR .r.l.ll remain up until the
train clears the circuit.
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ADDENDUM TO A.A .R. SIG .SEC .8071

TYPICAL CIRCUITS FOR AUTOMATIC INTERLOCKING.

These circuits are so arranged that the first train entering an approach section receives the clear signal.
The circuits are also arranged to prevent successive trains on one road retaining route when conflicting
road occupies an approach section.

A relay designated' as RR is provided for each road. The purpose of this relay is to provide a preliminary
route check before a signal may be cleared, insuring that the signal controls on the conflicting road are
open, and that the conflicting signals are in the stop position.

The signal control circuits are arranged to check- that all track circuits within the interlocking limits
are energized, that its approach locking stick is de-energized, and that both time element relays are de
energized.

Directional stick relays are provided to prevent the reverse signal from automatically clearing after a
move has been completed through the interlockiDg. Directional sticks are made slow release to protect
against their becoming' de':'energized by short high-speed train movements.

If a reverse or back-up move is required, the pushbutton associated ..-:ith its 0'Wtl track must be operated
to release the directional stick before reverse signal will clear for a back-up move.

If it is desired to change an establisheo route, a push button associated 1dth. the conflicting route must
be operated. This vTill de-energize the PBSR and ASH relays for the conflicting route, which v1ill in turn
de-energize the RR route relay and the signal of the established route. After -the predetermined time in
terval the time locking will be released, allmdng the signal on the conflicting route to clear. PBSR
pushbutton stick relays are automatically restored by the passage of a train.

Time locking on the established route is provided with two-track release to protect against release of a
route in the event of a momentary shunt of one of the detector track circuits. Detector track stick re
lays are also used to provide additional protection against changing ofa route due to momentary loss of
shunt vrithin the interlocking limits. A momentary shunt of either one of the detector tracks in front
of an approaching train will put signal to stop until time locking is released by expiration of time
interval.
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"46"104.11
ADDENDUI-i TO A.A.R. SIG.SEC. 80m

TYPICAL RELAY TYPE INTERLOCKING CIRCUITS.

This is a local control system w.tth the route selecting buttons located in the track diagraJll. The signals
are semi-automatic stick or non-stick ''l-1ith the restricting signal not track circuit controlled. Indication
is proVided by a combination of lights and movable indicators.

An entrance and exit button is operated in sequence to setup a route and clear the signal. Each entrance
button is physically represented in the field by a ..myside signal. A stationary 13.1'1'0101 in the middle of
the button indicates the direction in 1mich the signal governs. The exit button is a spring return type
w.tth an arrow engraved on its face to shot. the direction in v1hich the train leaves the route. The en
trance button is arranged to push, pull, turn clockwise or turn counter-clocb1ise. 1f!hen a route is set
up by pushing the entrance and exit buttons the passage of the first train causes the signal to display
a stop aspect and cancels the route seleciiion net..rork. This route may be cancelled in advance of a train
movement by pulling the entrance button. Conventional route locking circuit with approach or time locking
tdll determine release of the route. "!hen a route is set up by turning the er.trance button up and pushing
the exit button the route is held for a succession .of trains. This route may be cancelled by turning the
entrance button to center. Restricting signals are displayed by turning the entrance button do..m and push
ing the exit button. This'route may also be cancelled by turning the entrance button to center.

A route initiated by pushing the entrance button or by turning the entrance button up tUll be indicated by
a steady red light in the entrance button. Clearing of the signal will be indicated by a steady green light
in the entrance button. A flashing red light in the entrance button indicates that a route has been initiated
by turning the entrance button dovm, also it the button is manually restored to nonnal before train accepts
signal and time locking is in effect. A flashing green light in the entrance button will indicate that' a
slow speed signal has been displayed.

A route called for is sho..m on the diagram by movable route indicators. The route locked up is indicated by
the illumination of lock lights located at the points of the movable route indicators. SvTitch correspondence
lights, located below the test key for its respective st·ritch, ..Then lighted indicates the switch is out of
correspondence with the position called for by the route. The light will remain lighted while the sv.'itch is
in transit. Track occupancy is indicated by the illumination of track occupancy lights located in its re
spective track section on the diagram. Test keys are located on the control panel enabling its respective
svTitch or crossover to be operated indiVidually. They are not used generally in regular operation. The
handle of the test key moves in a vertical plane in three positions. The center position is the inoperative
position; the downward position calls for its respective switch normal; and the up..rsrd position calls for
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ADDENDUH TO A.A.R. SIG.SEC. 807lA - Continued

the switch reverse. Test keys are normally left in the center position. A switch cannot be operated by
the test key if it is locked by an ef!tablished route. Likeldse, if a switch .is operated to a given posi';'
tion by its test key, a route can be given only over that position of the switch. Run around moves over
mdtches 1 and;; reverse, al~o switches;; and 7 reverse, is prevented except by test key operation.

The function of the initiation circuits, one netlvork for each direction is one of exploration, sending out
branches to determine the available exit points. These circuits are sholill on Sheet 1. To initiate a route
from signal 14 to signal 4, the follovdng is the sequence of operation: the operator pushes entrance but-
ton 14, which energizes signal lever relay l4GLPR over an N contact, closed when the button is pUShed, and
a front contact of 7TR. The front contact of 7TR provides for making the signal stick. Relay l4GLPR is
stuck up by an N contact on 14 button. This route may be cancelled in advance of a train movement by pull
ing 14 entrance button. .A steady red light is illuminated in 14 button over front contacts of l4GLPR, 14ASR
and 14HGPR, as shmill on Sheet 7. Operator now pushes exit button h and the circuit to exit relay WCR is com
pleted over an N contact of 14 entrance button, front contaCts 14GIJPR, 7TR, l4GLPR and back contacts l4XR,
1&'1, 7AYR., 5RR, .3t'1R, lRR and lAiR. A back cohtac~ of 4XRprevents an eastward initiation circuit from sig
nal 4. Thus the operatioJ!. of 4 entrance button vdll not disturb the 'route initiated.

In the completion net1'rorks as Sh01ill on Sheet 2, the front contact of l.iXR closes the westward completion
netmrk from signal 4. Relay lANR is energized by a front contact of wrn and a back contact of lAIR. Relay
lA'NR has three independent vrindings and its function is to call for sldtch 1 normal. A front contact of
lANR connects battery to one of .the windings of svritch operating relay lNWZR over frcnt contacts of 1LR and
5LR, as shovm on Sheet 6. If switch 1 is reverse it is operated to normal position. Negative energy NL is
connected to 1 movable route indicator by a front contact of lNVlZR and a back contact of lRHZR, as shown on
Sheet 7, and the indicator snaps into position called for by the route. Switch lock light lALE is illuminated
by front contacts of lANR and lLR. If the sldtch operates from reverse to' normal, svritch out of correspond
ence light ll'lE is Ij,ghted by back contacts of ll<lliCR and lRWCR, also Sh01ill on Sheet 7. The procedure for
controlling movable route indicators, lock, and out of correspondence lights, and operating the switch
machine as described for switch 1, is similar for all sldtches. Referring again to the .,estward completion
netv10rk it vnll be noted that battery is nOvT connected to one coil of 3NR over a front contact of wrn and a
back contact of lAYR and front contacts of lANR and lNLrlZR. Battery is relayed to ;)ANR by front contacts of
3NR and 3lMZR and in a si.'lIilar manner to 7ANR by front contacts of ;)Al\1R and 4Iil\rlZR and a back contact of 7AIR.
From this ppint, battery is connected to relay 14GZR by front contacts of 7ANR and 7N\'lZR. Referring again
to the vTestviard initiation netTrTOrk, it ldll be observed that a back contact of lANR has opened the control
to lAYR, a back contact of 3NR has opened the control to 6XR, a back contact of ;)Al\1R has released 5BYR and
a back contact of 7ANR has opened the control to 7AYR. Back contacts of these same relays performed simi-
lar function in the eastTrTard initiation network thus preventing the initiation of any route over crossovers
1, ;; and 7 and turnout 3 in the reverse position.

(Sheet 2 of 4)



ADDENDm-l: TO A•.LE. SIG.SEC. 8071A - Continued

In the signal control network, Sheet 3, a front contact of 14GZR has closed the circuit to J.4AHR and a
back contact has opened the control for any east-ward signal to signal 14. However, signal 14 will not
clear until all Stdtches in the route which are not normal have moved into that position as called for bY'
the route. This condition is represented by normal Stdtch correspondence relays Jl*TCR, ,3IWlCR, 5N\'1CR-
and 7N\'1CR. It is also necessary to check that all switches in the route are electriCally locked. This
condition is represented by back contacts of switch locking stick relays lLSR, JLSR, 5IBR and 7LSR.
Releasing of switch locking stick relays is accomplished by switch locking circuits as shown on Sheet 4.
Referring specifically to the lLSR circuit, it can be seen that a front contact of lLR will open the con
trol, unlesp. by-passed by the stick circuit which includes back contacts of lNWCR and lRWCR. This insures
that JLSR will not be released while the switch is in transit. Since turnout 3 and crossover 5 are nor
mal, relay 1LR is released by opening of a back contact of JrTGZLR in its control. -Relay JI'TGZLR is a
preliminary switch locking relay, as sho'lrffi on Sheet 4, and in this instance is energized by a front con
tact of 14GZR.

The releasing of relays 3LSR, 5IBR and 7LSR is brought about in a somewhat similar manner and completes
the circuit to -signal control relay 14AHR, as shown on Sheet 3. A back contact of 14AHR releases approach
locking relay lLASR, shown on Sheet 4. A front contact of 14ASR opens the control for westward route 10ck

.ing relay 7I'1SR, 'l-Thich in turn releases 3\'lSR. The release of 14ASRalso completes the circuit to signal
mechanism 14A-G (see Sheet 3), and signal 14 clears releasing signal repeating relay 14RGPR (see Sheet 5).
I t can be seen on Sheet 7, that the release of IhRGPR extinguishes the steady red light in 14 entrance
button and lights the steady green.

For a restricting signal for the route previously described or to a diverging route, relay 14GLPR remains
de-energized, as can be seen by referring to Sheet 1. To initiate a route from signal 14 to signal 2, the
operator turns the entrance button down. This picks up relay ,5BYR with negative energy of contact Ron 14
entrance button and back contacts of 14GLPR, 14XR, 7RR, 7AYR,,5Bl\'R and 5ANR. A front contact of ,5BYR re
lays energy to 2xR over a back contact of lRR. It can be seen by referring to Sheet 7, that flashing red
light 'lrTil1 be illuminated in 14 entrance button by conducting interrupted energy to the filament by an R
contact on 14, a back contact of 1hGLPR and front contacts of 14A-SR and 1hRGPR. 1-ilien the signal clears
and 14RGPR releases,. the flashing red will be changed to flashing green. In the completion net-work, relay
lENR is energized b'<J a front contact of 2XR. This in turn picks up relay 5RRover a front contact of lENR,
INlllZR and.5BYR. Relay 5RHZR is then energized by front contacts of 5J.'lR, .3LR, BASR and 5I,R, which operates
switch 5 to the reverse position. In the westward completion net't'1Ork, energy is relayed to 7ANR over front
contacts of 5RR and 5Ri:TZR and a back contact of 7AYR. From this point signal clearing action is similar to
that previously described.
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ADDENDUM TO A.A.R. SIG.SEC. 807lA - Continued

Automatic route selection is provided. For example, the preferred route from signal 12 to signal 4 is over
mediUIll speed crossover land the route would be selected as follows: operator turns entrance button 12 down
and negative energy is conducted to the coil of lAIR over anR contact of 12 entrance button, back contacts
l2XR, 9RR, relay 9IR picks up, front -contacts 9IR, backs 7RR, 8XKR, A8XR... 8XR picks up, front SXR, backs5RR,
5BIR, lBNR, JANR, relay lAIR picks up, front lAIR and 4XR picks up .-men 4 exit button is pushed. However, if
a route previously had been cleared from signal 2 to intermediate signal 8, switch 1 would be lOCked nonnal
and a back contact of ASXR opened the circuit for the preferred route. The secondary route would automati
cally be selected over crossover 7. reverse as follows: negative energy over R contact on 12 entrance button,
back l2XR, back 9RR, relay 9IR picks up, front 9IR, back 7BNR, back 7ANR, relay 7AIR picks up, front 7AIR,
back SRR, back 3M, back 1RR and back lAIR.

End to end, or through routing, arranges for clearing of signals 2 and S without the use of intermediate
push buttons. This is accomplished by the operator pushing entrance button at signal 2 which initiates the
route by energizing relay 2GtPR. A front2GLPR relays energy to lBIR over back 2XR, back 1RR and relay IBYR
picks up and over its front relays energy to SXKR over back SRR, back SXR, front 5LR. back A8XR, back SGZR, back
8GLPR, relay SXKR picks up. A front contact of 8XKR closes the' circuit to 7BIRover an N contact on S entrance
button, front 9TR, front 8XKR, back ASIR, back SIR, back 7RR and relay 7BYRpicks up and completes circuit
to 12XR when exit button is operated. In the eastvmrd completion network, energy over a front contact of
l2XR picks up relay 91'ffi and its front contact closes circuit to 7BNR over front 9N1fTZR, front 7BIR and 7BNR
picks up, front 7BNR relays energy to BaLPR over front 7N!'JZR and front 8XKR and relay BaLPR picks' up. Re
ferring again to the eastward initiation net1'1ork a front contact of 8GLPR closes the circuit to A8XR 1'1hich
picks up and releases slo1'1 release relay8XKR. In the completion network, release of 8XKR closes the cir-
cuit to 8GZR. Closing of a front contact A8XR picks up 5BNR w.ich relays energy to lENR over front $NWZR
and back lBYR, relay lBNR picks up and closes circuit to 2GZR. In the signal control network, picking up
of 2GZR and SGZR mll clear both signals.

Special Sl-litch locking is provided to prevent the clearing of signal 8 unless crossover 5 is normal. Also
the clearing of signal S locks;; in the ·normal position by inclUding a front contact of SASR in the control
of 5N\"lZR and 5WtlZR, as shown on Sheet 6. To indicate 'that the switch is locked, a dependent contact of
SASR is in the 5BLE lamp circuit, as shown on Sheet 7.
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ADDENDUM TO AAJI. SIG. SEC. 80@

ClRClJITS FOR CIASSIFICATION YARD SYSTEM.

Sheets 1 and 2 Sh01' typical circuits for hump and triJmner signals. Sinnlltaneous indications to trim and hump can be
displayed until hump movement approaches crest of hump and occupies O-TR circuit. HtlIIlp signal 'l-Till change to Stop, ar.1
Hedium or Slow hUlnp signal can be displayed by depressing special push button. CirCUit is so arranged that in
a,ddition to hump operator control hump conductor can place or hold hump signal in Stop position.

Sheet 3sh01'S typical control and indication circuits for electro-pneumatic or electric s'l-Titches. The over-all track
circuit length is based on mini.mum length of inner wheel base of cars to be humped, The track circuit must be
sufficiently long so that a car cannot span the circuit 'l-Tithout fouling it. The circuit must be as short as
practicable to reduce required headway bett.een cars being humped and thus increase the humping speed.

The length of track circuit ahead of the switch point is dependent on the speed of operation of the switch. It must
be of sufficient length to permit operation of the points between the time track relay isde-energized and '-Theel of
car arrives at the s..'itch point.

Sheet 4 sho\'1S typical retarder control circuits with manual operation.

Sheets 5 through 19 shoti' circuits feFt' control of s'l-Titches and retarders for automatic classification yard systems.

Sheets 5 through 9 sh0;1 automatic stdtcW.ng circuits for electric switch operation. The track layout and control
panel are shown on Sheet 5. The routing of a car is initiated by pUshing a 'button nUll1bered to correspond with the
yard track to be used. This routing is automatically controlled by code selection, transfer and storage, and srdtch
control circuits to position each Slnteh immediately in advance of each car.

The switches can be operated manually to override the automatic operation and for trimming operation.

Sheets 10 throllgh 13 Sh0101 automatically operated electro-j;meumatic retarder circuits. The running rail through the
retarder is divided into a series of equal length track circuits. By means of a relay type counting system the
speed of a car rrheel progressing through the retarder is measured. The retarder is automatically operated to produce
a pre-selected leaving speed by checking the measured speed against the selected speed. The speed is pre-selected
b;r a series of miniature levers on the control panel. Levers are also provided for manual control of the retarder
'l-dth selection for light and heavy cars.

Sheets 1L through 19 show automatic switching control circuits using electro-pneUlll8.tic s'l-litch machines. The operation
is sin:ilar to that for electric switch machines. The track layout ar,d control panel are sho"m on Sheet 14. An initial
storage system'l-1ith indicator panel permits advance storage of car rou'.;es; these can be cancelled individually or as
a group. Individual cancellation is also possible at each mTitch. The relay operation is automatic with control and
transfer circuits operating in sequence as the car progresses through the switching area.
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SWITCH CONTROL CIRCUITS

B

B '~__--+__.,-----------_...J
~

, .....----l-----!-----'
~~-----+-_---!-'-----------------.-J
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1
A
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B TR

R
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RWPR
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~

a
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I"~ R
~

B

3
B TR
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IT 2T 3T 4T ST aT 7T 8T 9T lOT

OT

liT 12T I'T 14T 1ST 1ST 17T leT 19T 20T 2fT

SPEED SEl.ECTING REPEATER CIRCUITS
NOTE 3
_t ...

IrlL ~
00

AIR VA.LVE,
CONTROL MAGW£T$

~. CONNECTIONS WILL. BE VARIED AS RE~U1RED.

7.SE:E SH.4,FtGUIlE1, FOR EL~rRO-PNEUMAT1C

CONTROLVAl.VE AND RE.TARDER CYLINDER._

8. RETARDER SIMILAR 'TO SHEET 5 EXCEPT SINGLE
&eenON RE.TAROER·W1TH AUTOMATIC CONTROL:

NOTE 2 I

-c INITIALPAlSSUll;1
,sITTING

I -r" Xp

I I III I IP ""F':;-t+I+----t---t---t-----t---,
I I I I I i :~C"'I::F-I-++---~~+---+--,

~ I 4Po¥f:t=-4---I-h~I=Lft.~RxLft~~ ~RxLft
I I I I I I oP""_'f=R-=-----o+h t - fr ~ -rr ! - rr f - r(

~ ,....-.<...... - L.--..-t;;:;;1!?;;;;:~tt;;~~~= TO~ -'I I 1 I 1\ elECTRO, >-::;. PNEUMATIC.. ..;. I I I " " " " CONTROLVALV..-..,.--,.-......~ J .i I 0-1 AIR PRESSURE REGULATOR TU8E5 NOTE 7

+-+--+-1-*-,.f I I oJ ~ 0" CONTROL

'-+-t-+--t--t""t-t...L£! -i ..s. ' __':"LEVER

-h.l f I I I I"" 0---1 -®- H---:'~
l~1 I I I I I ,,~A~
~i I 0--1 ~

e.r! I I I 0---1 ~ I .-A
t---'---"~;f I I o-J 0",,'14,,--....,..-'--_---'

~I ---f"""PARTIAl. RELEASE
'- --_-'-'--.. _-J LPRESSURE. SETTING

UPR

~

SP.&R SPM ,PISR
ee Eft IPR ~P8R 8P8R I 4PBR·' 2PDR "

~I 1"£J'"- ~::;i I
I I ..~ I

II I I "~ir I
I I -± I

I I I ""t---~lh
I e.;..r --< i"i- f I I I .,. 0-
I i r-:f, l, I I

~ -r- ..~: I
":-:''-+-+1~-o-t+ti

""I-t I

OTE4
ISPR

~

NOTa 4

JIC.E:t..AY5 FOR
.ENTERING SI!GTION

8

8
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NOTE'
1- ARC SUPPRESSION DETAILS NOT SHOWN.

CANCELLATION CIRCUITS

NORMAL RESET CIRCUITS

~

~'--~---1"-"';

I'2.TR

.L.-HO-_---'

IQ IQ I! .~ ..~ z .~ :la: ..~
,...... ....;::: 1D2 to Z
"--v--" "---v---" "--v--" "---r---'"~~

ENTERING ENTERING LEAVING LEAVING Z&VOLT RETARDER
ENIl END END END POWER VALVE

TRACK TRAOK TRAOK TRACK CONTROL
CIRCUITS CIRCUITS CIReUIT CIRCUITS
SNEET 1E SHEET 15 SHEET IE SHEET '5,

(t TO 1l1NCJ (taTeIS tNCJ ClET) (17, '&,I9UO)

lL_Y==~=~~~~~~~I~112RIPiN~}:~~':H .
9 PH TO SHEET NO. 13

13T

CLASSIFICATION YARD SYSTEM
RETARDER CONTROL CIRCUITS-AUTOM~ICALLY OPERATED- ELECTRO PNEUMATIC

AAR
SIG.SECT.
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NOTE'
1- ARC SUPPRESSION DETAILS NOT SHOWN.

N

UNIT CYCLE COUNTER

~}r--~------""""~ 60'"
NX

RETARDER CONTI'lOL CIRCUITS-AUTOMATICALLY OPERATED-ELECTRO PNEUMATIC

CLASSIFICATION YARD SYSTEM AAR
SIG.SECT
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rrl'OV.
I.e
.o~

TT

~~~
NOTE'

'ZITR I-ARC SUPPRESSION OETAJLS NOT SHOWN.

~ 2- ALL RELAVS AND CONTACTS ON THIS SHEET
ARE ON A SECOND RACK. THIS SECOND
RACK INCLUDES ALL RELAYS SHOWN ON
SHEET NO. 10. RELAYS IDENTIFJEDBY
SIMILAR NOMENCLATUI<E HAVE SIMILAI<
CONTROL CIRCUITS TO THOSE SHOWN
ON SHEET NO. 10.

.::I-DETECTOR TRACK RELAY FOR SWITCH
CONTROL..

4-"'LUG CONNECTORS ON SPEED CONTROL
EGlUIPMENT RACK.t=F=

f--!!-

~tEKRK,R 'Z NRP.
.~... .NV· N

~

CRR

~
NOTE'4

T8PR

CLASSIFICATION YARD SYSTEM
RETARDER CONTROL CIRCUrrS-AUTOMtU"ICALLY OPERATED- ELECTRO PNEUMATIC

AAR
SIG.SECT
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lNOT£ 31

NY

i"---''-~-+:~ID~;~~R
r.:....>;c.:..:;~7K'+LAt.lPCONTROU

(NOTE l)

,-It

LAP SWITCH I~I' AND f~le:

ROUTE STORAGE INDICATOR CIRCUIT 5

2.0
DIGIT

CONTROLS

BANK B

1ST DlCoITc,.ONTAOLS

INITIAL CODE STORAGE CIRC1JITSBANK C
R01JTE SELECTION P1JSH BUTTONS

INITIAL CODE STORAGE CIRCUITS(I' .e8)
TR

r--~--+-~-"---"-~~_-----1P----1>---_---t"-~_--_-------.

NOTES L FOA- TRACK CIRCUIT DETAILS, SitE .$HIEET NO.IO

2. NOMENCLATURE .IN PARENTHESIS INDICATES STORAGE

BANK "No/OR FUNCTION NUU8£RING.

3. CI RCUfTS FOR INITIAL CODE STORAGE AWO INDiCATOR LAWPS

FOR BANK A ARE IDENTICAL TO THOSE SHOWN FOR8AHK B

.... ARC SUPPRESSION DETAILS NOT SHOWN

CLASSIFICATION YARD SYSTEM
AUTOMATIC SWITCHING CONTROL CIRCUITS,USING ELECTRO-PNEUMATIC SWITCH MACHINES

AAR
SIG.SEC.
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a

4-' a

0
,-,

a
,.

10"11 a II,.
a 13

12-13

"
15

15-. a "

a

a

I-

14'16

,-.

a

a

a

2

CONTROL PANEL

t - 5

MOTE 2

.sWITCH LEYER

AUTOMATIC P08lTION

~N~Ii) rK~~·.RWK

MANUAL POSITION

~=·NWKIi) rM
RW.

"EyERSE

NOTE Z

NoTe 3

TRACK PUSH BUTTONS

a a a a
1 • 3 .
a a a a
3 , , , a a
a a a a CANCEL GENERAL

• ,. II ,. CANCEL

a a a 0
13 ,. .. "

STOf\AGE

I. rOR TRACK CIRCUIT DETAILS, SEE SHEET NO. 18.
2. RETARDERS AND UANUALR ETARDER CONTROL LEVERS

$HOWNFORREFERENCE ONLY,FOR CIRCUITS
REFER TO 8012.1. SHEETS 10 THRU 13.

3. TRACK PUSH BUTTONS MAY BE LOCATED ON SEPARATE
MACHINE AT HUMPCONDUC.TORS .OF,. IC E.

4. CIACUITS ARE .SHOWN FOR ROUTE TO NO Ie TRACK

~ CIRCLE IN .ROUTESEl..EC TION INDiCATES SWI TeN .AEVEASE.

TABULATION ::;1E"'~30~"o;;;l-_ij~~~~~~:::=:=~~~N~ori£~2~~~~~;;i~~~~;~;;;;;~;;i~;;;;;~~~~~~~j~~!
1-3

NOTE 2 6-1--BY.' CONNECTIONS FOR ROUTE SELECTION AN
STORAGE SWITCH NORMAL: ROUTE .sELECTION BUS a ...

:E~~~~N£~~:~~·::~;~I~::.Y~~:E~:~:;~, 1;-:;--- 10-" 10
ROUTE .sELECTION ANOSTORAGE CIRCUITS

ROUTE
ROUTE.sELiCTION SUI NO NOTES:

I 2 3 4 ,

1-1& 1-5 ~'.~3~'·~'E~~31'1& 1-' tOrE $

1-16 1-'

1-141

CLASSIFICATION YARD SYSTEM AAR
AUTOMATIC SWITCHING CONTROL CIRCUITS,USING ELECTRO~PNEUMATIC SWITCH MACHINES SIG.SEC.

~~~~i!Il!!l..."""----~-----~~"""----~--_-'-:'_~~-----~---~~"""----~----r-SE-PT~.1--95-6 -Ia072A
SHEET 14



B

AAR
SIG. SEC

80SEPT. 1956

N

NOTI8:
1- FQR TRACK CIRGUIT DETAILS lEE

SHEET No.l8.

!-IlIAHUAL CONTROL LEVER

1I. OONTACT IS ELIMINATED WHEN LAP
SWITCH IS HOT LEAD SWITCH.

4·1I-IS.lsCR BACK COHTACT IS eMITtED
WHEN LAP SiWITCII IS NOT LEAD SWITCH.

5- ARll SUPPRESSION DI!TAIL$ NOT SNQW...

(H6AlTR

B

(H6al

~

N

(6'IDBTR N
Nlvt--...:.:..

(1-16)

..'.' --------:----
t: A I I

INITIAL STORAGE CANCELLATION CIRCUITS

I+-- OVERLAP PORTION"'!

r--TRACK CIRCUIT 1-16T '"
I' TRACK CIRCUIT 6-I6T -,

LAP SWITCH 1-16 AND 6-16

TRANSFER AND STORAGE CONTROL CIRCUITS

CLASSIFICATION YARD SYSTEM
AUTOMATIC SWITCHING CONTROL CIRCUITS, USING ELECTRO- PNEUMATIC SWITCH MACHINES
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NOTEa-: I. FOR TAACKCIACUIT DETAILS. ,sEE SHEET NO.1.

2. ARC .sUPPAESSIONDETAILSNOT SHOWN

3. BUS CONNECTIONS FOR ROUTE SELECTION AND

.sTORAGE. SEE TABULATION SHEET 14.

NOTE I

-(,Z-U) BIR OVER
SW. I-II REVERS E
I-II R'EVERSE AND
12-'1 NOR"'AL

-(12"3182R OVER
$W. 1... 11 REVERSE.
I'll REVERSE AND
12-11 NORMAL

a

a ~~02""41A_T_R-'I~
~ It....:

(1-,,) 83R OVER
SWI"'."EVEASE AND
I-II NORMAL

_ CI-II)a2R OVER
SW I-II REVERSE
AND C-'I NORMAL

F

--(I-S)CZR OYER SW.I-II NORMAL

__ (l-u)aIR OVER sw 1-'6 REVE"SE
AND 8-11 NORMAL

__h-S)C3R OVER
sw ,"'.8 HOA..,.L

a 'H6A} 2R
~-- (I-S/CIR OYERsw....1 NO.....AL

ROUTE SELECTION AND STORAGE CIRCUITS

CLASSIFICATION YARD SYSTEM
AUTOMATIC SWITCHING CONTROL CIRCUITS, USING ELECTRO- PNEUMATIC SWITCH MACHINES

(I"IA) SCR

8

a (I-IIA)OCR ("'1'" ZCR

~

("'IA) 4CR

6

a:.._--,(c..",'8A) IOCR (1-16A)OCR

to....!

(IZ-13)8TR

8 (1'18A) IOCR (I',IA) 2CR

~

lI-IIA) ICR

CD NOTE 3

tI-l6A)ICR

TRANSFER AND STORAGE CONTROL CIRCUITS

SHUT 17



AAR
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rt2A

TRACK CIRCUIT
NOTE-6

TRACK CIRCUIT
NOTE-5

n CXIIO
l~~---B';::X:;':I':;:IO-

H6TR

12-161"R

~-.---::
IS-Ie

~14

NOTES:
1- TO A SWITOH AND AMEND TRAOK.

2-TO TWO END TRAOKS.

5·0ANOELS ALL INITIAL STORASE.

4·WHERE SWITOK SI8P1AL IS REQUIRED

ReFER TO IHEET 5.

I· TYPIOAL FOR SINSLE llWITOHrII.

6-TYPIOAL FOR LAP SWITOHES.

7-ARO SUPPRESSION DETAILS NOT
SHOWN.

N

CIRCUITS

NOTE-!

~
~

STORAGE CANCELLATION
PUSH BUTTON

SWITCH 14-16
NOTE-I

(l4-I6lATR
NV

STORAGE CONTROL

114-16) (14·16) (14-16) (14-161 (14-16) U!i-16) (15-I6lATR

~~~

6·18 12-16

NOTE-2
SWITCH 15-16

N

(14-16)

~

FL-.

TRANSFER AND

CLASSIFICATION YARD SYSTEM
AUTOMATIC SWITCHING CONTROL CIRCUITS,USING ELECTRO-PNEUMATIC SWITCH MACHINES

'F
1·16

L

ax

~~__C_T_:__--I I--__....N:::.,.4.- 8:::r 0.'tBELL

I

OBSTRUCTED SWITCH ALARM CIRCUIT

SHEET IB



SWITCH CONTROL CIRCUITS

SWITCH 1-16
NOTE-I

SWITCH INDICATION CIRCUITS
AND

TRACK OCCUPANCY INDICATION CIRCUITS
SWITCH 1-16

1-16 NOn-I

H6NWK

12-16NWK

1-16RWK

12-16RWK

NOTES:
I' LAP SWITO" 1·16.6-NI TYPloAL FOil LEFT

HAND -RIGHT HAIID LAP SWITOH.
2-TYPIOAL FOR SINGLE SWITOHES.
3-WHEII DUAL OONTROL SWITOH MOVElENTS ARIt

DESIRED. USE DOTTED OIROUITS AND OIlIT
HEAVY LINES. TYPIOAL FOR ALL SWITOHES.

4-00NTAoT 1 SHOWN NORMAL o(lllTAoT OLOIED,
WITH I POSITION OAII ADJUSTED TO OPEN
IIEYERSE OONTAOT Wlt'H SWITOH POINT 1/4·
FROII REWftSlE AND OLOSIE NOllMAL OONTAOT
WITH SWITCH POINT I/I"'ROM REVERSE.

1!-l)OHTAOT I SHOWN NORMAL OONTAOT OLOSED.
WITH I POSITION OAM ADJUSTED TO OPEN
HOllIIAL OONTACT WITH SWITOH POlonr-::--:::---:=--f
114"FIIOM NORlIll'L AND OLOSE
REVEIISE OONTAOT WITH IWITOH
POINTI,,',aOIl NOIIMAL.

6- I POIIT10N OAII I ADJUlTED TO
MAKE AND BREAK AT IIID l'I'''OI(E.

NX

SWITCH 6-16

SINGLE SWITCH 12-16
NOTE-2

6-16

6-16TK

B

8

B

'~

N

NOTE-6
L....---'1I!.JH6

NOTE-6
I..---!..!Ie·u.

TO puAf,. - __~~~~__"_

OONT'WhH~fXfR J:!N()T~ 3

H6RW ~--_1-L..--,
p-9-..L:R:;:.L..~--~~_~__J

, .
~._.-._..,---_ .....----_._---

I

NOTE-5:
~:16 .:

t-t..-ti~+~~""'~~_AL _ _ . ........ _. 1"----

CLASSIFICATION YARD SYSTEM
AUTOMATIC SWITCHING CONTROL CIRCUITS, USING ELECTRO-PNEUMATIC SWITCH MACHINES

SWITCH 6-16

SINGLE SWI TCH 12-16
NOTE.-2

6-16

12·16

B

B
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ADDENDUM TO AM SIG. SEC. 8073A

CIRCUITS FOR CeNTROL AND INDICATION OF A REMarE BLOCK SIGNAL, USING CODED CARRIER FREQUENCY.
INDICATIONS ARE TRANSHITTED BY INVERSE (REVERSE) CODED CARRIER FREQUENCY.

The purpose of this plan is to control a block signal from a remote point over two line wires, which are used for other
purposes.

This plan employs a carrier frequency coded at 120 or 180 rate to clear signal to approach or clear position, respec
tivelyo With the control lever normal (signal at Stop) the carrier is coded at 75 rate. A second carrier frequency is
employed for indications. This is keyed at the code rate being transmitted for controls, if the position of the signal
agrees with the code rate being received.

All cod~"'lg is origir..ated at the control office and empl~ys the use of a biased code detecting relay (lRHLGPPR) to
receive the indication. This requires that the lRHDGPR code following relay, being controlled from officereceiverJ
operate in unison with the code being transmitted to the field to provide the proper polarity for the lRF~GPPR relay
to pick up.

Should the office carrier receiver be driven by the office transmitter, due to crossfire, the lRHDGPR relay would be
de-energized when code transmitter contact is closed to transmit the carrier frequency to the field, that is, the
transmitter and lRHDGPR relay 'WOuld be operating 180 degrees out of phase. The resultant polarity to the lRHDGPPR relay
~....ould be reversed and the relay vdll remain de-energized. The circuit arrangment provides that any pO~1er or equipment
failure in the control portion IiIill result in a stop signal being displayed. Any such failure in either the control or
indication portions will result in the absence of an indication light at the control point. Therefore, the appearance
of an indication light guarantees that the control and indication circuits are intact and that the signal is displaying
the aspect called for by the lever.

Relay lRHDGPFR is slow release and must be down to permit lever repeater relays to follolv. This time delay allows each
code detecting relay (lRPR, IHPR, lDPR) to drop betlveen code ,changes, thereby eliminating any tendency of a code detect
ing relay to pick up on a code rate higher than its own.

The control circuits of the code rate detector relay provide a circuit check to insure that a stop aspect ~~ll result
in the event that a control relay ~d not drop out when the code rate is changed to call for a change in signal aspects.
This also provides a means of opening the keyed circuit to the indication carrier transmitter.

Track circuit IT provides stick signal operation. Relay LKR provides a means of opening the keying circuit to the
indication transmitter in the event the proper signal lamp circuit or filament is openo
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HDGPPR

NOTE-I

Eax

NOTE-l

a x

3- RADIO INTf:RFERf:NCE. ARC SUP
PRESSION AND LINE TRANSPOSITION
NoT SHOWN.

NN OR NNX

BBOR B
BB

NOTE:

1- CARRIER FREQuENCIES TO BE
SPECIFIED.

Z-SIGNAL LEVER SHOWN NORMAL AT
CENTER FOR STOP. LEFT FOR PER
MISSIVE BLOCK AND RIGHT FOR
CLEAR BLOCK.

ENX

FILTER

LKR

CIRCUITS FOR CONTROL AND INDICATION OF A REMOTE AAR
BLOCK SIGNAL. USING CODED CARRIER FREQUENCY

INDICATIONS TRANSMITTED BY INVERSE (REVERSE) CODED CARRIER FREQUENCY SIG. SEC.
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ADlJEN])'mI TO AAR SIG. SEC. 807l.iA

TPJU'FIC CONTROL CIRCUITS USING NORMA.L STEADY ENERGY CODED TRACK.

General.
The circuits shown on Sheets 1 to 12" inclusive" provide a means of traffic control which uses reversible ceded
track circuits normally energized With steady energy for signal control in the single track area. Track circuits
in the siding area are normally coded with polarized reverse code f or signal control.

The traffic control system is based on a siding layout ~1ith po'toTer-operated switches at both ends" electric switch
locks on hand-throw switches with a lever on the control machine for the control of leaving moves, searchlight
sigr..a.ls, and following moves o

Sheet 1 (End-of-Siding Location) 0

ThiS sheet ShOl-1S the code transmitting relays" decoding circuits" signal control circuits" and route check relay
circuits.

Relay 42IATR is the reverse code receiving relay used for the control of signal 42IA and is a code follovTing
three-position relay, having two sets of contacts operated by independ~nt ar:rr.atures so arranged that positive code
Will operate the normal arrr.ature to close its front contacts" and negative code ~r.i..ll operate the reverse armature
to close its front contacts. Positive and negative code is detected by 42IATNFPR and 42IATRFPR respectively.
Receipt of negative reVerse code operates the reverse anr.ature of 42IATR, which picks up relay 42IATRFPR. vlith
front contact of the 42IATRFPR closed and back contact of 42IATR closed, the 42IAHR relay is picked up and signal
42IA may be operated to display a YellovT aspect. Through proper decoding circuits when the normal armature of
42lATR is operated by positive code, the 42IATNFPR is picked up and pole-changing contacts of this relay allows
signal 42IA to be operated to display a green aspect. Nonreceipt of either positive or negative reverse code
causes signal 42IA to remain at stop.

Relay 42RTR is also a three-position code following relay. Receipt of either positive or negative 180 code" by
proper decoding circuits, will allow signal 42R to display a Green aspect" while receipt of positive 180 code will
allow signal 42R to display a Green aspect and also ldll indicate that the block between sidings is unoccupied.
Receipt of steady positive energy will also provide a block unoccupied indication, from either one end of the block
or the other" depending on direction of last movement of train in the block.

\Vh.en an electric switch lock exists in the single track area with control of the unlock for leaving move, and
automatic unlock for the entering move, then if the control circuits for the lock are as shown on Sheet 6, the
alternate connection which inserts a contact of the 42RFHPR in the 42RCR control must be made. This alternate
connection provides a timed period of steady energy to be applied to the track circuit for operation of unlocking
circuits at the lock location. (See Sheet 6.)

(Sheet 1 of 4)



(Sheet 2 of 4)

80253.23ADDENDUI'1 TO AM SIU. SEC. 8074A - Contirmed

the unlocking lever to the unlocked position on the control rnachine positions traffic relays at bo:th
g ends for movement tovrard the sidings and conditions the coding relays (42RCR and A2LCR) to transmit
to the lock. First, consider the operation wherein permission is received to rmnove the padlock at

to positioning of the control lever on the machine. In this case, ~Ihen the padlock is removed and

termediate Signals Opposite).
is sWlar to Sheet 3 except that signal 12 is the distant signal to 2R o

actric Smteh Lock Location Between Passing Sidings).
OrTS the operation of an electric switch lock in the single track area. The circuits as ShOlffi are so

t the removal of the padlock or opening of the door vIill not result in putting an established signal to
ain approaching. Th.i.s feature is obtained OtJ maldng an initial check that steady energy is present
circuits before permitting the ~dtch repeater relay to became de-energized.

(Intermediate Signals Opposite).
eet ShOlfS a double intermediate location on lihich signal 31 is the distant signal to 42L. The code feed on
polarized for the block indication as previously explained.

ing relay circuits (3lGR and32CR) are arranged to t:cansmit either non-cooed or coded energy of the proper
cy when the block is cleared. Coding frequency is determined by the aspect of the signal.

rcuits are arranged to provide approach lighting under trIo conditions: first, when steady energy is removed
track circuits and code substituted, the condition obtained when the block is cleared for movement at

. e the proper signal or signals are lighted; and secondly, when a train has occupied the block or there is
owing train, at lihich time both signals are lighted.

1" directional stick relay is picked up whenever coded energy for movement in that direction is present on
circuits. The stick circuit is obtained by a back contact of the proper TFP relay, 't'lhich releases the

ay 11lhen steady energy is next received.

Staggered Intermediate Signal Location).
t shoris the circu.its required for two single intermediate signals, and the operation is similar to that
above.

(En1-of-Siding Location).
isbLee't shows the circuit connections to the CTC code apparatus, Slntch control and indication circuits and

indication circuits. All of these circuits are conventional traffic control typeo



ADDENDUM TO AAR SIG. SEC. 8074A - ContiIliled.... . .... ,.. _. 80253024
Sheet 6 - Continued e

steadJT energy is received at the lock location, the TEa is energized.; and after a time interval the TEPSR relay
is picked up, imich releases the NWPSR. 'When the 1rwPSR is released, the B2IIJR relay removes st~ady energy from
track circuit B2LT, which causes relay A2IJJR to transnrlt coded energy to the lock location. If' the lock control
lever on the machine is n01-r operated to the unlock position, the 42RFSR relay will be operated to the normal
position and relay 42RCR will also transmit coded energy to the lock location. 'When coded energy is received from
both directions at the lock location, relay \'lLSR is energized and the timing cycle (TER and TEPSR) is again
operated, after which the svlitch unlock is obtained.

NOrl consider the case :in which the lock control lever is operated to the unlock position prior to removal of the
padlock at the lock location. If' this condition exists, then the B2LCR at the lock location transmits coded energy
as a back contact coding section to the B2LT track circuit. Receipt of this coded energy by the A2LTR. is decoded
vlhich picks up the 2T1IR. A back contact of the 2I.HR releases the 2IFHPR, 'Vlhich positions the A2LvrtR to apply
steady energy toward the lock location. This steady energy condition exists until the time relay 2IFHTER closes its
time contact which picks up the 2IFHffi and removes steady energy from the track circuit. If during this steady
energy period t.1-}e padlock is removed at the lock location, then the operation of the circuits is as pZ'eviously
described. If' the padlock is not removed during this steady energy period, then receipt of steady energy by 42RTR
rull remove the coded energy from the track and conditions the 42RTR to receive the coded energy from the A2LCR
vmich occurs when the 2IFHPR is picked up. The receipt of coded energy by the 42RTR is decoded and picks up the
42RHR, 'Which in turn releases the 42RFHPR (previously referred to on Sheet 1). Steady energy is then applied from
that location in a similar maIll1er to that described for the 2LFHPR. This reversalof' ends of' coding and steady
energy continues until the padlock at the lock location is removed.

Sheet 7 (Cut-Sections and Coded Line Cireu.its).
'l'his sheet ShOt-IS the various tyPes of cut-sections which are required when the block length exceeds the operable
length of the track circuits.

This sheet also shows a method of prOViding a coded line -by-pass for those areas where conventional track circuits
are used to provide highway crossing control.

Sheet 8 (End-of-Siding Location).
This sheet sh01"TS the opposite end of the siding from Sheet 1 and is similar to it in all respects with the exception
of the track circuit for the siding area. At this end of the track circuit, normal code is received and reverse
code transmitted. Opposing signal control is obtained since the reverse code is removed when signal 2R is to be
cleared.; and, as stated on Sheet 1; nonreceipt of' reverse code will cause signal 42IA to remain at stop. It should
be noted that signal 2R cannot be cleared or its approach locking relay de-energized unless A~'l'IR is receiving either
]20 or 180 code o The clearing of' signal 42IA at the opposite end changes the frequency of the normal code transmitted

(Sheet :3 of 4)



ADDEN.OO!4 TO' AAR SIG. SEC. 807~ - Continued

8,..·Continued.
~....... ~qi:rrom .• ·120 to 75. The 75 code acts as a carrier channel for -t..he proper polarity reverse code to retain the
rrEa.,"t 8$pect at signal 42IA. Should signal 42LB be cleared, 120 code is applied to a.lloW' signal 2R to clear for
rve)))9t1i't to the other em Of the siding.

9 (End-of-Siding location).
sheet is the same as Sheet 2.

10 (Electric Switch Lock Location l'Iithin Passing Siding Limits).
sheet shows the control of an el!=ctric srdtch lock in the siding area where normally coded track circuits are
for signal controlo The switch repeater relay is prevented from becoming de-energized by the removal of the
ck if either 120 or 180 normal code and reverse code are not both present on the' track circuit, which prevents

g an established signal to stop with train approaching. Operation of' the switch lock lever on the control
ne, used for leaving moves, positions the WLSR so as to transmit 75 code instead of the reverse code in order

. t the unlock of the smtch, since the reverse code is removed when the N"'\I[PSR relay is released • The circuit
ide this 75 code is shown as an alternate circuit in Note 5 on Sheet 8. '

and 12 (Control Machine Circuits).
s show machine circuits which provide means for establishing, maintaining, and changing the direction of

;>etw-eEm sidings as required bycireuits shown on Sheets 1 thraugh 10. Also shown on these sheets .are machine
rEl'cu:i.reid in the operation of the electricfr.dtch locks in both the siding area and the single track area.

(Sheet 4 of' 4)



42R
BKR

42RT
FPR

42RT

N

42R
TPR

NOTE:

I-THE USE OF THIS CIRCUIT REQUIRES THAT MEANS BE
PROVIOl5:0 FOR e:STABLISHING.MAINTAINING AND CHANGING
THE DIRECTION OF TRAFFIC BETWEEN STATIONS.

Z·RAOIO INTERFERENCE AND ARC SUPPRl5:SSION DETAILS
NOT SHOWN.

3-CIRCUITS PROVIDE FOR SIGNAL ASPECTS, CODE RULES
281,285,287 I Z90 AND 292.

4- WHERE ELI;.CTRIC SWITCH LOCK 15 USED, Ri::MOVE
CONNl5:CTION x·y AND ADD CIRCUITS SHOWN 11'4 DOTTED BOX.

II I

r--~; ~- - -;;jOTE: .--:--t.~~i--1
I FHPR 4ZR I L.W-J I

1'4 FHTER I t.-.J!.I
I I
I I
I I
I I
I I
~---~-----------~~
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+

42LBG

42LAG

Ri !~['.-~-----;-----------<n=:-----N~I_~-~-:--~-~

N I 41 C~~~~+----..J
I

B
41 TPR I
I~I
I I I
I 42.R I I

ASR I I

42R
TR

F -

B

A B
421. ...... '-01 .
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120CT

~

75CT

~

1'4

j

180CT

~

42R
AHDGPR

4.~!:.~T. ~ __

~

41T

41

....,
RWCR

4141

42ft
DU

....ZL

~

42R

....2R
t--'I-_-.-'HSPR N
~

R

SL~42R

B A

51. -;:- 4ZRC

42
DT

~ -..l

42RCG¢...------i

+

'- ,;-..1 ....ZLAT
, NFPR

R~-Ll~42LAt r HR
I ,
I ,

I
I
I
I
1
I

4ZLAT

4ZLBT

+

42LA
TR

~\"",,""":+"-filtf=t-----....

4.2.LeT 42LB

~~~'''.£~~-B--'
42.LA ._-.,
CR

~.._N~-;I"""' ~.J

42RAG

TRAFFIC CONTROL CIRCUITS AAR
USING NORMAL STEADY ENERGY CODED TRACK (END OF SIDING LOCATION) SIG. SEC.

t---------------------------------------------------.--S-EP-T.-19---1S38074A
SHEET I



FUNCTION CONTROL CIRCUIT
TERMINALS ON

41 FIELD CODE UNIT

~~J:".,.......----:--------~:

~~f--~""-------""--------:
~ 41

T""""~~__~~~~~~~....:T-iKSPR 6

.t~~ ~

SWITCH CONTROL RELAY CIRCUIT
IOLECTRIC MOVEMENT

41 41
LR WSR

{---'~~I:'SWITCH CONTROL CIRCUIT I
AS REQUIRED I B ,:----!'L

W ,I
~N'"'-_....;.>I ...._~B~

41
WSR

ST

·l-~~~~~~~~~~~~-O

INDICATION CIRCUITS

}
SWITCH INDICATION CIRCUIT

AS REQUIRED.

41
TKSPR

r-~--"~~~~~---'lN 1'1

41
BBB NWCR

~~BBB~:
41

BBB TKSRi-~~~~~~~~~~~~---<O-U--...4

41 NJ~R
.....:B=----1~.:o.P.l-----lEI_--li..

I
I

41 41 I

:!_R~~ '_G'_P_R~ ~
I
I
I

ST

r! Les
L----~O

....-~~------------<O

THESE CIRCUITS WILL VARY WITH THE
TYPE OF" CODE SYSTEM EMPLOYED.

NOTE:

42L
~~~~...:RC;GPR O

~

'42L6T

BBB b::=..-----<O

42R
r-..-~....~~~--.,;R:.;GPR;- O

~

...!B;!.!B;!.!N:l..-_~O

TRAFFIC CONTROL
USING NORMAL STEADY ENERGY CODED TRACK

CIRCUITS
(END OF SIDING LOCATION)

SEPT. 1953

AAR
SIG.SEC.
8074A

SHEETZ



.-__~.,..:I;60,CT·r---......J

~E~

32T

~----------_--I

HOTE: :
I.~ THE USE OF THIS CIRCUIT REQUIRES

THAT MEAHS BE PROVIDED FOR
ESTA6l-1 SHING, MAINTAINING AND CHANGING
THE DIRECTION OF TRAFFIC BETWEEN STATIONS.

t.-RADIO INTERFERENCE AND ARC
SUPPRESSION DETAIL.S NOT SHOWN.

S.-CIRCUITS PROVIDE FOR SIGNAL. ASPECTS,
CODE RUL.ES 281 285 AND 2.51.

32
CR

180CT

~

75CT

~

"I

/
ASL~

32

31

~A5L.+
31T

31-32.
DU

+ CF

I
..!L--f I I

tt"'L";":__.....---=- .....--_:n....;:....f~_-_i_--_,3~~2....____Ji!_
l ~

180CT__..L._---" :1 I 31~ 32 31T

.------~--...~~ ~ + ....!-_B ~-+i_'---------.....:[L d:~~~~~~~~~-¢__I.---32-G-J-, 31G
I I
I I
I I
I I
I I
I .~ I
I

1 31T
r---~-~--:-------;-I---' FPR

~
. ,--~--~

B N N 32.T 32. l~ :N R~ 1 B

I I ,............--.....---.....--~.....---, FPR N TPR r-e ~

1 3132. .. r:!:l ~ 31 I I

1 N : TB:I-R_~~.J:!... ~~ TPCR I:
!!-.../\o--~~ '--'i-----=-j--~--~~~~..;;.Jf ~

I
31

~I ------------------,
I

TRAFFIC CONTROL CIRCUITS
USING NORMAL STEADY ENERGY CODED TRACK (INTERMEDIATE SIGNALS OPPOSITE)

SEPT. 1'53

AAR
SIG. SEC.
8074A
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II

CR
+

I
I

liT
FFjR

21 ,.
~ASL+

I
I
I

~---;.----'~
l , I I NOTE:

I I l' I-THE US1=: OF THIS CIRCUIT

I I
REQUIRES THAT MEANS
BE PROVIDED FOR

I I ESTABLISHING ,MAINTAINING
I ~__-'-- --' AND CHANGING THE DIRECTION

N .....--~-----f-......-----!I............+-............----!.............---.... OF TRAFFIC BETWEEN..!!..J • '"l STATIONS.

I c~~ 2-RADIO INT.ERFERENCE
I N r-............-......:.--...:!+!:..Je AND ARC SUPPREsSION
,--" I DETAILS NOT SHOWN.
I L. .:.--..., B I 3- CIRcUITs PROVIDE FOR

I ,"""" SIGNAL ASPECTS, CODE
RULES 281 I 285 AND 291.
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r---........... I - I,

I 180CT
,~
I

22 22 I I
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TRAFFIC CONTROL CIRCUITS AAR
USING NORMAL STEADY ENERGY CODED TRACK (STAGGERED INTERMEDIATE SIGNAL LOCATION) SIG".SEC.t-----------------------------..:.-------------..:...------------,......OC-T-.19-S--1
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/I ,-I
~A5L.

N

/
+

/IT AI2T
+

/I
CR

ASL........--...-

." 12

AIZ
CR

ISOCT

~--~

,5CT

~

NOTE:
1- THE USE OF" THIS CIRCUIT REQUIRES THAT MEANS

BE f'ROVIDED FOR ESTABLISHING, MAIN/AINING AND
CHANGING THE DIRECTiON OF TRAFFIC BETWEEN STATIONS.

2· RADIO INTERFERENCE AND ARC SUf'PRE5SI0N DETAILS
NOT SHOWN.

3-CIR<:UITS PROVIDE FOR SIGNAL ASPECTS,cODE
RUL.ES 281-285 AND 231.

12
SR

et1I ----------------.

I
1

/lG...- -C?..J. IZG

11·12
II-AIZT II HR
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TRAFFIC CONTROL CIRCUITS AAR
USING NORMAL STEADY ENERGY CODED TRACK (INTERMEDIATE SIGNALS OPPOSITE) SIG.SEC.
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II.~
AI2T

+
R
+r-

/
BIZT B

PREFERABLY NOT 10 J
EXCEED 300 FT. ~

+
B2LT

2LC~

WLSR

NOTE:
1.- THE USE OF THIS CIRCUIT REQUIRES THAT

MEANS Elf PROVIDED fUR ESTABUSHING.
MAINTAINING AND CHANGING THE DIRECTION
Of TRAFfiC BETWEEN STATIONS.

2.- RADIO INTERfERENCE AND ARC SUPPRESSION
DETAILS NOT SHOWN.

N

N

AIZT
FPR
N

IWiT
+t..~~~~~~~~~~ ...+ ...... ...J

B2LT
FPR

BI2
TR

~
I

N

WL

~~
I
I

I

I WLSR
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I
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FPR
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TRAFFIC CONTROL CIRCUITS AAR
USING NORMAL STEADY ENERGY CODED TRACK SIG. SEC
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CONNECT WITH L.IKE POL.ARITIES
+ +

BZ!-T A2LT

BZL
A2L TR,.---,...-.,..,
TR I --+fr I

BZL A2.L RI .:
........ +.;;..-

TR .:l.o:t= S!'

FRONT CONTACT CODING CUT SECTION - TRACK CIRCUITS POL.ARIZED IN ONE DIRECTION
--------- ---- ---- --- ---- --- ------ --- --- --------- ----- ---- ----- ----- ---------- --- ------- -----

CONNECT WITH STAGGERED POLARITIES
+

B2.LT A2LT
+ -

B2.L A2L B2LT
CR CR NFPR

1 BZL AZL -1 ~.:

+~-
TR
'Ica" -'........ = BZLT

RFPR

A2.LT
l!S2.L FPR
TR

r-""B--'", I
B2LT1 ~~L B2LTI A2LT

B2!-
B2LT T",I ~ ,

r~F1": ~
CR

B F"PR .!
L~

BPR

- I =s I ~A2LT A2.Lm" B
AZL

N T"'_

~RF"PR NFPR
A2LT A2L ~l

I 1 FPR eR
BZLT

~INFPR

~
~~ t B~RRFPR

N N

BACK CONTACT CODING CUT SECTION-TRACK CIRCUITS POL.ARIZED IN ONE DIRECTION
r--------- --- ------------------- ---------------- -------- ---- ---- --- --- ---- ---------- ---- -----

+ ~ / ...
B2LT B CT PI: R / BT B R AT B A2LT

... / ~
...

B2.L
A2L TPR _r--

~PR
r---1N

B2L.
B2L

A2L. III ~.

~TR C B A A2L.TPI: r--" TR TR TR TR~ ~ i'-

T
+........- A2.L.

~I l't"l~ TPR , I
-a:.r

r; I ,
1:JfJ I I I I, I , I N B2L

N ~ ..r-- TPR
-:.Tc'I1!'t.+...........

CODED L.INE CIRCUIT BY-PASSING NON-CODED TRACK CIRCUIT NOTE:
RADiO INTERFERENCE AND
ARC SUPPRESSION DETAIL.S

AARTRAFFIC CONTROL CIRCUITS NOT SHOWN.

USING NORMAL. STEADY ENERGY CODED TRACK SIG.SEC.
(CUT SECTIONS AND CODED LINE CIRCUITS)

8074AOCT. "54

SHEET 7
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1

N

21,.
DT

2RBT

AeRT

+

'- ,18()CT ,J;
;!-:

aL
HR A21,.

L==:LP",---N ~
2R
DT

21,.
RGPR

al,.C ..:lL...SI,.

~A lEI
el,.~SI,.

aLA
HOCPR

NOTE:
I- THE USE OF THIS CIRCUIT REQUIRES THAT MEANS BE PROVIDED FOR ESTABLISHING,

MAINTAINING AND CHANGING THE: DIREcTION OF TRAFFIC BETWEEN STATIC)NS.

e-RADIO INTERFERENCE AND ARC SUPPRESSION OETAII,.S NOT SHOWN_

3-CIRCUITS PROVIDE FOR SIGNAl,. ASPECTS,COPE RULES 281,2BS,287,e90AND 292.

4-WHERE EI,.ECTRIC SWITCH LOCK IS USED BETWEEN PASSING SIPINGS, REMOVE:
CONNECTION x·y AND ADD CIRCUITS SHOWN IN DOTTED BOX_

S-WHERE l'I,.ECTRIC SWITCH LOCK IS IJSEO WITHIN PASSING SIDING I,.IMITS.
REPI,.ACE A2RCR CIRCUIT WITH CIRCUIT SHOWN IN DOTTI';D BOX.

6-CONTACTS MUST BE WIRI';O AS SHOWN_

~~~-~J 2Rtr:==:ti......,1 • _;-I4-"_~~_H~
21,. 1 1

~r---6-J~
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x y
I I H5~~ 180CT B

1 I ~","~----IkS
l -,75CT B

l--r~~~~--=-- -1------' l.E~ N

i N ~ ~ Ff-fE-..R"9-.....__-. ~

I :I ""'+- ----J

I .1L.J
I NOTE:4 B
L ~ ~ _

B

aL
N HSPRo-_-l--t

~

+

USING

2R
HSPR N

~

A21,.T

~p
---------,

A2R

r--~L'~!"'""~~-~-.....,T~~
- N

N

I
RWCR

~

1

2Rr=

aRBG

2RAG

A2LT
BPR

~r~---ThiL-
A2R ~

e

B

I
I

I I
TPR , 1

~ :
AeL i N

~--~---A-F-~I,."'RT-:-----~~~~e-....l~

TRAFFIC CONTROL CIRCUITS AAR
NORMAL STEADY ENERGY CODED TRACK (END OF SIDING LOCATION) SIG. SEC_
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N

/

I--T-". ...•

N

C2RT

x

+

Ci!.R
TR

t-----jc
NOTE: 2;r..,,"__~ -i

t~•. caR
I CR r-+---t
I -
I I
I

B

Bi!.R
TR

lEI:
I
I
I
I

B Bi!.RT R

NWPSR

- CPREFERABLY NOT TO EXC.EED~ 
300 FEET

caRT

~Z:: ~N
+--------.'F~

I I :

I I
I I caR

~~;:- l l citL
N r:t~! ~-l

I
I

+
A2RT

.. rw'I ~I
~

I
WL I

~W'LS~---_-.TEPSR B I
4- ......:: ~I

I I
...---+--_-11'4

I

I
I
I
I
I
I
I
I I
I I
I I I
I Ai!.RT I I WLSR

B ...-B_+ ~_'~:--------lO~~
~ ~

N

B

Ai!.RT
RFPR

~-------...;--~

f' It2Ft
B A

A2.LT

NOTE:

1- RADIO INTERFEReNCe AND ARC
SUPPRESSION DETAILs NOT SHOWN.

2- CONTACTS MUST BE WIRED AS SHOWN.

USING

TRAFFIC CONTROL CIRCUITS AAR
NORMAL STEADY ENERGY CODED TRACK (ELECTRIC SWITCH LOCK LOCATION WITHIN PASSING SIDING LIMITS) SIG.SEC.

I--------------------------------------~----------------------------------------'..-----------...-O-CT.-. -19--154 8074A
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42RBK

2-42BEK

2LBK lTK

~2R
a A

2LC~

;......-----.......j47I-R....----~~~~

~

2

~---~-------,

TO CONTROL CODE
STATION SELECTION
CIRCUITS. TO COMPEL
CODE TO ENTRANCE
END FIRST.

B

LHK-BUS

p------------<cf

NOTES:

1. THESE CIRCUITS PROVIDE MEANS OF
ESTABLISHING, MAINTAINING AND
CHANGING THE DIRECTION OF TRAFFIC
BETWEEN STATIONS.

2. THESE CIRCUITS WILL VARY WITH THE
TYPE OF CODE SySTEM EMPLOYED.

N

6WLPR 6WL B
I-.._........~r-~--~~

L.- 8WL B

~

~ r--t""'1 J..,r-J-
__---~~~-2--...:4~..B-KSR__--~ L:J1

2-42FR 6WLPR MPR B

~~__~---:I:--"-------i~l-~.~_~....__....-----_+_I
I
I

}-~_~....,. I .-__~~-,

• ® B 4~me,....+- .. ~~======~::_~-'::...TB-. _.__B__~_L__.::;B~

)-__~41-42SR

~

~---..;6~~R_.......:..~i7 t:{'" B "7"'"
;-_---.:2i:L•.8~~.

RHK-BUS

'0---------:.:;

TRAFFIC CONTROL CIRCUITS
USING NORMAL STEADY ENERGY CODED TRACK (CONTROL MACHINE CIRCUITS)

AAR
SIG.SEC.
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aWL

B

6WLPR
'--~~_~--1Nvh-,....,....!N:!....

BK-BI)S

1-2D~.....~~ cf
B

2-42FSR

2lBKR
H~----~--------------lN

BK-BUS

'o~----:.;

SW. lOCK-BUS

2-42FR B

I
B I
~

I
I 2 cl'l- SIGcBUS

2lGSR I (,'""\
'------+--~--""if ;.:-~~.....,~"...~--j~)..---

I R-SIG:-BUS
B I 2RGR/
~.----......:: a

F-BUS

r----1~--------~-----\o~~----__----_I,:-2S~;,..__--- cI
F-BUS

'01-----------.
l-SIG:-BUS I

~~
I
I
I
I

R-SIGcBUSI
,- ~ ID----®---T,....rer---.:.:;

TRAFFIC CONTROL CIRCUITS
USING NORMAL STEADY ENERGY COOED TRACK (CONTROL MACHINE CIRCUITS)

AAR
SIG. SEC.

I---~-------------~~----------~-~-----~------~---------~-------------------""""S-E-P"[-.19-5--:1 6 8074A
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ADDENDUM TO AAR SIG. SEC. 8072A

1'lAYSIDE TRAn~ STOP CIRCUITS--USING INTERHITl'ENT mnUOTm SYSTEM.

An intermittent inductive train stop system employs inductors placed in advance of all signals so placed that they
vdll cause tbe engine equipment to respond.

Sheets 1 and 2 sbow typical cirCUits for the inductors used with this system. These circuits show the inductor
cirC"J.its closed for a proceed indication on the signal" whereas a restrictive signal will cause the inductor cirmit to
be open and an engineman }:assing a restrictive signal must acknowledge this restrictive signal by forestalling
or receive an automatic brake application. .
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ADDENDill'1 TO AAR SIG. SEC.. Bo76B 8025.3.27

EIECTRIC S1iI'rCH lOCK CIRCUITS FOR CROSSOVER.....TJJv!E AND APPROACH roCKING WITH AUTOHATIC COi~TROL AND P..ELEASING
TRACK SECTIONS....TP.ACKS SIGNAIED IN BOTH DIRECTIONS.

This plan provides automatic circuits in lieu or lever controlled circuits for releasing electric svlitch locks at
an outlying crossover between main tracks signaled for traffic in both directions.

Pedestal type electric suiteh locks are contemplated with door-operated contacts or equivalent, for initiating
cireu.its~ &ntch circuit controllers check position of the l3ldtch points. '-'J

Time and approach locking are provided and in addition short releasing sections are used in the track immediately
in approach of the electric svutch locks.

A train on either main track desiring to use the crossover will occupy the releasing section of the track and by
opening the door of either electric switch lock will obtain immediate unlock of the electric switch locks, provided
no train occupies or is approaching on, the other main track.

1'Then the train is on the eastt-JCJ-rd main track occupying releasing section A24T$ track relay A24TR v."ill release
closing a contact in circuit of electric sl'r.i.tch locks WIA and 'W"LB.. Opening the door of either electric switch lock
operates the door contacts. releasing relay 1l'hlJ'R and closing a contact in circuit of timing relay TER, a front
contact of which is in circuit of the electric switch locks 0 Relay NWPR when released closes a contact in circuit
of timir,g relay TER and also transfers line controls of adjacent signals on both main tracks to the HPR relays
causing the adjacent signals to displ2.y' a Stop indication.

Assuming that no train occupies or is approaching on" the westward main track, relays llHPR and 22HPR will pick up
completing circuit for unlock or electric svdtch locks WIA and WLB. The unlock circuit is completed through door
contact closed, relays AllTR picked up, A24TR released, l~R and 22HPR, picked up.

A train on thevlestward main track desiring to use the crossover will occupy releasing section AllT to release track
relay AIITR~ The procedure and circuit operation for unlock of the electric svTitch locks is similar to procedure
and circuit operation to unlock for .a train on the eastward main track desiring to use the crossover. In this
case, asSlllllingno train occupies or is approaching on the eastv;ra.rd main track, relays l.3HPR and 24HPR will pick up
completing circuit for unlock of the electric sl'utch locks through door contact closed, relays l.3HPR..24HPR-A24m
picked up and relay AllTR released.

(Sheet 1 of 2)



ADDENDUM TO 'AAR SIG. SEC. 8076B ... Continlled. .

In the event a train attempts to use the crossover with the opposite main track occupied,t line controls of adjacent
signals on the opposite main track will be opened and the HPR relays checking line controls of the signals, cannot
pick up preventing immediate unlock of the electric switch locks. An unlock will be obtained, however, at
expiration of the time intervalo

The ti.ming relay TEa operates at any time the door of either electric switch lock is open and a train occupies either
main track. When.a train occupies either main track" one or more of the. Hm relays cannot piCk up and circuit of
timing relay TEa will be completed through a door contact closed" relay NWPR released" and one or more of the HPR
relays released. At eXpiration of the time interval, contact of the timing relay TEa closes applying energy to
un,lock the electric SrJitch l~ks through door contact closed and contact TER picked up.

In the tj-pical circuits shown" controls of the HPIt relays are assumed to provide adequate stopping distances. When
applying the typical circuits to working draWings, consideration must be given to provide controls for adequate
stopping distanCeS. The time interval must be adjusted to suit the stopping distances provided.

Provision is made in the circuits for selecting controls of directional stick relays located at adjacent signals as
explained in Note 30

(Sheet 2 of 2)



~24

611T

24T

PRl::FeRA6LY NOT
EXCEEDING 300' -~~...,~

1-1'1----- --.--.,"",

B B AZ4T

Rl::LEASING SECTION~ A

N

/
6

PREF"ERA6LY NOT
EXCEEDING 300' 7

1'----.. -~-~.I Rl::LEASING

B R AliT "'-----B.6

S.ECTION

liT

B24T

II~
R

~14

WESTWARD TRACK
LINE CIRCUITS.

II
HPR

N

2 - THE HPR CONTROLS MUST PROVIDE
AOI!QUA~e STOPPING DISTANCES. WHER!;:
CIRCUITS AS SHOWN 00 NOT PROVIDE,
APPROPRIATE CONTROL.S MUST BE
SUBSTITUTED.

:3 • DIRECTIONAL STICK RELAYS FOR ADJACENT
AUTOMATIC SIGNALS .TO BE SELECTED AS
SHOWN WHEN REQUIRED BY OPERATING
CONDITIONS.

NOTE:

1- CIRCUITS SHOWN HERE-ON CONTEMPLATE
UsE OF PEDESTAL. TYPE EL.ECTRIC
SWITCH L.OCKS.

All
TR IIHD NWPR

l...j..J 4-fO
I I
I NIIHD I

22 II

~ ...•~

13 24 II 22
HPR HPR __----'IlPR HPR B1----_.... ~ ~

WL6

WLA

DOOR CONTACTS
OR EQUIVALl::NT ------... 6

\
.!L-J~

A :
.!:!-....J~t. !-I--+---It-.-------.,...;.----+.,.,

I I B TER
:: --, I

i -!L-J i ~T>---.:..----------'---~

.!L--J j t.~ +-~ ! '"1
: NWPR

I N
I
I
I
I

WLA WLA
B N

B

N

A24
NWPR 24HD

TR

l-.+-J d-;-tO
I I
I

N24HD I
I I

EASTWARD TRACK
LINE CIRCUITS

131lD

NI31lD

24 13
HPR HPR

N N

ELECTRIC SWITCH LOCK CIRCUITS FOR CROSSOVER
TIME AND APPROACH LOCKING WITH AUTOMATIC CONTROL AND RELEASING TRACK SECTIONS

TRACKS SIGNALED IN BOTH DIRECTIONS



ADDENDt:JIIf TO AAR SIG. SEC ••8077A

CJRCUITS FOR SPRDlG SNITCH" TRACK SIGI~LED IN BOTH DIRECTIONS WITH SIDmG SIGNAL N~.ALLY CLEAR.

These circuits prov-i.de for a spring switch installation at the end of a siding in single-track territory. The
entering and leaving signals are staggered to provide fouling protection" and a drTarf signal governs movements
from the siding to the main track. All signals are norroa.~· clear. Approach and time locking are provided.

These circuits presuppose that adequate stopping distance is provided betrl'een signals 31 and 1.. A directiop..a.l
stick circuit is provided to allow d'tvarf signal 3 to display an indication permitting train to leave the siding
after an eastt.;ard train has passed. The operation of the clearing push button or key-operated circuit controller
restores signlIl 1 to Stop, thus permitting signal 3 to clear after a predeternd.ned tin-Ie interval" if a iiestvrard
tr-ain is occupying approach circuit to signal 1. A cancellation push button or key-operated circuit controller
permits signal 1 to be cleared if it is held at Stop by the directional stick relay. No time locking is
provided when cancellation button is used to signal 3 at Stop to permit main line signal 1 to reclear.

If a facing point lock is used in connection with this installation" consideration should be given to permit
signals 1 and 2 to clear in event of an overlock on the facing point lock.
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ADDENDt1}1 TO AAR SIG. SEC. 807&

cmcuns FOR COUrJlillOUS TYPE SPEED CONTROL--TRACK SIDNAW n~ ONE DIRECTION.

Arrangements of circuits provide for:

80253.30

1. Two-indication, one-speed control....low speed lilllit, superimposed on d.c. neutral track circuits.
2. Two-indication, one-speed control--low speed limit, superimposed on d.c. coded track circuits.
3. T}1.ree-indication, 'tvlo-speed control low and medium speed limit" superimposed on d.c. coded track circuits.
4. Four-indication, "tvro-speed cont.rol lowand medium speed limit" superimposed on d.c. coded track circuits.

All arrangements may be used with or without high speed J..imit. This high speed limit is not affected by roadway
circuits or apparatus and is confined to the locomotive equipment and, where provided, causes an automatic brake
application whenever the predeterrnined maximum speed limit is exceeded.

i'lhen conditions are such as to cause a more restrictive cab signal to be displayed, a warning whistle will sound
Hhen locomotive speed is above the 1.:imit imposed by the cab signal indication and is a warning to reduce speedo
A manual brake suppresion must be initiated.. The delay time between the sounding of the whistle and the application
of the brakes nn.tst not exceed 8 seconds and is usually about 6 seconds. The change to a more restrictive cab signal
indication must also be ackno'Vlledged by the operation of an acknowledging Switch although some variation in this
practice is used Qy some roads.

When speed of train is above the limit. imposed by the cab signal indication" a failure of the engineman to suppress
and (where required) to acknoWledge the c:hange in indication, 'Will result in an automatic brake application causing
the train to come to a stop.

After making proper suppression of the brakes and acY..nowledgment (where required), when speed ha.s been reduced below
the limit imposed by the cab signal indication and the timing valve pressure has been restored to normal as indicated
by the pressure gage, the brakes may be released and train operated at or belo;; speed imposed by the cab signal
indication. If' brakes are released before speed has been reduced to that permitted by the cab signal indication,
another brake application will result.

Sheet 1 0

Circuits shown on this sheet cover two..indication cab signals with one-speed cont.rol..-low speed limit. With this
s~rstem, w1">..en train movement is governed Qy clear roadtvay signals the cab signal will indicate G (Green) or H (High),
permitting move:rrent to be made at ma:x:imum authorized speed.

(Sheet 1 of 3)



ADDENDUM TO AAR SIG. SEC. 8078A -Continued. . .... . . .. 80253.31

Sheet 1 - Continued.
In c~its shO'h'n at top of sheet" the engine equipment is responsive to a.c. energy and its presence :in the rails
results in a G or H cab signal being displayed. In territory where there is a possibility of foreign a.c. energy
being present in the rails" it is desirable to use coded e~ergy to protect against false en~rgizat+on from foreign
currents. Where coded energy is used ~~th the two-indicatl.on cab signal system the 10comotJ.ve equJ.pm~nt is tuned
to be responsive only to 180 codeda.c. energy. Some roads provide frequenci.es other than 60 cycles J.n order to
obtain:iJnmunity from interference from cOl1wercial frequencies.

lthen train passes a roadtvay signal displaying clear indication, the G or H cab signal is displayed permitting
movement to be made at max:i.mum authoriz ed speed. As the train passes a roadl'1S.y signal displaying approach indi
cation, the cab signal will change to R (Red) or L (Low). If train is moving at speed in excess of that :bnposed
b;y- the cab signa.l" a manual suppression of the brakes must be made ahd the change in cab signal acknowledged,
(vhere required,) or an automatic application of the bra.kes 'Will result.

In circuits shOi'in at bottom of sheet" a train passing a roadway signal displaying clear indication will receive a
G or H cab signal permitting train moverr.ent to be made at maximum authorized speedo In passing a roadway signal
displaj'-:Lng approach indication, cab signal will change to R or L due to the absence of 180 coded a.c. energy. If
train is mo\"ing at speed above the low speed limit, a manual suppression of the brakes must be made and the change
in cab signal acknowledged (vmere required) to prevent an automatic application of the brakes. The R or L cab
signal will be continued when train passes cut-section approaching stop roadway signaJ..

Sheet 2.
vlith the circuits shown at top of sheet, 180 coded a.c. energy causes a G or H cab signal to be displayed, 75 ceded
a.c. energy causes the Y (Yellow) or 11(Medium) cab signal to be displayed and imposes the medium speed limit. The
absence of code results in the R or L cab signal being displayed imposing the low speed limit.

Train passing a roadway signal displaying claar indication receives a G or H cab signal permitting movement to be
made at maximum. authorized speed. As train passes roadway signal displaying approach indication, the cab signal
changes to Y or 11. If speed of train is above the medium speed limit" a manual suppression of the brakes must be
made anC change in cab signal acknovrledged (where required) to prevent an automatic brake application. On passing

-., cut-section approaching roadl-iay signal at stop, the cab signal changes to R or L. If speed of train is above the
low speed limit, a manu.al suppression ot the brakes must be made and change in cab signal acknOWledged (Where
required) to prevent an automatic brake application. .

vlith the circuits shOim at bottom of the sheet" 180 coded a.c. energy causes a G or H cab signal to be displayed,
120 coded a.c. energy causes a Y/y (Yellow over Yellow) or M cab signal to be displayed and imposes the medium
speed limit" 75 coded a.c. energy causes a Y or L cab signal to be displayed and imposes the lOVl speed limit and
the a1:sence of cooe results in the R or L cab signal" imposing the low speed .1imit.

(Sheet 2 of 3)



ADDENDUH TO A..&.'=t SIG .S:r.;C ,,8078A Continued
Pi 4.4 4._ J.4 1'.~.•. iiSi,<"'" J'

Sheet 2 .. Continued.
-~

Train passing a roacn.my signal displaying clear indication receives.a G orR cab signal permitting lllovement to be
l"'.a.de at maximum authorized speed. As train passes roadway signal displaying advance-approach indication, the cab
sigr.al changes to y/y or M. If speed of train is above the medium speed limit" a manual suppression of the brakes
FLUst be made and char:ge in cab signal ackno'tol1edged (Where required) to prevent an automatic brake applicationo-

On passing a roadrlay signal displaying approach indication the cab signal changes to Y or L" If speed of train is
above the lo~y speed limit, a manual suppression of the brakes must be nade and change in cab signal acknoi-l1edged
(vlhere required) or automatic brake application will result. This system provides a distinct indication when'
entering an occupied block" the absence of code causing the cab signal to change to R or t, imposing the low speed
lL~t" .

vmere desirable" in order to conserve a"c .. pow'er, approach control may be provided and so arranged that a ..c .. energy
1'n.1l not be applied to a track circuit until train enters the track circuit inVolved"

l{nere a.c .. energy is supplied by tuned reed alternators, they may be approach controlled and circuits So arranged
that energy will not be supplied to the alter-nators until train enters the tra.ck circuit involved.

(Sheet 3 of 3)
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ADDENDUM TO' AAR SIG. SEC. 8079A

CIRCtJITS FOR APPROACH SIGNAL USING TYrO-WIRE L:OO: CIRCUIT CODED FOR FOURTH ASPECT.

80253.:33

This circuit illustrates the coding or a standard tWo-wire polarized line circuit to provide a fourth, or approach
medium; aspect at the approach signal" the coding being provided by a flasher relay contact in the line control
circuit.

This circuit contemplates the use of biased neutral relays at the approach signal location, the decoding being
accomplished by the use of front and back contact repeaters snubbed by condensers to hold them up over the coding
interval. .

1,'hen the circuit is de-energized by the opening or anyone of the track relay contacts, the biased neutral relays
8Ha and 8A.DR are both down and signal 8 is Red-over-Red.

When all the track relays are picked up and signal ltR is Red-over-Red, steady reyerse battery energy is fed to the
line cire-l1it ovar- the back contacts of relay !JRPCR. This is steady energy because relay liFIR is de-energized.
This steady energy or reverse polarity picks up relay 8RR and relay BArR remains down and signal 8 is Yellou'-over
Red.

When all the track relays are picked up and signal .!JR is Red-over-Green" relay liFm is energized and is opening
and closing its contact continuously. Relay !JRPCR is dovrn., thus coded reverse battery energy is fed to the line
circuit and relay 8HR is picking up and dropping in step with the coded energy and signal 8 is Yellow'-over-Green.

'i'lhen all the track relays are up and signal ltR is Yellow-over...Red or Green-over-Red, relay !JRPCR is picked up and
steady normal polarity battery energy is fed to the line circuit and relay BADR is picked up and 8m is down and
signal 8 is Green-over-Red o

The resistors shovlll in this circuit are used to prevent a ~hort circuit on the battery in event of failure or the
condenser as well as to limit the current fl0\'1 through back contacts of relays 8TR and 8ARR during condenser
discharge 0

The bleeder circuit through back contacts of relays 8TR and BARR prOVide for discharging the condensers and prevent
the possible picking up or relay f?A.HR through front contact of relay 8TR under condenser charged conditions. The
same applies to relay 8BDR through a front contact of relay BAm.

There are three relays at signal 8 (8A.HR" 8BDR and 8BDPR) which are required because the line circuit is coded.

Relay BARR is picked up when relay 8m is picked up steadily, also When relay 8m is folloWing code.

Relay 8BDR is picked up only when relay 8RR is folloidng code.

(Sheet 1 or 2)



ADDENDUM TO AAR SID. t3EC. B079A. .. Continued 80253.34

Relay BBDPR is used to require that after the line circuit is opened it must be reclosed within the release time
of relay BBDR before the approach medium aspect can be displayed o .

The front contact of BTR in the control of relay BABR is used so that signal B will change to .Red...over-Red promptly
. 'tihen a train moves past this signal onto track circuit 8T when signal 8 is showing Yellow...over-Red or Yellou-over

Green.

It is recognized that, if at the time the approach signal is displaying a Yellow' indication, a loose connec
tion or anything that v1111 cause the line control circuit to be opened and closed 'tti.thin the ti!ning range of the
decoding relays will cause the Yellow-aver~reenfourth aspect to be displayed.

Biased neutral relays 8RR and BADR as vIell as flasher relay !JFIR are standard relays and not designed for continuou.s
coding" For this reason it is recommended that this circuit be used only in such a manner that the rela.ys will not
be coding as a normal condition.
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ADDENDUM TO AAR SIG. SEC. BoBOB

CIRCUITS FOR AUTONATIC SIGNAL PROTECTION OF MOVABLE BRIDGE (BRIDGE NOT EQUIPPED T,olITH NECHANICAL LOCKING DEVICE)-
TRACK SIGNALED FOR I'1OVEMID-.1T IN BOTH DIRECTIONS.

These sheets show the circuits for a movable bridge in automatic signal or traffic control territory,' which have the
feature that the siding to siding signal control is independent o! bridge movement. This feature is obtained by con
trolling the autoITl.atic a9proach signal circuits over front contacts of relay 3TPSR, which relay will remain energized
over its front contact lihenever BNPSR relay is released. Thus, when the bridge tender positions R.R.-River lever
for river traffic, and the lock lever to the unlock position, to uithdrm-r the rail contactors, releasing 3T track
circuit, means are provided for n:aintaining circuit continuity for the automatic signals beyond the limits of the
bridge. '

The track circuit, vlhich is located between the home signals and over the fixed span and the movable part of the
bridge, is coupled through bridge circuit controllers which are pOl\rer-driven to withdraw the plunger from'the female
end of the circuit controller fastened to the movable part of the bridge, thus providing a means for uncoupling the
track circuit before bridge is lined for river traffic.

Route check circuits 2RR and 4RR are used so that a back contact'of these relays can be inserted in the 2ASR-4AsR
circuit to release the ASR relay vlhen a route relay has been selected. This then allows a back contact of the ASR
relay to be inserted in the signal network to assure that the locking is in effect before the signal can be cleared.
The approach stick relays 2ASR-4AsR are so circuited that if a train occupying the approach, which will establish a
route and thereby release the ASR relay, backs off the approach, the signal 'trill go to stop and a predetermined time
l'rill have to expire before the bridge mechanism will be released. The ASR t S are provided with a two track section
pick-up for normal movements.

Circuit NRC is provided to assure that a specified tolerance is met in the vertical alignment of rails on both the
fixed and movable spans.

Circuit NBC is provided to assure that a specified tolerance is met in the horizontal alignment of rails on both the
fixed and movable spans. Among other contacts, a front contact of relays NRCR and NBCR is included in the BNPS cir
cuit to assure that the alignment, both vertical and horizontal, is normai before BNPSR can pick up.

Optional circUits RRC-RBC are provid~dif deemed necessary, to electrically check the mechanical features of the cir
cuit controller. This circuit is so arranged that the NRCR once released cannot be picked up until MeR relay has
picked up. Relay RRCR will release 'tihen relay NRCR has picked up. This assures that the contacts have moved from
normal to reverse and back to nOrITl.al.

Circuit BN is provided to assure that the bridge mechanism has been restored to normal and the pOl-rer control relay
as well as the bridge lock relay is released. A tront contact of this relay is included, among others, in the WdS
circuit to prevent the plunger movement of the ITl.ale portion of the bridge circmit controllers from being driven
back to their normal position, after a reverse movement has been made, until p0l-7er PAS been removed from the bridge
power control relayo
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The bridge tender is provided with two levers IIlOunted on a small panel. Appropriate indication lamps are also pro..
vided on the panel. One lever is used to establish rail or river traffic. The other is used to control the inech
anisms which drive the bridge circuit contrcllers.

The proceet.:lI'e for operating the bridge is as follows:

1. Position R.Re-River lever to river position.

2. Position lock and unlock lever to up~ock position.
(a) If signal l'JaS clear, a predetermined time will have to expire before ASR relay picks up completing the

circuit to pick-up relay RWSR.
(b) R\-JSR picked up completes circuit to drive bridge circuit controllers to reverse position which l'rlthdraws

the plungers.
(c) R~J.P.R picked up indicates on the control panel that the plungers have been withdrawn and completes a cir-

cuit to pick up relay BLR. .
(d) RWCR picked up removes energy from the circuit controlling the switch machines which drive the bridge

circuit controllers.
(e) Bm picked 'l1'!J will energize an a.c.relay (FeR) which prepares circuits for controlling the bridge.

Push buttons conveniently located on each end of bridge are provided for actuation by trainmen, to obtain reverse
movements over the bridge. Conte.cts on these buttons are included in the directional stick release circuit. It,fuen
push button is depressed, it will release the directional stick relay permitting a reverse move by si~nal indication.

An optional emergency release button may be provided at a strategic point to restore system to norrnal in the event
that power or a circuit is momentarily interrupted.
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ADD~NDUM TO AAR SIG. SEC. 808U

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

TDR The TRANSFER DELAY RELAY is a code responsive relay which provides a delay betl'leen the time a pulse is re..
moved from the rails and the time the track relay is connected to the rails to receive a pulse. This delay
allows the induced rail potential, created by removal of energy from the rails, to dissipate through the
track ballast and bleeder resistor so that the track relay will not be improperly energized.
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TR The TRACK RELAY is a code responsive relay. It is equipped with two separate armatures, both actuated
from the sania magnetic structure. Each armature actuates its 0'W!l set of contacts and is magnetically as
well as spring biased to the de-energized position. The N armature picks up when positive energy is con
nected to the (+) terminal and minus is connec'!'ed to the (-) tennlnal of the coil, while the Rarmature
responds when minus energy is connected to the (+) terndnal and positive is connected to the (-) terminal
of the coil.

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

Pulse timing--direct driver.

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

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

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

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

Pulse timing--straight follower.

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

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

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

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

at intermediate si nal.

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

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

n circuits on the main line vlithin the siding area.

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

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

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

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

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

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

PR (R) back contact completes the circuit to the slow pick-up 42LTDR which when it picks up connects
to the rails, conditioning this end of the track circuit for receiving a pulse from the opposite
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As the (-) pulse-is received at the opposite end (Sheet 7), 2RTR (R) am.ature will respond, due to the 2RTDR front con
tacts being closed, to close the (R) front contacts ~nergizing the decoding condenser 2RHCDU,B energy to the (+) ter
minal, N energy to the (-) terminal.

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

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

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

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

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

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

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

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

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

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

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

(Sheet 7 of 9)



68150.20
ADDENLUM TO AAR SIG. SEC. 808ll .. Continued

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

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

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

The L.2RPLR, pulse length relay, is arranged to always be a follower on dependent coding. The opening of 42RNTPR or
42RTR (R) back contacts releases the L.2RPLR to condition the circuit to initiate a return pulse as soon as the (=) pulse
being received is completed. B energy being applied to the L.2RCPR and L.2RPLR through L.2RTR (R) back contact, L.2RNTPR
back contact, 42RFSR back contact, L.2RASR and L.1TR front contacts, 42RPLR back contact, 42LAHDGPR back contact to the
42RCPR (R) coil, closing the (R) front contacts to apply a (-) pulse to the 42RT track circuit. Also, the 42RCPR (R)
front contact closed completes the circuit to pick up the L.2RPLR and de-energize the L.2RCFR which terminates the pulse.
Transmission from L.2L and R location to 2L and R signal location is accomplished in the same manner as previously
described.
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Transnti.ssion circuit originating at 1n1iermediate signal location.

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

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

Relayed cut-section.

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

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

Electric s~dtch lock.

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

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

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

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

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

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

Introduction.

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

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

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

(Signal 4R clear and switch 3 normal)

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

Step 15 long reverses hRHSR (Sheet 2) at the field location by putting battery on terminal 15 and negative on terminal
21 of the field line coding unit. Positive energy will also be applied to post 9 of the codingunit to retain 3NRWSR
normal. The indication code to the office will have steps 9, 12, 13 and 15 (office) long since 4RHSR reverse puts battery
on terminals 5 and·7 of the field line coding unit; the switch being normal has 3~;CR (Sheet 2) up Putting battery'on post
1 and 4LHR do~m puts battery on post 4 (Sheet 2). This retains 3Nl-lKR and 4LBKR, and picks up 4LGKR and 4RGKR (Sheet 7),
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ADDENDUM TO' AAR SIG. SEC. 808U .. Continued

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

in battery over terminal 15D. ,JIIlj

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

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

Train accepts signal and enters block.

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

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

ADDENDUM TO AAR BIG. SEC. BoBU -. Continued

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

Train clears block.

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

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

Train entering siding over po~ switch reverse.

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

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

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

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

.iSlIl.:I.lil:::n and signal stop indication lights. When the switch machine locks up reverse, 3RWCR picks up (Sheet 2), and

(Sheet. 3 of 7)
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4RA,SR and .3LR drop. lsRBHR picks up, 4RRGPR drops and signai 4R displays restricting. With .3ffiICR up, and 4RRGPR down,
an indication code will be transmitted to pick up .3RWKR and release 4WKR leaving hRGKR up; the reverse switch indi
cation and signal clear right indication lights will be lighted.

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

.'!!ain leaving siding over spring switch.

(Signal 6R clear)

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

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

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

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

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

(Sheet 4 of 7)
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Train movement between sidings requiring traffic reversal.

(Signal BLA (same as 4LA) clear)

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

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

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

Electric switch lock operation.

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

When a. movement is to be made to the main line, the control machine operator positions the switch lock control lever,
4-8WL, to the left or right depending on the direction that the train will take after leaVing the lock location~ In
this case, assume the train movement will be to the left after lea.ving the lock location and that traffic was last
established to the right. Pushing 4-8wLpush-tum lever picks up 3-4sTR and7-8STR (Sheet 6) to send control codes to
each end of the block~ 4-&f~ to the left picks up 4-8WLPR over a circuit that checks that no opposing signal is being
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cleared or is in time, and that the block is unoccupied. The control codes to each end of the block will have long
traffic steps, step 14 station 3-4 (Sheet 6) and step 12sta:tion 7-8 (Sheet 7). This leaves the right-hand end. of the
block as a feed point with 8LFSR reverse and converts the left-hand end of the block from a receiving to a feed point
by reversing 4RFSR. v..1hen the door of the switch lock is apened, NWLPR drops and connects EBPR and }lBPR to the line
circuit. v..1hen energy is received from both directions, the relays (EBPR and 1~PR) pick up and energ1~e the lock mag
net. The switch may then be unlocked and operated.

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

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

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

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

(Signal 4R clear)

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

(Signal 6R clear)

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

General.

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

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

For example, when transmitting a control code to clear a signal, a GSR relay in the machine (Sheet 6) is picked up and
held up by its stick circuit over the indication delivery relay D. A SUbsequent indication code, which will contain
either "signal stored" or "signal clear" information, will maintain the GSR relay energized when the D relay picks up
because energy is supplied to the coding unit terminal connected to the front contact of the D relay. In the event
the signal has not yet cleared or for some reason cannot clear the "signal stored" indication would be received. The
indication for this condition is displayed by darkening all indication lights over the signal lever and this in con
junction with the lever itself being either in the left or right position is ~nterpreted by the operator that the sig
nal character has arrived at the field and that locking exists in the machine. It is also a reminder that in order to
remove this condition (in the event the signal does not or cannot clear) the operator must place the lever normal and
send a stop signal character.
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The train r.e"t entert'l track circuit AllT at 81"'081 11 location (Sheet 4) and sh:"'"'lts It.
reb)'! at both sisnalll and the Il'rinc s,dtch locations, the latt.er takine enuQ' of
~1.tch end of lIJidir.C. \:hen the "ar end of the t.rain clears 11T, llTR and llTI<&fl pic
up) interruptins theST circuit to send an indication code h....lr.g .t.ep le IJhort and r
The 11'CkSR circuit enforce. the ".ndine of an llTKR occupied indication to the contro
circuit may be occupied onl, tor a .hortperiod of time.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

drlng tnttlc ,,"enal.

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

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

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

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

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

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

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

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

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

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

(Si~l LR clear)

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

CSMet 6 ot 7)
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CIRCUrrS FOR INTER.-CONNECTION OF RAIU1AY-HIG:fMAY GRADE CROSSING AND HIGlfwAY TRAFFIC CONTROL SIGNALS.

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

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

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

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

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

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

(Sheet 1 of 2)
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circuit, it 'Will continue Red through controller contact 1, back contact of lXR and front contact of relay lX.?R.
When relay lXPR drops, the signal Will change to Green as described in paragraph 5.

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

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

(Sheet 2 of 2)
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NOTES:

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

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

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

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

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

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

TO CROSSING SIGNAL
CIRCUITS

__GREEN ARROWS

-GREEN

---YEu.oW

_REO

tRAFFIC LIGHTS
1,2,3,48.5

BXIIO

NXl10

NXIlO

RE

TRAFFIC
SIGNAL

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

1
2

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

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

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

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

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

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

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

NOTE: Only portion of
circuit shown
where changes made.

Control Circuits for Automatic Highway
Grade crossing Signals Illu13trating
Time Cut-Outs, Receding Cut-Out13 and
Meeting Trains circuits
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CIRcurrs FOR AUTQl.fATIC INTERI.IJCKlliG USING AUTOMATICALIX TIMED ROUTE SEIECTION vlITH RECIEARn~G CIRCUITS.

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

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

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

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

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

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

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

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

De~cription of ·c:.ireuit o;eeration~

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

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

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

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

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

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

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

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

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

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

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

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

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

(Sheet 2 of 3)
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Relay 2-4TPSR de-energi~ed closes cireu1t to relay hAPSR ana opens circuit controlling relays 2-4RR and also
3-5RR, also the holding circuit of relay 2-4RSRiscompleted. Relay 4AFSR picking up allows relay 4TSPR to
become energized as instep 6. .

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

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

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

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

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

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

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

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

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

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

Switch and signal selection circuits.

Provide automatic selection of proper route for any approach section occupiedo

Directional hold out circuits.

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

Manual release circuits.

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

Loss of shunt circuits.

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

Description of the circuit operation

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

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

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

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

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

(Sheet 1 of 2)



681,0.30

ADDENDUM TO AAR SIG. SEC. 8086A - Continued

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

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

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

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

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

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

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

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

BIDCK INDICATION USING OVERIAY LINE CIRCUITS.

80253.41

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

80253.43~

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

miitch ms.chineis operated by hand.

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

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

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

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

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

Sheet 1 illustrates shunt type overlay track ci1'~nl1IiTi

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

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

13288.2

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

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

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

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

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

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

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

(Sheet 1 of 2)



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

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

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

The use. of the island overlay track circuit
8053

13288.3

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

approach control with a third shunt type overlay cir-

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

should both approaches be occupied.

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

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

NOTE: only portion of circuit
shown where changes made.

2 Typical Circuits for Automatic
Highway Grade Crossing Warning

. Devices Using Frequency overlay
Track Circuits for Approach
Control and Island Circuit
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ADDENDUM TO MR SIGNAL 8090B

TYPICAL CIRCUITS FOR AUTOMATIC HIGHWAY CROSSING PROTECTION.

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

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

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

j
I

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

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

/
I

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

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

(Sheet 1 of 2)



ADDENDUM TO MR SIGNAL 8090B - Continued

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

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

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

GENERAL

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

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

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

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

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

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


