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PREFACE

INTRODUCTION

This Manual describes the Genrakode™ system concepts, modules, boards,
installation/adjustment, troubleshooting/diagnostics, and electrical characteristics.

The Genrakode system is a line of microprocessor-based equipment for the detection of trains,
vital communication through the rails, and cab signaling.

Section 1 —Introduction: Describes the Genrakode in brief and lists features of the system.

Section 2 - System Concepts and Microprocessor Safety Design: Describes Genrakode
concepts, gives code definitions, code signal timing diagrams, and describes microprocessor
Safety Assurance Logic concepts for vital system operation.

Section 3 - Control Point Module: Describes in detail the Control Point Module operation,
gives the terminal definitions, and information on how to configure and order a Control point
module.

Section 4 - Intermediate Module: Describes the Intermediate Modules operation in detail
(color light and search light), addresses stick logic, gives terminal definitions for module, covers
hardware configuration, ordering information and has a detailed configuration and ordering
example.

Section 5 - Repeater Module: Describes the Repeater Module in detail including synchronous
and asynchronous types. This section also gives Repeater terminal definitions and information on
how to configure and order a Repeater Module.

Section 6 - Switch Lock Module: Describes in detail the Switch Lock Module operation, gives
the terminal definitions, addresses the hardware configuration, software options and ordering
information.

Section 7 - Cab Signal Module: Describes the Cab Signal Module, gives module terminal
definitions, and the hardware composition.

Section 8 - Hardware Description: This section contains a description of the Genrakode
Module itself and detailed descriptions of all the circuit boards used in the system.

Section 9 — Installation: Describes the rules to follow when installing a Genrakode module,
initial settings, and final checks.
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Section 10 - Track Circuit Adjustment: Describes how to adjust track circuits for the
Genrakode system and series overlay equipment.

Section 11 — Maintenance: Ouitlines a preventive maintenance approach and maintenance test
procedure for the Genrakode system.

Section 12 - Troubleshooting and Diagnostics: Describes the troubleshooting procedure and
diagnostics available to a maintainer with alist of error codes. This section aso contains
drawings of all the modules showing LED locations and test points.

Appendix A — Specifications: Describes the electrical characteristics of al five Genrakode
modules, list specifications that are common to all modules, lists other various specifications.

Appendix B - Typical Application Circuits: Contains atrack layout example and details of
how the Genrakode system is wired up.

Appendix C - Genrakode Test Units: Describes the Genrakode Test Unit and the Track
Current Test Unit and operation instructions for each.

Appendix D - Track Maintenance Log

CONVENTIONSUSED IN THISMANUAL

Throughout this manual when referencing direction, track designations etc., the words "east" and
"west" are nontraditionally cast in all upper case letters, or capitals, for the purpose of special
emphasis.

In areas where options are presented or discussed, the standard configuration is indicated with an
asterisk.

Related Documentation

The following documents contain information that you may find helpful as you read this manual:

* P2160, Vol. 2 Genrakode Hardware Ingtallation ! Operation ! Maintenance Manual
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SECTION 1

INTRODUCTION

GENRAKODE™ SYSTEM

The Genrakode™ System is a complete line of microprocessor-based equipment for train
detection, vital communication through the rails or line wire, and cab signaling. A single
microprocessor vitally controls the operation of each signal control module. Vital outputs and the
logic power supply are completely isolated from the signal battery. Safety Assurance Logic™,
the GRS trademark for the design of fail-safe, single microprocessor-based products and systems,
insures the safety of the Genrakode System.

The Genrakode System consists of five modules which provide al functions for complete wayside
signaling and also cab signaling where required. These modules are designated as follows:
Control Point Module, Intermediate Module, Repeater Module, Switch Lock Module, and Cab
Signal Module.

Eight codes are provided and used for detecting trains, signal clearing, and block indication.
These codes can be sent on the tracks or line wires. The coding format consists of unipolar pulses
and utilizes pulse spacing and pulse width variation to signify different codes.

Direct filament and mechanism drive is provided for colorlight and searchlight signals at
intermediate locations. Filament checking and power-out detection are also provided.

Vital inputs are included to provide downgrade of signals as aresult of switch circuit controller,
dide fence, or high water detector activation.

Diagnostics are programmed into the CPU software, enabling troubleshooting of a module by
observing LED indicators on the CPU board. These indicators provide quick identification of the
board or function which is not operating properly.

AAR posts are readily accessible, making installation quick and easy.

The Control Point Module can handle one or two independent track circuits. Control Point
Modules either interface with the interlocking relay logic at the location or can be wired directly
to aVPI® Vital Processor Interlocking unit.

The Intermediate Module, a single unit, controls two track circuits and the signals for both
directions at alocation. No relays are required, and the stick logic for following movesis built in.

P2160A Val. 1 1-1 ALSTOM Signaling Inc.



The Repeater Module is used at cut sections to repeat code information in both directions.

The Switch Lock Module provides all the functions necessary at a switch lock location and
includes "Line Circuit" signal control, seriestrack circuit lock release, siding time release, switch
lock magnet control, and padlock contact detection.

The Cab Signal Module is used in conjunction with the track circuit modules to overlay 60 Hz,
100 Hz or 250 Hz cab signaling on the track circuit. The Cab Signal Module generates the 60
Hz, 100 Hz or 250 Hz carrier signal which is controlled directly at intermediate signals by the
Intermediate Module and is controlled at a control point by the Control Point Module and
interlocking relay logic or vital processor interlocking.

The Genrakode Test Unit can be used in conjunction with a module being put into service or
under test to duplicate the opposite end of atrack circuit. Thisis done so that functional testing
of the entire transmission and reception of codes can be checked prior to the module’s connection
to the rails, and without requiring a person at the opposite end of the track circuit.

INTER-OPERABILITY

Genrakode is compatible with other manufacturers coded track systems and base pulse widths as
long as the pulse width falls within the decoding tolerance limits. The Genrakode system does not
accept or decode long or alternating long code 5 format.

Figure 1-1. Genrakode™ System
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SECTION 2

SYSTEM CONCEPTSAND MICROPROCESSOR SAFETY DESIGN

SYSTEM CONCEPTS

Genrakode is a DC coded, hi-directional track circuit and vital communications system using the
rails for train detection, and block indication. The system eliminates the need for line wire circuits
in most cases which are both costly to install and costly to maintain by today’s railroads.

The bi-directional train detection and signal control circuits operate in a time sharing mode with
regard to usage of the rails within atrack circuit. The basic system period operateson a 2.8
second cycle, with operation in one direction for 1.4 seconds and operation in the opposite
direction for the remaining 1.4 seconds.

Refer to Figures 2-1, 2-2, and 2-3 for the discussion below.

The coding format is unipolar DC type pulses with pulse pairs used to signify vital signal clearing
codes. The time between leading edges of a pulse pair signifies the specific signal clearing code
being transmitted and received. Eight distinct codes are provided; five for vital signal clearing
codes, one for vital train detection, one for non-vital block indication, and one for non-vitally
initiating the tumble-down of signals in one direction.

The polarity of pulses transmitted on the rails from either end of atrack circuit is the same.
Because the system is a unipolar pulse polarity system, insulated joint protection is provided by
reversing the polarity of rail connectionsto track circuits adjacent to the insulated joints.

CODE DEFINITIONS

Code 1: When transmitted by itself and decoded at the receive end of atrack circuit, it indicates
that the track circuit is unoccupied. It isalso decoded in the same manner when pulse pairs are
transmitted. Two consecutive receptions are required to decode Code 1. Code 1 drops out when
more than one of every three consecutive transmit cycle signalsis not received and decoded.
Code 1 by itself isa 0.112 second pulse occurring once every 2.8 seconds.

Codes 8, 2, 3, 4, 7 arethe five signa clearing codes: typically 8 isthe most restrictive code and 7
Isthe least restrictive code. The most restrictive code has the longest time period between the
pulse pair, and the least restrictive code has the shortest time period between the pulse pair.
Timing is from leading edge of the first pulse to leading edge of the second pulse. Table 2-1
summarizes the clearing code characteristics.
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Table 2-1. Typical Clearing Code Characteristics.

PULSE PAIR

CODE TIMING APPLICATION

8 most 944 ms Varies: special control function, restrictive indication,
restrictive first approach signal

2 688 ms Approach aspect

3 496 ms Varies: approach medium, or advanced approach aspect

4 320 ms Varies: clear aspect, approach medium, approach limited

7 least 224 ms Varies: clear aspect, approach restrictive medium,
restrictive approach limited

Decoded signal clearing code dropout will occur when more than one out of every three
consecutive transmit cycle signalsis not received and decoded.

Code 5: This non-vital code provides the ability to indicate track block occupancy starting at any
track circuit boundary location desired within a control point to control point block. The
information is decoded at the control point location. Code 5 information can be transmitted to
either or both control point locations with a track block boundary defined in both directions.
Code 5 is added to Code 1 or to asignal clearing code by lengthening the first or second
transmitted pulse from 0.112 second to 0.224 second. It istherefore possible to send three codes
at one time aong the track: Code 1, Code 5, and a signal clearing code.

Another Code 5 format called “Alternating Code 5” is provided for interoperability with other
manufacturer’s equipment and specia applications. Alternating Code 5 is selected prior to the
development of an application. This format only lengthens pulses every other transmit cycle
(hence “alternating”). When this format is selected for a given module, the module will only
decode and transmit 0.224 second alternating Code 5 pulses.

Code 6: This non-vital code decreases the tumble-down time of signals in one traffic direction.
Traffic direction and the tumble-up of signalsisinitiated by sending a signal clearing code from a
control point module. Thiswould set the traffic direction towards the control point module. To
tumble down the signals in that direction, the signal clearing code transmission from the control
point module is stopped and Code 6 is transmitted from the control point module. The Code 6
transmission will cause the Code 1 pulse to lengthen to 0.6 seconds and stop transmission of the
signal clearing code. The Code 6 pulse is transmitted for one system cycle and is immediately
decoded at the opposite track circuit end. Decoding of Code 6 at this location immediately puts
the signal to stop and initiates a repeating of Code 6 to the next track circuit during the next
system cycle.
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Code 6 is considered non-vital because it does not have to be received to cause a signal tumble-
down. It only speeds up the tumble-down process. The fact that the signal clearing code
transmission at the control point is stopped initiates a fail-safe tumble-down of signals. In this
case, signal drop out timeis 4.2 to 5.6 seconds. No code or the transmission of code 1 from the
control point will cause tumble-down of signals. Typically, code 6 transmission in both directions
isinitiated if atrain enters atrack circuit fromasiding. Code 6 is automatically cascaded through
intermediate, cut section repeater, and switch lock locations.
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Figure 2-1. Genrakode Timing (without Code 5)
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Train detection is provided by the traditional wheel axle shunting method with shunting
sengitivities designed for 0.06 ohm shunting. Receiver sensitivity is set at 0.5 ampere which is
consistent with many prior relay coded track circuits. Since the track circuit isaDC pulse format,
the "pick" point and "drop away" point of track circuit operation is essentialy the "pick" point
current level of the receiver, and hysteresis or receiver "drop away" plays no important part in
track circuit operation. Thisisaso consistent with relay coded track circuits.

Because the frequency content of the coding format is a very low frequency, and the track circuit
isnot aDC relay track circuit, very long track circuits can be used. This minimizes the number of
insulated joints and cut section repeater locations needed. Many factors influence the maximum
obtainable track circuit length. These include track circuit lead length and wire size, rail size,
welded or railhead bonding, and the minimum ballast resistance conditions. See the specifications
in Appendix A, " Maximum Track Circuit Length " for maximum track circuit lengths.

Track circuits have to share the rails with other types of equipment such as overlay circuits,
motion detectors and predictors and are also subjected to induced levels of 60 Hz interference and
lightning surges. These factors have been considered in the design of the Genrakode system to
minimize their influence and thereby produce areliable and compatible system. Track filters are
provided within the modules to accommodate the mgjority of situations encountered, as indicated
in Appendix A.

Genrakode modules operate from anominal 12 V DC signal battery source. The Genrakode
converts this 12-V power source to alower voltage that is completely isolated from the signal
battery, to operate the track circuit. This voltage can be selected from 1.5 Voltsto 4 Volts. This
feature allows operation of the track circuit without the necessity of a separate track circuit
battery.

Signal lighting and light out detection is provided internally to Genrakode modules at intermediate
locations. No relays are required at such alocation, and a regulated lamp voltage drive is
provided to maximize signal lamp life.

At control point locations, where the interlocking logic is performed by vital relays, Genrakode
modules are provided with decoded outputs for driving relays and code select circuits which
operate with relay contact closures, or a DC input voltage.

If the interlocking logic is performed by a VPI (Vital Processor Interlocking) system, relays are
not required for the interface between VPI and Genrakode. The interface of VPI to Genrakode
Is performed by a direct connection. Decoded outputs from the Genrakode are connected to vital
input circuits of VPl and doublebreak outputs of VPI are connected to vital DC code select inputs
of Genrakode.
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The Genrakode system also incorporates the facility for cab signaling, if desired. The traditional
100 Hz code rated, or two aspect ON-OFF control system is implemented by overlaying the cab
signal system on the Genrakode track circuit. To transmit the cab signal aspect onto the rails, the
Genrakode modules, by way of the track codes being decoded or selected, produce a code rate
signal which controls a separate module containing the 100 Hz generator and power amplifier.
Maximum track circuit length is necessarily shortened in a cab signal system due to increased
signal attenuation along the rails at the 100 Hz carrier frequency. Filtering is provided in the Cab
Signa Module to isolate signals to and from the Genrakode unit, the Cab Signal Module and
other track circuit equipment. Sixty and 250 hertz cab signal equipment can aso be provided if
required.

See Appendix B which contains typical application circuits and atypical control line diagram for
applying Genrakode to the rails.

MICROPROCESSOR SAFETY DESIGN

Genrakode operates in a fail-safe manner using a single microprocessor (microcontroller)
approach and incorporates GRS developed SAL™ (Safety Assurance Logic).

Safety Assurance Logic is the name of a concept used to assure the safety of avital product that
Isimplemented using a digital processor, or microprocessor. This concept has existed for more
than 15 years at GRS.

In essence, Safety Assurance Logic is the application of historically accepted safety techniques to
microprocessors. Diversity and cycle checking form the basis for safety, combined with the use of
"checkwords' as a method for indicating correct operation. Critical processes which must be
performed and checked or proven to have been performed are arranged so that their execution
creates checkwords. A complete set of current or updated checkwords is required each system
cycle to alow permissive outputs from the system. Faulty execution of safety critical tasks results
in an incorrect or incomplete checkword set which then inhibits permissive outputs in a fail-safe
manner.

The Genrakode main processor uses these checkwords to create a dynamic output at 10 kHz.
This 10 kHz signal is only present when the system is operating properly and all the checkwords
are current and correct.

A hardware circuit on the Vital Power Controller (VPC) Board vitally detects this 10 kHz signal
and produces a DC output voltage which is the power source for vital decoded output circuits.
The VPC isthe "watchdog" for system operation and provides the method for vitally removing
power from solid state output circuits in the event of system failure.

Failure modes and other factors are taken into account in the design of Genrakode (and in most
microprocessor systems); they can all be generally classified to fall within the following list:
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1. Faluresinthe vita input hardware circuits

2. CPU reading of the vital input circuits.

3. Requirement and determination that input datais current.

4.  Proper input data memory operation.

5. CPU determination and calculation of intermediate process results.
6. Requirement and determination that intermediate results are current.
7.  Proper intermediate results data memory operation.

8. CPU determination and calculation of output results as a function of input states and
intermediate results.

9.  Requirement and determination that output results are current.
10. Proper output results data memory operation.

11. Control and verification of output circuits.

12. Failureinvital output hardware circuits.

13. Failurein system timing.

Safety Assurance Logic has evolved and matured at GRS to the extent that there isalarge
number of acceptable techniques which can be employed by the designer to implement a software-
hardware design for the production of a system whose design has accounted for al of the faillures
listed above. It isbeyond the scope of this manual to describe the complete safety design involved
in Genrakode.

It should be noted that diversity includes time and space diversity as well as data format diversity.
For example, reading the same data input twice at different locations in the program (using
instructions that are not related through any common modes) and at different times provides some
degree of diversity even though the data may be represented in the same format. Protection is
provided against a transient condition or against a program memory change causing the wrong
input location to be read (only if the memory reads are done at two physically separate locations
and not as part of the same subroutine). Thiswill not protect against addressing errors causing
both memory read instructions to incorrectly read the wrong location.

Complimenting and adding to the microprocessor safety design in Genrakode is the rigorous
safety analysis performed on the hardware and software design of the system.
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SECTION 3

CONTROL POINT MODULE

MODULE DESCRIPTION

The Control Point Module is used at end-of-block signal locations to initiate code transmission to
other signal locations through the rails, to decode signals from the rails, to energize vital outputs
to reflect the decoded codes and to optionally generate cab signal rates.

The Control Point Module is available in three basic configurations. Two of the configurations
(EAST and WEST) interface with a single track circuit, decoding and transmitting signals from
one direction only. Both configurations operate similarly but differ in three areas: 1) terminals
used to connect the module to external circuits, 2) location of the PC boards in the module, 3) the
"free running” cycle time. All EAST direction transmissions occur every 2.8 seconds when no
codeisreceived. All WEST direction transmissions occur every 2.9 seconds when no code is
received. The differenceis required so that both ends of atrack circuit can synchronize when the
modules are powered up or when atrain vacates the track circuit.

The third configuration is a combination of both the EAST and the WEST configurations. This
module contains all the hardware necessary to interface with two track circuits. The operation of
EAST and the WEST functions of this configuration are totally independent. One CPU board
runs both the EAST and the WEST programs simultaneously.

Selecting a code to be transmitted can be accomplished in two ways, depending upon the type of
code select board installed. Using the relay code select board (59473-830 GR 1), a connection is
made between a common select terminal, called a REFERENCE terminal, to one, two or three
code select terminals through arelay contact or a network of relay contacts. This code select
board will be used in the majority of applications.

Using the DC code select input board (59473-895 GR 1), a DC voltage is applied between the
code select REFERENCE terminal and one, two, or three code select input terminals. This code
select board is used when another electronic device, such as GRS Vital Processor Interlocking
(VPI) system, will be selecting the codes to be transmitted.

Both code select boards contain the required circuitry to select the codes to be transmitted to the
EAST and the WEST directions. If a single direction module is used, the unused code select
terminals must not be connected to any external circuitry.

When any code is to be transmitted, CODE 1 must also be selected along with the desired code.

If CODE 1 is not selected or if more than one vital code is selected at the same time, such as
selecting CODE 2 and CODE 3, code transmission is inhibited.
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Codes received from the rails are decoded and a relay output(s) is energized to reflect the
received code(s). There are eight relay outputs (per direction) corresponding to the eight codes
that can be received. Software options allow the HR/CODE 6 output terminal to be energized
under a variety of conditions. When used as a HR output, the output will be energized when
either CODE 7, 4, 3 or 2 isreceived, or as another option, any other customer specified set of
codes. When the output is used as a CODE 6 output, it will be energized when CODE 6 is
received.

With the addition of an Auxiliary 1/0 Board a number of functions can be added to the Control
Point Module. An EAST and/or WEST auxiliary input is provided that allows the transmitted
code to be downgraded. Thisinput(s) is typically used for equipment such as switch controllers,
dlide fences, high water detectors, dragging equipment detectors, etc.; especially where the
signaling system must be informed of various external conditions. Thisinput can aso be used for
other functions where special signaling conditions arise.

Cab signal outputs are provided for the EAST and/or the WEST direction. These outputs,
located on the Auxiliary I/0O Board, interface with the Genrakode Cab Signal Module and provide
the coded cab signal rates.

AAR terminal layout and circuit board assignments are shown in the module’s layout and
associated parts listing in P2160 Volume 2.

INTERPRETING LEDS ON CPU BOARD

The following page provides a correlation between the board LEDs and the functions of each.
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CONTROL POINT MODULE
CPU BOARD LED DEFINITION

WEST Code Decoded —

olojoje[oe]e

O~NOAWNPFP

WEST Code Out

olojoje[oe]e

O~NOAWNPFP

WEST  Status : ALO
" " : BLO
INP
STK
TRK

oloje]e]e

[ele]

POR
O EAST Code 1 Decoded _
a " "2 "
a 3
a 4
a 5
a 7
@) 8
@) EAST Code 1  Out —
a "2 "
O 3
@ 4
a 5
a 7
@) 8 L |
@] EAST  Status : ALO
@) " " BLO
@) INP
a STK
@) TRK

Codes decoded from the WEST track when lit

Codes tranamitted to the WEST track when lit
Codes selected but not transmitted when flashing
When all lit, morethan 1 signal clearing code selected

N/A (off)

N/A (off)

WEST Aux input energize when lit (only with Aux 1/O board installed)
N/A (off)

WEST track occupied when lit

RST = CPU Reset (when on) or Diagnostic mode (when flashing)

N/A (off) (N/A (on) with Aux 1/0 board installed)

Codes decoded from the EAST track when lit

Codes trangmitted to the EAST track when lit
Codes selected but not transmitted when flashing
When all lit, morethan 1 signal clearing code selected

N/A (off)

N/A (off)

EAST Aux input energized when lit (only with Aux I/O board installed
N/A (off)

EAST track occupied when lit

Note:  When the CPU isreset, all LEDs will be on, then "count down™ until only the

RST LED islit.
N/A = Not Applicable
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TERMINAL DEFINITIONS

The Genrakode Control Point Module has 48 AAR terminals arranged in three rows of 16. See
Figure 3-1. Therowsarereferred to by TB1, TB2, or TB3 with row TB1 being the bottom most
row. A list of al the terminals by function and terminal location in parentheses follows.

B (TB1-1) B12 input connection for the positive battery terminal.
N (TB1-16) N12 input connection for the negative battery terminal.
WEST TK+ (TB1-2) Connection to the positive rail of the WEST track.
WEST TK- (TB1-3) Connection to the negative rail of the WEST track.

W RLY+ (TB1-4)
West Vital Power Controller (VPC) positive voltage terminal (isolated from the battery ) used
as the common connection for all WEST decoded output relays.

W CIRLY (TB3-1)

Current sink output (active low) to operate arelay when CODE 1 is decoded from the west.
The negative side of the relay coil is connected to this terminal. The positive side of the relay is
connected to W RLY + (TB1-4).

W C2RLY (TB3-2)

Current sink output (active low) to operate arelay when CODE 2 is decoded from the WEST.
The negative side of the relay coil is connected to this terminal. The positive side of the relay is
connected to W RLY + (TB1-4).

W C3RLY (TB3-3)

Current sink output (active low) to operate arelay when CODE 3 is decoded from the WEST.
The negative side of the relay coil is connected to this terminal. The positive side of the relay is
connected to W RLY + (TB1-4).

W C4RLY (TB3-4)

Current sink output (active low) to operate arelay when CODE 4 is decoded from the WEST.
The negative side of the relay coil is connected to this terminal. The positive side of therelay is
connected to W RLY + (TB1-4).

W C5RLY (TB2-1)

Current sink output (active low) to operate arelay when CODE 5 is decoded from the WEST.
The negative side of the relay coil is connected to this terminal. The positive side of therelay is
connected to W RLY + (TB1-4).
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W HR /W C6RLY (TB2-2)

Current sink output (active low) to operate arelay when an HR code is decoded from the
WEST. Asan option, this output can operate arelay when CODE 6 is decoded from the
WEST (instead of an HR code). Default codes for an HR output are CODE 7, 4, 3, 2 and 8.
Optionally, the HR output can be energized when any customer specified code is decoded. The
negative side of the relay coil is connected to this terminal. The positive side of the relay is
connected to W RLY + (TB1-4).

W C7RLY (TB2-3)

Current sink output (active low) to operate arelay when CODE 7 is decoded from the WEST.
The negative side of the relay coil is connected to this terminal. The positive side of the relay is
connected to W RLY + (TB1-4).

W C8RLY (TB2-4)

Current sink output (active low) to operate arelay when CODE 8 is decoded from the WEST.
The negative side of the relay coil is connected to this terminal. The positive side of the relay is
connected to W RLY + (TB1-4).

W REF (TB3-5)

Common terminal for all WEST code selections. When using the contact closure type Code
Select Board (59473-830 GR 1), connect thisterminal to one, two or three code select
terminals through arelay contact or a network of relay contacts to select the appropriate
code(s) to be transmitted to the WEST. When using the DC input code select board (59473-
890 GR 1) connect this terminal to the negative voltage terminal of the code select network.

W CNT1 (TB3-6)

Terminal for selecting CODE 1 to be transmitted to the WEST. When using the contact
closure Code Select Board (59473-830 GR 1), connect this terminal through a relay contact or
network of relay contactsto W REF (TB3-5) to select CODE 1. When using the DC input
Code Select Board, connect this terminal to the positive voltage terminal of the code select
network to select CODE 1.

W CNT2 (TB2-5)

Terminal for selecting CODE 2 to be transmitted to the WEST. When using the contact
closure Code Select Board (59473-830 GR 1), connect this terminal through a relay contact or
network of relay contactsto W REF (TB3-5) to select CODE 2. When using the DC input
Code Select Board, connect this terminal to the positive voltage terminal of the code select
network to select CODE 2.

W CNT3 (TB2-6)

Terminal for selecting CODE 3 to be transmitted to the WEST. When using the contact
closure Code Select Board (59473-830 GR 1), connect this terminal through a relay contact or
network of relay contactsto W REF (TB3-5) to select CODE 3. When using the DC input
Code Select Board, connect this terminal to the positive voltage terminal of the code select
network to select CODE 3.

P2160A, Vol. 1 35 ALSTOM Signaling Inc.



W CNT4 (TB2-7)

Terminal for selecting CODE 4 to be transmitted to the WEST. When using the contact
closure Code Select Board (59473-830 GR 1), connect this terminal through a relay contact or
network of relay contactsto W REF (TB3-5) to select CODE 4. When using the DC input
Code Select Board, connect this terminal to the positive voltage terminal of the code select
network to select CODE 4.

W CNT5 (TB1-5)

Terminal for selecting CODE 5 to be transmitted to the WEST. When using the contact
closure Code Select Board (59473-830 GR 1), connect this terminal through a relay contact or
network of relay contactsto W REF (TB3-5) to select CODE 5. When using the DC input
Code Select Board, connect this terminal to the positive voltage terminal of the code select
network to select CODE 5.

W CNT6 (TB1-6)

Terminal for selecting CODE 6 to be transmitted to the WEST. When using the contact
closure Code Select Board (59473-830 GR 1), connect this terminal through a relay contact or
network of relay contactsto W REF (TB3-5) to select CODE 6. When using the DC input
Code Select Board, connect this terminal to the positive voltage terminal of the code select
network to select CODE 6.

W CNT7 (TB1-7)

Terminal for selecting CODE 7 to be transmitted to the WEST. When using the contact
closure Code Select Board (59473-830 GR 1), connect this terminal through a relay contact or
network of relay contactsto W REF (TB3-5) to select CODE 7. When using the DC input
Code Select Board, connect this terminal to the positive voltage terminal of the code select
network to select CODE 7.

W CNT8 (TB1-8)

Terminal for selecting CODE 8 to be transmitted to the WEST. When using the contact
closure Code Select Board (59473-830 GR 1), connect this terminal through a relay contact or
network of relay contactsto W REF (TB3-5) to select CODE 8. When using the DC input
Code Select Board, connect this terminal to the positive voltage terminal of the code select
network to select CODE 8.

E TK+ (TB1-14)
Connection to the positive rail of the EAST track.

E TK- (TB1-15)
Connection to the negative rail of the EAST track.

E REF (TB3-11)

Common terminal for all EAST code selections. When using the contact closure type Code
Select Board (59473-830 GR 1), connect thisterminal to one, two or three code select
terminals through arelay contact or a network of relay contacts to select the appropriate
code(s) to be transmitted to the EAST. When using the DC input Code Select Board (59473-
890-01) connect this terminal to the negative voltage terminal of the code select network.
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E CNT1(TB3-12)

Terminal for selecting CODE 1 to be transmitted to the EAST. When using the contact closure
Code Select Board (59473-830 GR 1), connect this terminal through arelay contact or

network of relay contactsto E REF (TB3-11) to select CODE 1. When using the DC input
Code Select Board, connect this terminal to the positive voltage terminal of the code select
network to select CODE 1.

E CNT2 (TB2-10)

Terminal for selecting CODE 2 to be transmitted to the EAST. When using the contact closure
Code Select Board (59473-830 GR 1), connect thisterminal through arelay contact or

network of relay contactsto E REF (TB3-11) to select CODE 2. When using the DC input
Code Select Board, connect this terminal to the positive voltage terminal of the code select
network to select CODE 2.

E CNT3(TB2-11)

Terminal for selecting CODE 3 to be transmitted to the EAST. When using the contact closure
Code Select Board (59473-830 GR 1), connect this terminal through arelay contact or

network of relay contactsto E REF (TB3-11) to select CODE 3. When using the DC input
Code Select Board, connect this terminal to the positive voltage terminal of the code select
network to select CODE 3.

E CNT4(TB2-12)

Terminal for selecting CODE 4 to be transmitted to the EAST. When using the contact closure
Code Select Board (59473-830 GR 1), connect this terminal through arelay contact or

network of relay contactsto E REF (TB3-11) to select CODE 4. When using the DC input
Code Select Board, connect this terminal to the positive voltage terminal of the code select
network to select CODE 4.

E CNT5 (TB1-9)

Terminal for selecting CODE 5 to be transmitted to the EAST. When using the contact closure
Code Select Board (59473-830 GR 1), connect this terminal through arelay contact or

network of relay contactsto E REF (TB3-11) to select CODE 5. When using the DC input
Code Select Board, connect this terminal to the positive voltage terminal of the code select
network to select CODE 5.

E CNT6 (TB1-10)

Terminal for selecting CODE 6 to be transmitted to the EAST. When using the contact closure
Code Select Board (59473-830 GR 1), connect this terminal through arelay contact or

network of relay contactsto E REF (TB3-11) to select CODE 6. When using the DC input
Code Select Board, connect this terminal to the positive voltage terminal of the code select
network to select CODE 6.

E CNT7 (TB1-11)

Terminal for selecting CODE 7 to be transmitted to the EAST. When using the contact closure
Code Select Board (59473-830-01), connect this terminal through a relay contact or network
of relay contacts to E REF (TB3-11) to select CODE 7. When using the DC input Code Select
Board, connect thistermina to the positive voltage terminal of the code select network to
select CODE 7.
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E CNT8(TB1-12)

Terminal for selecting CODE 8 to be transmitted to the EAST. When using the contact closure
Code Select Board (59473-830-01), connect this terminal through a relay contact or network
of relay contactsto E REF (TB3-11) to select CODE 8. When using the DC input Code Select
Board, connect this terminal to the positive voltage terminal of the code select network to
select CODE 8.

E RLY+ (TB1-13)
EAST Vita Power Controller (VPC) positive voltage termina (isolated from the battery ) used
as the common connection for all EAST decoded output relays.

E CIRLY (TB3-13)

Current sink output (active low) to operate arelay when CODE 1 is decoded from the EAST.
The negative side of the relay coil is connected to this terminal. The positive side of the relay is
connected to E RLY + (TB1-13).

E C2RLY (TB3-14)

Current sink output (active low) to operate arelay when CODE 2 is decoded from the EAST.
The negative side of the relay coil is connected to this terminal. The positive side of the relay is
connected to E RLY + (TB1-13.

E C3RLY (TB3-15)

Current sink output (active low) to operate arelay when CODE 3 is decoded from the EAST.
The negative side of the relay coil is connected to this terminal. The positive side of the relay is
connected to E RLY + (TB1-13).

E C4RLY (TB3-16)

Current sink output (active low) to operate arelay when CODE 4 is decoded from the EAST.
The negative side of the relay coil is connected to this terminal. The positive side of the relay is
connected to E RLY + (TB1-13).

E C5RLY (TB2-13)

Current sink output (active low) to operate arelay when CODE 5 is decoded from the EAST.
The negative side of the relay coil is connected to this terminal. The positive side of the relay is
connected to E RLY + TB1-13).

EHR/EC6RLY (TB2-14)

Current sink output (active low) to operate arelay when an HR code is decoded from the
EAST. Asan option, this output can operate arelay when CODE 6 is decoded from the EAST
(instead of an HR code). Default codes for an HR output are CODE 7, 4, 3, 2 and 8.
Optionally, the HR output can be energized when any customer specified code is decoded. The
negative side of the relay coil is connected to this terminal. The positive side of the relay is
connected to E RLY + (TB1-13).
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E C7RLY (TB2-15)

Current sink output (active low) to operate arelay when CODE 7 is decoded from the EAST.
The negative side of the relay coil is connected to this terminal. The positive side of the relay is
connected to E RLY + (TB1-13).

E C8RLY (TB2-16)

Current sink output (active low) to operate arelay when CODE 8 is decoded from the EAST.
The negative side of the relay coil is connected to this terminal. The positive side of the relay is
connected to E RLY + (TB1-13).

W AUX+ (TB3-7)

Positive input terminal of an isolated two-wire auxiliary input for downgrading the signaling
system under various conditions. Typical applications include switch controllers, slide fences,
high water detectors, dragging equipment detectors, etc. Referenced to W AUX- (TB3-8).
Refer to Section 3, Control Point Module — Software Program Options for operation.

W AUX- (TB3-8)

Negative input terminal of an isolated two-wire auxiliary input for downgrading the signaling
system under various conditions. Typical applications include switch controllers, slide fences,
high water detectors, dragging equipment detectors, etc. Refer to Section 3 Control Point
Module — Software Program Options for operation.

E AUX+ (TB3-9)

Positive input terminal of an isolated two-wire auxiliary input for downgrading the signaling
system under various conditions. Typical applications include switch controllers, slide fences,
high water detectors, dragging equipment detectors, etc. Referenced to E AUX- (TB3-10).
Refer to Section 3, Control Point Module — Software Program Options for operation.

E AUX- (TB3-10)

Negative input terminal of an isolated two-wire auxiliary input for downgrading the signaling
system under various conditions. Typical applications include switch controllers, slide fences,
high water detectors, dragging equipment detectors, etc. Refer to Section 3, Control Point
Module — Software Program Options for operation.

W CAB (TB2-8)

Current sink (active low) output used to interface the Control Point Module to the optional
CAB SIGNAL module. This output generates the appropriate coded cab signal rates for the
WEST track circuit. Thisoutput is referenced to WEST vital power controller (VPC) voltage,
W RLY+ (TB1-4).

E CAB (TB2-9)

Current sink (active low) output used to interface the Control Point Module with the optional
Cab Signal module. This output generates the appropriate coded cab signal rates for the EAST
track circuit. Thisoutput is referenced to EAST vital power controller (VPC) voltage, E
RLY+ (TB1-13).
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HARDWARE CONFIGURATIONS

The Genrakode Control Point Module is available in many hardware configurations. The three
basic units are the EAST direction, the WEST direction and the dual EAST/WEST direction
modules. These configurations are available with either relay code select inputs or DC code select
inputs, AUX 1/O 1, I1, or 111 and CONV/RCVR GR 1 or 2. The addition of an Auxiliary 1/0
Board provides EAST and WEST two wire auxiliary inputs and EAST and WEST cab signa
outputs. Auxiliary inputs are used to down grade the signaling system due to an external
condition. The cab signal outputs interface with the Cab Signal Module and generate the
appropriate cab signal rates. A line driver/reciever board (CONV/RCVR GR 2) isrequired if
connecting to line wires.

The basic part number for the Control Point Module is 27359-15 GRXX with the desired

configuration called out by the group number. Table 3-1 lists the components available for
Control Point Modules. Call GRS Sales Rep. for specific group numbers.

Table 3-1. Control Point Module Components.

NAME GRS PART #
CONV/RCVR 59473-833-01 and —02
DECODE OUT 59473-838-01
VPC 59473-835-01
RLY CODE SEL 59473-830-01
DC CODE SEL 59473-895-01
REG/FILTER 59473-834-01
CPU 59473-831-01
AUX I/O 59473-837-01
AUX I/O11 59473-958-01
AUX /O 111 31166-043-01
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SOFTWARE PROGRAM OPTIONS

The use of microprocessor technology alows any one particular Genrakode module to performin
many different ways, depending on the software that isinstalled. Different operating
characteristics can be selected by simply installing a different EPROM(s). A list of the four
standard options that are available for the Control Point Module follows. Usethislist in
conjunction with the Software Program Worksheet at the end of this section to select the options
that arerequired. An* next to an item indicates that thisis the standard option type.

Option 1. Direction

This option determines the direction(s) the Control Point Module is set up for. If item 1is
selected, the module will be a single direction type set up for the EAST direction only. If item 2
Is selected, the module will be a single direction type set up for the WEST direction only. If item
3 is selected, the module will be a dual direction type set up to operate in both the EAST and
WEST directions. Thisis a module that combines the functions of both an EAST and a WEST
Control Point Module into one package.

1. EAST ONLY
2. WEST ONLY
3. EAST and WEST

Option 2: Output Type

This option determines when the CODE 6/HR output will be energized. If item 1 is selected, the
CODE 6/HR output will be energized when either code 7,4,3,2, or 8 output is energized. Thisis
the HR function. Item 2 is the same as item 1, except that the HR output will be energized by a
different set of codes specified by the customer. If item 3 is selected, the CODE 6/HR output will
be energized when code 6 isreceived. Thisisthe CODE 6 function.

* 1. HR energized by code 7,4,3,2, or 8.

2. HR energized by user specified codes
3. CODE 6
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Option 3: Auxiliary Inputs

This option determines if the auxiliary inputs will be used. If item 1 is selected, the auxiliary inputs
are not required. If item 2 is selected, the auxiliary inputs will be read and an Auxiliary 1/0 Board
IS required.
*1. NOAUXINPUTS
2.  AUX INPUTS - operation as follows:
if AUX input is de-energized
- decoded relays de-energized, except Code 1
- transmitted code downgraded to CODE 1

Option 4: Cab Signal

This option determines if the cab signal outputs will be used. If item 1 is selected, the cab signal
output(s) are not required. If item 2 is selected, the cab signal output(s) will be controlled and an
Auxiliary 1/0 Board isrequired. |If the cab signal output(s) are required, the cab signal rates must
also be selected.

* 1. NO CAB SIGNAL
2. CAB SIGNAL
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SOFTWARE PROGRAM WORKSHEETS

Control Point Module:

CUSTOMER:

LOCATION :

DATE:

SOFTWARE CONFIGURATION:

HARDWARE CONFIGURATION:

WIRE WRAP ID CODE
(assigned by GRYS):

PROGRAMMED EPROM KIT
(assigned by GRYS):

PROGRAMMED EPROM(9)
(assigned by GRYS):

Use this worksheet in conjunction with Software Program Options
to select the options required for a Control Point Module.

Option 1:  Direction (select 1,2, or 3)
1: EAST only
2: WEST only
3: EAST/WEST

Option 2:  Output Type (select 1,2,0r 3)
If option 2 is selected, specify codes:
1. HR=7,4,3,2,8
2: HR= (specify)
3: Code 6

Option 3:  Auxiliary Inputs (select 1 or 2)
1: No Aux inputs
2: Aux inputs

Option 4: Cab Signal (select 1 or 2)
1: No cab signa
2: Cabsigna
if option 2 is selected, specify rates below:
(select 50,75,120,180,270,420)
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EAST WEST
CODE OUT CAB RATE CAB RATE
1

7
4
3
2

8
NO CODE

ORDERING INFORMATION —CONTROL POINT MODULE

To order a Control Point Module, first select the desired Hardware components by reviewing the
options that are available as listed above. Then fill in the Software Program Worksheet with the
selected software program options from above. Consult a GRS Sales Rep. for specific part
numbers and ordering details.

Note: An Auxiliary I/0 Board isrequired if the auxiliary inputs/outputs, cab signal
outputs or approach lighting isused. If it has been determined that an Auxiliary
I/O Board is required, select the required hardware configuration based upon the
direction the module must operate in and the type of code select inputs required.
Relay type code select inputs are the standard type and only require a contact or
group of contact closures to select acode. DC type code select inputs require the
presence of a DC voltage to select acode. DC code select inputs are required
when the code selection is generated by another electronic device, suchas VPI. If
the auxiliary inputs are not required in the application and an Auxiliary 1/0 Board
Isinstalled, they must be connected to 12-V DC battery energy.
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SEARCHLIGHT INTERMEDIATE MODULE
CPU BOARD LED DEFINITION

WEST Code 1 Decoded M

Codes decoded from the WEST track

Sle[e[e[e[e[e]
o~NOA~WN
|

O WEST Code 1 Out _
0 . .2
Q . LS
" " 4 " Codes tranamitted to the WEST track
Q : 58
o ' LT
O " o8
@] WEST Status ALO WEST A filament OPEN when lit, A mechanism out of correspondence
O when flashing
O " " BLO WEST B filament OPEN when lit, B mechanism out of correspondence
@ when flashing
@ " " : INP WEST Aux input energize when lit (only with Aux 1/O board installed)
" " : STK WEST dtick picked when lit
" " : TRK WEST track occupied when lit

RST = CPU Reset (when on) or Diagnostic mode (when flashing)

[ele]

POR Power detect input de-energized when lit (only with Aux 1/0 board
installed)
@] EAST Code 1 Decoded ___
Q " 2 "
Q " "3 "
@) " "4 " Codes decoded from the EAST track
Q " "5 "
Qa " "7 "
@) " "8 "
@] EAST Code 1 Out —
Q i vo2 i
Q " "3 "
O " "4 " Codes trangmitted to the EAST track
Q " "5 "
Qa " "7 "
@) " "8 " L
@) EAST Status : ALO EAST A filament open when lit, A mechanism out of correspondence
O when flashing
@ " " : BLO EAST B filament open when lit, B mechanism out of correspondence
@ when flashing
@) " " : INP EAST Aux input energized when lit (only with Aux /O board installed)
" " : STK EAST dtick picked when lit
" " : TRK EAST track occupied when lit

Note: When the CPU isreset, al LEDswill be on, then "count down" until only the RST
LED islit.
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COLORLIGHT INTERMEDIATE MODULE
CPU BOARD LED DEFINITION

WEST Code

Codes decoded from the WEST track

0000000
O~NOAWNP
:
g
| |

Codes transmitted to the WEST track

Qoooong
s

9

0

@D
O~NODWN R
.

|

WEST Status ALO OPEN filament in WEST A signal head detected when lit
" " : BLO OPEN filament in WEST B signal head detected when lit
: INPWEST Aux input energize when lit (only with Aux /O board installed)
STK WEST stick picked when lit
TRK WEST track occupied when lit

RST = CPU Reset (when on) or Diagnostic mode (when flashing)
POR Power detect input de-energized when lit (only when Aux 1/O board installed)

[ele] [ele[elefe)

Codes decoded from the EAST track

[ojojo/e|e/0le)
B
g

o)

@D
O~NOD»WNRE
:

8

|

Codes transmitted to the EAST track

googoaag
L.l
oy

Q

¢
o~NOPAwWwN R
|

EAST Status : ALO OPEN filament in EAST A signal head detected when lit
" " : BLO OPEN filament in EAST B signal head detected when lit
" " : INPEAST Aux input energized when lit (only with Aux 1/O board installed)
" " : STK EAST gtick picked when lit
" " : TRK EAST track occupied when lit

oloje]e]e

Note: When the CPU isreset, al LEDswill be on, then "count down" until only the RST
LED islit.

P2160A Val. 1 4-4 ALSTOM Signaling Inc.



COLORLIGHT CONTROL

The Intermediate Module can drive from one to six lamps (per direction) viathe Color Light
Drive Board. All outputs are continuously checked to be in the correct state and al lamp are
check to insure that the filaments are intact.

Lamps are checked once every 2.8 seconds to insure that the filament isintact. If afilament is
determined to be open, both the displayed aspect and the transmitted code typically will be
downgraded according to the programming shown in the code and aspect chart.

The state of the lamps (on or off) are checked every 16 milliseconds to insure that the lamp drive
circuitry has not failed. If this hardware failure does occur, energy will be remove from all outputs
in afailsafe manner and no code will be transmitted to the next signal locations (EAST and
WEST).

SEARCHLIGHT CONTROL

The Intermediate Module can drive one or two searchlight mechanisms (per direction) viathe
Searchlight Drive Board. Bipolar drive circuits provide the necessary drive to control the
mechanism(s) and lamp drive circuits control the lamp(s).

The position of the mechanism is checked via three inputs read back from the mechanism
contacts. If afour wire check circuit is used, al positions of the mechanism are proven. If athree
wire check circuit is used, it is possible for the mechanism to be stuck in the green position and
not be detected if the yellow position is called for. This condition may be acceptable if the
"green” position and the "yellow" position display the same aspect. See Figure 4-1.
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B12

N \¢——O WA-RG (RED)

O WA-HG (YELLOW)

O WA-DG (GREEN)

Four - Wire Check Circuit.

B12

AN \

\4——> H WB-RG (RED)

Three - Wire Check Circuit.

Figure 4-1. Three - and Four - Wire Searchlight Check Circuits.

The position of the mechanism(s) is checked every 16 milliseconds to prove that the correct
aspect is being displayed. If the mechanism has been called to a new position, the new position is
checked for correspondence after a delay of two seconds, and every 16 milliseconds thereafter. If
either mechanism is out of correspondence, the lamp is turned off and the mechanism (both
mechanisms if 2 are driven) are released. The code that is transmitted to the next location will
typically be downgraded to CODE 1. This provides an automatic stuck-mechanism check and
downgrades the local and approaching signals. CODE 6 can optionally be transmitted to speed
tumbledown.
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The lamp(s) filament is checked once every 2.8 seconds to insure that the filament isintact. If the
filament is determined to be open, typically both the displayed aspect and the transmitted code
will be down graded according to the programming shown in the code and aspect chart.
Obviousdly, if only one signal head is used, the displayed aspect typically will be dark. However, if
two signals are being driven, the signal with the filament intact can be down graded. If both
lamps are open, the transmitted code typically will be down graded to CODE 1.

The state of the lamp(s) (on or off) is checked every 16 milliseconds to insure that the lamp drive
circuitry has not failed. If this hardware failure does occur, energy is removed from all signal
output drive circuits in a fail-safe manner.

TERMINAL DEFINITIONS

The Intermediate Module has 48 AAR terminals arranged in three rows of 16. See Figure 4-2.
Therows are referred to by TB1, TB2, or TB3 with row TB1 being the bottom most row. Since
the Intermediate Module is used for driving both searchlight and colorlight signals, 12 of the
terminals have two sets of nomenclature. A list of al the terminals by function and the terminal
location in parentheses follows.

B (TB1-1) B12 input connection for the positive battery terminal.
N (TB1-16) N12 input connection for the negative battery terminal.
W TK+ (TB1-2) Connection to the positive rail of the WEST track.

W TK- (TB1-  Connection to the negative rail of the WEST track.
3)

WEST LAMP + (TB1-7)
West Vital Power Controller (VPC) positive voltage terminal (isolated from the battery ) used
as the common connection for al WEST lamps (searchlight or color/position light).

WA SEARCHLIGHT + COIL / WEST COLORLIGHTSLAMP 1W (TB2-4)

The function of this terminal depends on the type of signal driven. For searchlight operation,
this termina is the positive coil connection for the WEST A signal mechanism. For color light
operation, thisterminal is a current sink output (active low) for one of six lamps for the WEST
signal. Typicaly, thisisthe GREEN lamp in the A signal head for the WEST direction. One
side of the lamp is connected to this terminal. The other side of the lamp is connected to WEST
LAMP + (TB1-7)
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POWER DETECT - (TB2-9)

Input terminal for detection of ac power. As an option, the signals can be approach lit with loss
of ac power by detection circuitry located on the Auxiliary 1/0 Board. If thisoptionis
required, connect this terminal to NX 110. If the Auxiliary 1/0O Board is not installed, no
connection to thisterminal isrequired. If the Auxiliary 1/0 Board isinstalled but approach
lighting with loss of ac power is not required, connect this terminal to 12 V DC (N) energy.

W EX | (TB3-4)

Local one-wire input referenced to WEST vital power controller (VPC) voltage, WEST LAMP
+ (TB1-7). Thistermina is normally unused and is provided for special signaling applications
that may arise in the future. For normal application, no connection is required.

W EX O (TB3-5)

Current sink (active low) output referenced to WEST Vital Power

Controller (VPC) voltage, WEST LAMP + (TB1-7). Thisterminal is

used for double track approach lighting of the westbound signal. See Figure 4-3 for the
connections of the double track approach lighting.

W AUX+ (TB3-7)

Positive input terminal of an isolated two-wire auxiliary input for downgrading the signaling
system under various conditions. Typical applications include switch controllers, slide fences,
high water detectors, dragging equipment detectors, etc. Referenced to W AUX- (TB3-8).
Refer to Section 4, Intermediate Module — Software Program Options.

W AUX- (TB3-8)

Negative input terminal of an isolated two-wire auxiliary input for downgrading the signaling
system under various conditions. Typical applications include switch controllers, slide fences,
high water detectors, dragging equipment detectors, etc. Refer to Section 4, Intermediate
Module — Software Program Options.

W CAB (TB3-6)

Current sink (active low) output interfaces the INTERMEDIATE module with the optional
CAB SIGNAL module. This output generates the appropriate coded cab signal rates for the
WEST track circuit. Thisoutput is referenced to WEST Vital Power Controller (VPC)
voltage, WEST LAMP + (TB1-7).

E EX | (TB3-11)

Local one-wire input referenced to EAST Vital Power Controller (VPC) voltage, EAST LAMP
+ (TB1-10). Thisterminal is normally unused and is provided for special signaling applications
that may arise in the future. For normal application, no connection is required.

P2160A Val. 1 4-13 ALSTOM Signaling Inc.



E EX O (TB3-12)

Current sink (active low) output referenced to EAST Vital Power Controller (VPC) voltage,
EAST LAMP + (TB1-10). Thistermina is used for double track approach lighting of the
westbound signal. See Figure 4-3 for the connections of the double track approach lighting.

E AUX+ (TB3-9)

Positive input terminal of an isolated two-wire auxiliary input for down grading the signaling
system under various conditions. Typical applications include switch controllers, slide fences,
high water detectors, dragging equipment detectors, etc. Referenced to E AUX- (TB3-10).
Refer to Section 4, Intermediate Module — Software Program Options.

E AUX- (TB3-10)

Negative input terminal of an isolated two-wire auxiliary input for downgrading the signaling
system under various conditions. Typical applications include switch controllers, slide fences,
high water detectors, dragging equipment detectors, etc. Refer to Section 4, Intermediate
Module — Software Program Options.

E CAB (TB3-13)

Current sink (active low) output interfaces the INTERMEDIATE module with the optional
CAB SIGNAL module. This output generates the appropriate coded cab signal rates for the
EAST track circuit. Thisoutput isreferenced to EAST Vital Power Controller (VPC) voltage,
EAST LAMP + (TB1-10).

(TB1-8) Unused terminal. No connection required.
(TB1-9) Unused terminal. No connection required.
(TB2-7) Unused terminal. No connection required.
(TB2-10) Unused terminal. No connection required.
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E EXO O
TB3-12
EAST LAMP +
TB1-10
INTERMEDIATE
1
W EXO O
TB3-5
WEST LAMP +
TB1-7

O E EXO
TB3-12
EAST LAMP +
TB1-10
INTERMEDIATE
2
O W EXO
TB3-5
(O WEST LAMP +
TB1-7

For EAST Double Track Approach Lighting:

- Connect E EXO Terminals (TB3-12) From Module 1 to Module 2

- Connect EAST Lamp + Terminals (TB1-10) From Module 1 to Module 2

For WEST Double Track Approach Lighting:

- Connect W EXO Terminals (TB3-5) From Module 1 to Module 2

- Connect WEST Lamp + Terminals (TB1-7) From Module 1 to Module 2

Figure 4-3. Connections for Double Track Approach Lighting.
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HARDWARE CONFIGURATIONS

The Intermediate Module is available in many hardware configurations. There are four basic units:
the colorlight configuration with and without an Auxiliary 1/0 board and the searchlight
configuration with and without an Auxiliary 1/0 board. An Auxiliary 1/0 Board is required if the
auxiliary inputs, the ac power detect input or the cab signal outputs are required. A line
driver/receiver board is required if connecting to line wires.

The basic part number for the Intermediate Module is 27359-16-X X with the desired

configuration called out by the group number. Table 4-1 lists all the components available for an
Intermediate Module.

Table 4-1. Intermediate Module Components

NAME GRS PART #
REGULATOR/FILTER 59473-834-01
CPU 59473-831-01
CONVERTER/RECEIVER 59473-833-01 and —02
HI POWER VPC 59473-872-01
SEARCH LIGHT DRIVER 59473-863-01
COLOR/POS LIGHT DR 59473-864-01
AUXILIARY 1/O| 59473-837-01
AUXILIARY 1/O11 59473-958-01
AUXILIARY 1/O 111 31166-043-01

SOFTWARE PROGRAM OPTIONS

The use of microprocessor technology alows any one particular Genrakode module to performin
many different ways, depending on the software that isinstalled. Different operating
characteristics can be selected by simply installing a different EPROM's. The following lists the
12 standard options that are available for the Intermediate Module. Use thislist in conjunction
with the Software Program Worksheet to select the required options. An* next to an option
indicates that thisis the standard option type.
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Option 1: Signal Type
This option determines the type of signals that will be driven.

1. SEARCH LIGHT
* 2. COLOR LIGHT
3. POSITION LIGHT

Option 2: Approach Lighting

This option determines if the signals are to be approach lit. Signals can be approach lit by an
approaching train (does not require Auxiliary Board) or approach lit only when ac power is lost
(requires Auxiliary 1/0 Board). If approach lighting is not required at present, but may be
required in the future, select item 3 and wire the power detect input to 12 VV DC battery energy.
The advantage is that the signa will not be approach lit, but the option can easily be added at a
future date. The disadvantage isthat an Auxiliary 1/0 Board is required.

* 1. no approach lighting
2. approach lighting
3. approach lighting only with loss of ac power

Option 3: Aspect Flash Rate

This option determines the rate at which the signal aspects will flash (if an aspect is specified as
flashing)

1. NONE
2. 50 flashes per minute
* 3. 60 flashes per minute
4. OTHER (customer specified)

Option 4: Searchlight Light Out

This option specifies the desired position of the searchlight mechanism(s) when the lamp filament
opens.

1. not applicable (other signal type being used)

2. mechanism remains energized when lamp is out
* 3. mechanism de-energized when lamp is out
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Option 5: Stick Logic
This option determines the operation of the stick logic.

1. stick logic not required
2. picked stick holds opposing signal red
* 3. picked stick allows opposing signal to clear, opposing code output = CODE 1

Option 6: Stick Qualify Time

This option determines the amount of time atrack circuit must be occupied before a stick will be
enabled. See description of stick logic operation.

1. 4 seconds
* 2. 10 seconds

Option 7: Auxiliary Inputs (E Aux, W Aux)

This option determines if the auxiliary inputs will be used. If item 1 is selected, the auxiliary inputs
are not required. If item 2 is selected, the auxiliary inputs will be read and an Auxiliary 1/0 Board
isrequired. If the auxiliary inputs are not required but an Auxiliary 1/0 Board is installed, both
EAST and WEST auxiliary inputs must be connected to 12 V DC energy.

* 1. NOAUX INPUTS
2. AUX INPUTS - operation as follows:

if WEST AUX input is de-energized:
WEST SIGNAL - STOP

EAST SIGNAL - no effect

WEST CODE OUT - code 1 and 6
EAST CODE OUT - code 1 and 6

if EAST AUX input is de-energized:

EAST SIGNAL - STOP

WEST SIGNAL - no effect

EAST CODE OUT - code 1 and 6

WEST CODE OUT - code 1 and 6
3. AUX INPUTS - customer defined

Note: If it isrequired that both EAST and WEST signals go to STOP when the AUX
input is de-energized, wire both the EAST and WEST AUX inputsin parallel.

Note: Code 6 is only transmitted once.
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Option 8: Code5 With Auxiliary Inputs

This option determines if the code 5 will be repeated with the absence of an auxiliary input. The
item provides a block indication of the auxiliary input status. If item 2 is selected, when either
auxiliary input is not energized, code 5 will not be repested in either direction, providing an
indication that the block is not clear.

*1. code 5 repeated in both directions when auxiliary input de-energized.
2. code 5 not repeated in both directions when auxiliary input de-energized.
Option 9: Cab Signal
This option determines if the cab signal outputs will be used. If item 1 is selected, the cab signal
outputs are not required. If item 2 is selected, the cab signal outputs will be controlled and an
Auxiliary 1/0 Board isrequired. If the cab signal outputs are required, the cab signal rates must
be indicated on the program worksheet.
* 1. NO CAB SIGNAL
2. CAB SIGNAL
Option 10: Cab Signal Turn On
This option determines when the cab signal generators will be turned on (if used).
* 1. cab signa not used
2. cab signal generator turned on with CODE 6 (tumble down) or NO CODE received.
3. cab signal generator turned on with selected vital code
Option 11: Synchronization
This option determines the transmission timing of the module.

* 1. Asynchronous operation - The transmitted codes on each side of the module are not
synchronized to each other. CODE 6 tumble down time averages 1.4 seconds per
location. Tumble up time averages 5.6 seconds per location.

2. Synchronous operation - A received code on one side of the module causes a code to be

transmitted on the opposite side of the module. Maximum of 5 locations between control
points. CODE 6 tumble down time is 4.2 seconds max.
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Option 12: Cross Check

This option determines the cross checking functions between EAST and WEST signal aspects and
EAST and WEST transmitted codes.

* 1. no cross check - Normal coding in both directions. Decoded codes cause aspects to be
displayed.

2. dgnal cross check - With signal clearing codes decoded from both directions, both EAST
and WEST aspects will be red with normal coding. When a signd clearing code is
received from one direction only, the opposing signal is checked to bered, and if it is, the
local signal is allowed to clear.

3. full cross check - The local signal will only be allowed to clear when a signal clearing
code is received if the opposing signal isat red. Signal clearing codes will only be
allowed in one direction, with CODE 1 in the direction of the stopped signal.

SPECIAL OPTIONS

The following lists some of the special options that are available upon request for the Intermediate
Module. The Intermediate Module can be easily applied to any non-standard signaling situation
to resolve uncommon signaling problems. Consult a GRS Sales Rep. for further details.

- DOUBLE TRACK APPROACH LIGHTING

- SPECIAL SIGNAL DRIVING APPLICATIONS

- SPECIAL AUXILIARY INPUT REQUIREMENTS
- SPECIAL HIGHWAY CROSSING OPERATION

- NON-STANDARD STICK OPERATION
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SOFTWARE PROGRAM WORKSHEETS

Intermediate :

CUSTOMER:

LOCATION:

DATE:

SOFTWARE CONFIGURATION:

HARDWARE CONFIGURATION:

WIRE WRAP ID CODE
(assigned by GRYS):

PROGRAMMED EPROM KIT
(assigned by GRS) :

PROGRAMMED EPROM(9)
(assigned by GRS) :

Use this worksheet in conjunction with Software Program Options
to select the options required for an Intermediate Module.

Option 1. Signal Type (select 1, 2 or 3)
1: Search light
2: Color light
3: Position light

Option 2: Approach Lighting (select 1, 2 or 3)
1: No approach lighting
2: Approach lighting
3: Approach lighting with loss of AC power

Option 3: Aspect Flash Rate (select 1, 2, 3 or 4)
if item 4 is selected, specify rate:
1: None
2: 50 flashes per minute
3: 60 flashes per minute
4: Other (specify)
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Option 4: Searchlight Lamp Out (select 1, 2 or 3)
1: Not applicable
2: Mechanism remains energized
3: Mechanism de-energized

Option 5: Stick Logic (select 1, 2 or 3)
1: Stick logic not required
2: Picked stick holds opposing signal RED
3: Picked stick allows opposing signal to CLEAR

Option 6: Stick Qualify Time (select 1 or 2)
1: 4 seconds
2: 10 seconds

Option 7: Auxiliary Inputs(select 1, 2 or 3)
1: No AUX (if item 3 is selected, specify operation)
2: Standard AUX operation
3: Customer defined AUX operation

Option 8: Code 5 with Auxiliary Inputs (select 1 or 2)
1: CODE 5 repeated with de-energized AUX input
2: CODE 5 not repeated with de-energized AUX input

Option 9: Cab Signal (select 1 or 2)
1: No cab signa
2: Cab signal

Option 10: Cab Signal Turn On (select 1, 2 or 3)
1: Not used (if item 3 is selected, specify code(s))
2: CODE 6 or no code
3: Specified code(s) (specify)

Option 11: Synchronization (select 1 or 2)
1: Asynchronous
2: Synchronous

Option 12: Crosscheck (select 1, 2 or 3)
1: No cross check
2: Signal cross check
3: Full cross check
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GENRAKODE CODE AND ASPECT QUESTIONNAIRE

* BULB FILIMENT INTACT

LEGEND : BULB FILIMENT OPEN

EAST EAST EAST EAST EAST WEST WEST
CODE DESIRED A B DISPLAYED CODE CAB
IN ASPECT LO LO ASPECT ouT ouT
NO CODE 4

d

-

d

-

d

‘ -
3 4 "
A
2 4 N
A
8 4 N
A
STICK 4

d

‘-
CPEP €CPEP €CPECP €CPECEP €CPECEP €CPCEP € PEP> € >E>

P2160A Val. 1 4-24 ALSTOM Signaling Inc.



GENRAKODE CODE AND ASPECT QUESTIONNAIRE

* BULB FILIMENT INTACT

LEGEND : y BULB FILIVENT OPEN

WEST WEST WEST WEST WEST EAST EAST
CODE DESIRED A B DISPLAYED CODE CAB
IN ASPECT LO LO ASPECT ouT ouT

-

NO CODE

> <«
<

> <«
<+

> <«
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> <«
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> <«
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<

STICK
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PROGRAM WORKSHEET EXAMPLE

Color Light Example
SOFTWARE PROGRAM WORKSHEETS
INTERMEDIATE:

CUSTOMER:

LOCATION:

DATE:
SOFTWARE CONFIGURATION: 2

HARDWARE CONFIGURATION: 27359-16 GR 2

WIRE WRAP ID CODE
(assigned by GRYS):

PROGRAMMED EPROM KIT
(assigned by GRYS):

PROGRAMMED EPROM(s)

(assigned by GRYS):

Use this worksheet in conjunction with Software Program Options
to select the options required for an Intermediate Module.

Option 1. Signal Type (select 1, 2 or 3)

2: (color light)

Option 2: Approach Lighting (select 1, 2 or 3)

1: (signals aways lit)

Option 3: Aspect Flash Rate (select 1, 2, 3 or 4)

3: if item 4 is selected, specify rate: (60 flashes per minute)

Option 4: Searchlight Lamp Out (select 1, 2 or 3)

1: (not applicable)
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Option 5: Stick Logic (select 1, 2 or 3) 3

3: (picked stick allows opposing signal to clear)

Option 6: Stick Qualify Time (select 1 or 2) 2

2: (10 sec qualify time)

Option 7: Auxiliary Inputs(select 1, 2 or 3) 1

1: (Aux inputs not required)

Option 8: CODE 5with Auxiliary Inputs (select 1 or 2) 1

1: (CODE 5 repeated, not applicable)

Option 9: Cab Signal (select 1 or 2) 1

1: No cab signaling)

Option 10: Cab Signal Turn On (select 1, 2 or 3) 1

1: (No cab signaling)

Option 11: Synchronization (select 1 or 2) 1

1: (Asynchronous operation)

Option 12: Crosscheck (select 1, 2 or 3) 1

1: (No cross check)
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EXAMPLE: GENRAKODE CODE AND ASPECT QUEATIONAIRE (COLORLIGHT)

4 cusAuMENTINTACT  RERED F=FLASH
EAST EAST EAST EAST EAST WEST WEST
CODE DESIRED A B DISPLAYED  CODE CAB
IN ASPECT LO LO ASPECT ouT ouT
NO CODE R 4 4 R 1 N/A
\ \_ v N/A N/A N/A
4 D 1 N/A
v \_ v N/A N/A N/A
1 R 4 4 R 1 N/A
\ \_ v N/A N/A N/A
4 D 1 N/A
v \_ v N/A N/A N/A
7 G 4 4 G 7 N/A *
\ \ IFY ISOUT
X N/A N/A na XS
Y 7 N/A WITH CODE
v \_ v N/A N/A na o 2XMIT
4 FY 4 4 FY 7 N/A
\ \_ v N/A N/A N/A
4 R 2 N/A
v \_ v N/A N/A N/A
3 R 4 4 R 1 N/A
\ \_ v N/A N/A N/A
4 D 1 N/A
v \_ v N/A N/A N/A
2 Y 4 4 Y 7 N/A
\ \_ v N/A N/A N/A
4 R 2 N/A
v \_ v N/A N/A N/A
8 R 4 4 R 1 N/A
\ \_ v N/A N/A N/A
4 D 1 N/A
v \_ v N/A N/A N/A
STICK R 4 4 R 2 N/A
\ \_ v N/A N/A N/A
4 D 2 N/A
v \_ v N/A N/A N/A
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EXAMPLE: GENRAKODE CODE AND ASPECT QUEATIONAIRE (COLORLIGHT)

4 cusAUMENTINTACT  RERED F=FLASH
LEGEND : Y = YELLOW D = DARK
BULB FILIMENT OPEN G = GREEN N/A = NOT APPLICABLE
WEST WEST WEST WEST WEST EAST EAST
CODE DESIRED A B DISPLAYED  CODE CAB
IN JASPECT LO LO ASPECT ouT ouT
=
NO CODE RIR 4 4 RIR 1 N/A
\ \_ v R/D 1 N/A
v 4 DIR 1 N/A
\— v D/D 1 N/A
1 RIR 4 4 RIR 1 N/A
\ \— v R/D 1 N/A
/R 1 N/A
y—~—* °
v D/D 1 N/A
7 GIR 4 4 GIR 7 N/A *
\ \ IF'A"Y IS
X G/ID 7 na R
YR 7 N/A D/R, ORDI/D &
4 \ v D . N/a XMIT CODE 2
4 YIG 4 4 YIG 7 N/A
\ \_ v YIR 7 N/A
4 DIY 7 N/A
v \_ v DIR 2 N/A
3 RIR 4 4 RIR 1 N/A
\ \_ v R/D 1 N/A
4 DIR 1 N/A
v \_ v D/D 1 N/A
2 YR 4 4 YR 7 N/A
\ \_ v ) 7 N/A
4 RIR 2 N/A
v \_ v R/D 2 N/A
8 RIR 4 4 RIR 1 N/A
\ \_ v R/D 1 N/A
4 DIR 1 N/A
v \_ v D/D 1 N/A
STICK RIR 4 4 RIR 2 N/A
\ \_ v R/D 2 N/A
4 D/R 2 N/A
v \_ v D/D 2 N/A
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DESCRIPTION OF CODE & ASPECT CHART FOR COLOR LIGHT EXAMPLE
East Bound Signal

When NO CODE is received from the EAST, the EAST bound signal will be set to RED (R), and
CODE 1 will be transmitted to the WEST. If the RED lamp is open, the signal will be set to
DARK (D), and CODE 1 will be transmitted to the WEST.

When CODE 1 isreceived from the EAST, the EAST bound signal will be set to RED (R), and
CODE 1 will be transmitted to the WEST. If the RED lamp is open, the signal will be set to
DARK (D), and CODE 1 will be transmitted to the WEST.

When CODE 7 isreceived from the EAST, the EAST bound signal will be set to GREEN (G),
and CODE 7 will be transmitted to the WEST. If the GREEN lamp is open, the signal will be set
to YELLOW (Y), and CODE 7 will be transmitted to the WEST. If the GREEN and YELLOW
lamps are open, the signal will be set to RED (R), and CODE 2 will be transmitted to the WEST.
If the GREEN, YELLOW and RED lamps are open, the signal will be set to DARK (D), and
CODE 2 will be transmitted to the WEST.

When CODE 4 isreceived from the EAST, the EAST bound signal will be set to FLASHING
YELLOW (FY), and CODE 7 will be transmitted to the WEST. If the YELLOW lamp is open,
the signal will be set to RED (R), and CODE 2 will be transmitted to the WEST. If the
YELLOW and RED lamps are open, the signal will be set to DARK (D), and CODE 2 will be
transmitted to the WEST.

When CODE 3 isreceived from the EAST, the EAST bound signal will be set to RED (R), and
CODE 1 will be transmitted to the WEST. If the RED lamp is open, the signal will be set to
DARK (D), and CODE 1 will be transmitted to the WEST.

When CODE 2 isreceived from the EAST, the EAST bound signal will be set to YELLOW (Y),
and CODE 7 will be transmitted to the WEST. If the YELLOW lamp is open, the signal will be
set to RED (R), and CODE 2 will be transmitted to the WEST. If the YELLOW and RED lamps
are open, the signal will be set to DARK (D), and CODE 2 will be transmitted to the WEST.

When CODE 8 isreceived from the EAST, the EAST bound signal will be set to RED (R), and
CODE 1 will be transmitted to the WEST. If the RED lamp is open, the signal will be set to
DARK (D), and CODE 1 will be transmitted to the WEST.

When the EAST stick is picked, the EAST bound signal will be set to RED (R), and CODE 2 will

be transmitted to the WEST. |f the RED lamp is open, the signal will be set to DARK (D), and
CODE 2 will be transmitted to the WEST.
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West Bound Signal

When NO CODE is received from the WEST, the WEST BOUND signal will be set to RED over
RED (R/R), and CODE 1 will be transmitted to the EAST. If the TOP RED lamp is open, the
signal will be set to DARK over RED (D/R), and CODE 1 will be transmitted to the EAST. If
the BOTTOM RED lamp is open, the signal will be set to RED over DARK (R/D), and CODE 1
will be transmitted to the EAST. If both the TOP and BOTTOM RED lamps are open, the signa
will be DARK over DARK (D/D), and CODE 1 will be transmitted to the EAST.

When CODE 1 isreceived from the WEST, the WEST BOUND signal will be set to RED over
RED (R/R), and CODE 1 will be transmitted to the EAST. If the TOP RED lamp is open, the
signal will be set to DARK over RED (D/R), the CODE 1 will be transmitted to the EAST. If the
BOTTOM RED lamp is open, the signal will be set to RED over DARK (R/D), and CODE 1 will
be transmitted to the EAST. If both the TOP and BOTTOM RED lamps are open, the signal will
be DARK over DARK (D/D), and CODE 1 will be transmitted to the EAST.

When CODE 7 is received from the WEST, the WEST BOUND signal will be set to GREEN
over RED (G/R), and CODE 7 will be transmitted to the EAST. If the TOP GREEN lamp is
open, the signal will be set to YELLOW over RED (Y/R), and CODE 7 will be transmitted to the
EAST. If both the TOP GREEN and the TOP Y ELLOW lamps are open, the signal will be RED
over RED (R/R), and CODE 2 will be transmitted to the EAST. If the TOP GREEN, TOP
YELLOW and TOP RED lamps are open, the signal will be DARK over RED (D/R), and CODE
2 will be transmitted to the EAST. If the BOTTOM RED lamp is open, the signal will be set to
GREEN over DARK (G/D), and CODE 7 will be transmitted to the EAST. |f the TOP GREEN
and the BOTTOM RED lamps are open, the signal will be set to YELLOW over DARK (Y/D),
and CODE 7 will be transmitted to the EAST. If the TOP GREEN, TOP YELLOW and
BOTTOM RED lamps are open, the signal will be RED over DARK (R/D), and CODE 2 will be
transmitted to the EAST. If the TOP GREEN, TOP YELLOW, TOP RED, and BOTTOM RED
lamps are open, the signal will be DARK over DARK (D/D), and CODE 2 will be transmitted to
the EAST.

When CODE 4 isreceived from the WEST, the WEST BOUND signal will be set to YELLOW
over GREEN (Y/G), and CODE 7 will be transmitted to the EAST. If the TOP YELLOW lamp
Is open, the signal will be set to DARK over YELLOW (D/Y’), and CODE 7 will be transmitted to
the EAST. If both the TOP YELLOW and the BOTTOM Y ELLOW lamps are open, the signal
will be DARK over RED (D/R), and CODE 2 will be transmitted to the EAST. If the TOP
YELLOW, BOTTOM YELLOW and BOTTOM RED lamps are open, the signal will be DARK
over DARK (D/D), and CODE 2 will be transmitted to the EAST. |If the BOTTOM GREEN
lamp is open, the signal will be set to YELLOW over RED (Y/R), and CODE 7 will be
transmitted to the EAST. If the BOTTOM GREEN and the BOTTOM RED lamps are open, the
signal will be set to YELLOW over DARK (Y/D), and CODE 7 will be transmitted to the EAST.
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When CODE 3 isreceived from the WEST, the WEST BOUND signal will be set to RED over
RED (R/R), and CODE 1 will be transmitted to the EAST. If the TOP RED lamp is open, the
signal will be set to DARK over RED (D/R), and CODE 1 will be transmitted to the EAST. If
the BOTTOM RED lamp is open, the signal will be set to RED over DARK (R/D), and CODE 1
will be transmitted to the EAST. If both the TOP and BOTTOM RED lamps are open, the signal
will be DARK over DARK (D/D), and CODE 1 will be transmitted to the EAST.

When CODE 2 is received from the WEST, the WEST BOUND signal will be set to YELLOW
over RED (Y/R), and CODE 7 will be transmitted to the EAST. If the TOP YELLOW lamp is
open, the signal will be set to RED over RED (R/R), and CODE 2 will be transmitted to the
EAST. If boththe TOP YELLOW and the TOP RED lamps are open, the signal will be DARK
over RED (D/R), and CODE 2 will be transmitted to the EAST. If the BOTTOM RED lamp is
open, the signal will be set to YELLOW over DARK (Y/D), and CODE 7 will be transmitted to
the EAST. If the TOP YELLOW, TOP RED and the BOTTOM RED lamps are open, the signal
will be set to DARK over DARK (D/D), and CODE 2 will be transmitted to the EAST. If both
the TOP YELLOW and the BOTTOM RED lamps are open, the signal will be RED over DARK
(R/D), and CODE 2 will be transmitted to the EAST.

When CODE 8 isreceived from the WEST, the WEST BOUND signal will be set to RED over
RED (R/R), and CODE 1 will be transmitted to the EAST. If the TOP RED lamp is open, the
signal will be set to DARK over RED (D/R), and CODE 1 will be transmitted to the EAST. If
the BOTTOM RED lamp is open, the signal will be set to RED over DARK (R/D), and CODE 1
will be transmitted to the EAST. If both the TOP and BOTTOM RED lamps are open, the signa
will be DARK over DARK (D/D), and CODE 1 will be transmitted to the EAST.

When the WEST stick is picked, the WEST bound signal will be set to RED over RED (R/R),
and CODE 2 will be transmitted to the EAST. |f the TOP RED lamp is open, the signal will be
set to DARK over RED (D/R), and CODE 2 will be transmitted to the EAST. If the BOTTOM
RED lamp is open, the signal will be set to RED over DARK (R/D), and CODE 2 will be
transmitted to the EAST. If both the TOP and BOTTOM RED lamps are open, the signal will be
DARK over DARK (D/D), and CODE 2 will be transmitted to the EAST.

ORDERING INFORMATION —INTERMEDIATE MODULE

To order an Intermediate Module, first select the desired hardware components by reviewing the
options that are available as listed above. Then fill in the Software Program Worksheet with the
selected software program options from above. Consult a GRS Sales Rep. for specific part
numbers and ordering details.

Note: An Auxiliary 1/0 Board will be required if: the auxiliary inputs are used, the ac
power detect input is used, or the cab signal outputs are used. If the auxiliary
inputs are not required in the application and an Auxiliary 1/0 Board isinstalled,
they must be connected to 12-V DC battery energy.
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