
VR-CM50 CONSOLE SYSTEM
INSTALLATION GUIDE

Second Printing
February 1996
Supersedes 004-3039-274 May 1995





VR-CM50 CONSOLE SYSTEM
INSTALLATION GUIDE

Copyright 1995 by the E.F. Johnson Company

The E.F. Johnson Company designs and manufactures two-way radio equipment to serve a wide variety of communications 
needs. Johnson produces equipment for the mobile telephone and land mobile radio services which include business, industri-
al, government, public safety, and personal users. In addition, Johnson designs and manufactures electronic components used 
in communications equipment and other electronic devices.

LAND MOBILE PRODUCT WARRANTY

The manufacturer’s warranty statement for this product is available from your product supplier or from the E.F. Johnson 
Company, 299 Johnson Avenue, Box 1249, Waseca, MN 56093-0514. Phone (507) 835-6222.

WARNING

This device complies with Part 15 of the FCC rules.  Operation is subject to the condition that this device does not cause 
harmful interference.  In addition, changes or modification to this equipment not expressly approved by E. F. Johnson could 
void the user’s authority to operate this equipment (FCC rules, 47CFR Part 15.19).

DO NOT allow the antenna to come close to or touch, the eyes, face, or any exposed body parts while the radio is transmit-
ting.

DO NOT operate the radio near electrical blasting caps or in an explosive atmosphere.

DO NOT operate the radio unless all the radio frequency connectors are secure and any open connectors are properly termi-
nated.

DO NOT allow children to operate transmitter equipped radio equipment.

SAFETY INFORMATION

Proper operation of this radio will result in user exposure below the Occupational Safety and Health Act and Federal Com-
munication Commission limits.

The information in this document is subject to change without notice.
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PRE-INSTALLATION INFORMATION
SECTION 1   PRE-INSTALLATION INFORMATION
1.1 RECEIVING INFORMATION

I M P O R T A N T

This merchandise was carefully packed and thor-
oughly inspected before leaving our factory.  Respon-
sibility for its safe delivery was assumed by the carrier 
upon acceptance of the shipment.  Claims for loss or 
damage sustained in transit must therefore be made 
upon the carrier as follows:

1.1.1  VISIBLE LOSS OR DAMAGE

Any external evidence of loss or damage must be 
noted on the freight bill or express receipt and signed 
by the carrier’s agent.  Failure to adequately describe 
such external evidence of loss or damage may result in 
the carrier refusing to honor a damage claim.  The 
form required to file such a claim is supplied by the 
carrier.

1.1.2  CONCEALED LOSS OR DAMAGE

Concealed loss or damage means; loss or damage 
that is not apparent until the merchandise has been 
unpacked.  The contents may be damaged in transit 
due to rough handling even though the carton or cabi-
net may not show external  damage.  When the dam-
age is discovered upon unpacking, you must make a 
written request for inspection by the carrier’s agent 
within 15 days of the delivery date.   Then file a claim 
with the carrier since such damage is the carrier’s  
responsibility.

It is a requirement of certain OEM vendors that 
equipment returned for repair must  be shipped in its 
original carton.  This specificallyapplies to the Moni-

tor, PC and  UPS units for CRT-based consoles.  You 
are strongly advised to save at least one shipping car-
ton for each of these devices in the event a return for 
repair is needed.

You as the consignee, are responsible for filing 
any claims for loss or damage.   E.F. Johnson will 
assist you in establishing the value of the claim after 
you have filed the claim with the carrier.  Call the 
Customer Service Department at 1-800-328-3911  for 
further assistance.

1.1.3  PACKING LIST

Since this product is custom designed to meet our 
customer’s needs, it is not practical to pack our prod-
ucts in any specific pattern.

As each loose item (see Note below) is packed it 
is noted on the Packing List (see Table 1-1).

1.1.4  UNPACKING THE SHIPMENT

As each item is removed from the container, 
please check it against the Packing List.  If there are 
any discrepancies, please contact Customer Service, 
1-800-328-3911, within 7 days of receipt.       E.F. 
Johnson cannot be held responsible for  discrepan-
cies  beyond this 7 day period.

Note:  Commercial items packaged in the original 
manufacturer’s container(s) are considered loose 
items.  Items packaged within their containers, by the 
manufacturer (power cords, etc.), are not considered 
loose items and are not listed on the E.F. Johnson 
Packing List.
Table 1-1   SAMPLE PACKING LIST

Container Number Part Number Description Quantity

1 A100960 Headset Jack Assy 2

... ... ... ...
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PRE-INSTALLATION INFORMATION
1.1.5  TOOLS REQUIRED

The following tools are needed for the mechani-
cal assembly and installation of the VR-CM50 Con-
sole System:

1/4" Flat Blade Screwdriver 
#1 Phillips Screwdriver
#2 Phillips Screwdriver
7/16" Open End Wrench
3/8" Nut Driver 
3/16" Ball Point Driver
3/8" Square Drive 3/16" Hex Bit

If you are installing cabinetry, the tools required 
for those assemblies are listed in Section 3.

3/16" Hex Key
3/8" Square Drive 7/16" Socket
3/8" Drive Ratchet Wrench
Wire Strippers
Carpenter’s Level
Hand Terminal Crimp Tool -  "Champ"  Tool
Figure 1-1   HARDWARE INCLUDED FOR INSTALLATION AND ASSEMBLY
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CENTRAL PROCESSOR PACKAGE INSTALLATION
SECTION 2   CENTRAL PROCESSOR PACKAGE INSTALLATION
2.1 LOCATION OF THE CENTRAL PROCES-
SOR PACKAGE (CPP)

In selecting a location for the Central Processor 
Package (CPP) equipment cabinet, the following crite-
ria should  be considered:

1. Avoid locations which are subject to high ambient 
temperatures, excessive moisture, flooding,  exces-
sive dust or infestation by insects or small animals.

2. The cabinet must be placed in an indoor location 
having a floor area large enough to allow  access to 
both the front and rear of the cabinet.  The minimum 
cabinet size is 21" wide by 26"  deep. In addition, 
wall space will be required for the common ground 
bracket, surge arrestor  box(es) and any additional  
RTL punch block(s).

3. A single, 120 VAC, 15/20 amp dedicated branch cir-
cuit is required for CPPs of 60 card capacity  or less.  
Two such branch circuits are required for packages 
equipped with 60 to 120 cards.   Systems ordered 
with options TDM-OP200/E, /GB, /I and /NZ 
require 230 VAC circuits.  If the  building is 
equipped with an emergency generator, the CPP 
branch circuits should be part of  the emergency 
power system.

4. An earth ground bond must be provided.  A contin-
uous copper cold water pipe or driven copper  
ground rod are suitable grounds.  Electrical conduit, 
steam lines, sprinkler system lines, utility  mains or 
building steel may not be used as ground bonds.   
Note:  Verify the ground integrity  yourself.  It is 
risky to blindly trust grounds used by others.

5. The cable run to any console location may not 
exceed 4000 feet, using E.F. Johnson-provided  
cable.  If the console is located in a different build-
ing or if the cable route places its proximity to  other 
electrical lines that can induce interference, the use 
of a Remote Interface Adapter (RIA)  is required.

6. In placement of the cabinet, the front door of the 
enclosure must be readily accessible for  service.

7. A connection to an outside telephone line is required 
for diagnostic modem access.  If a  dedicated 
modem line cannot be provided, an administrative 
line or a phone patch line can be  used by routing the 
line through the modem.  Programming the modem 
to auto-answer after  several rings, will allow the 
line to be used for normal voice operation as well as 
CPP  diagnostics.

8. Mounting space will be required for the system 
diagnostic printer (TDM-OP205).  If the CPP is  
housed in a 60" cabinet, the printer can be placed on 
top of the CPP.  If the CPP is housed in a  88" cabi-
net, a shelf must be provided for the printer.  The 
printer is supplied with a table-top  stand which pro-
vides paper supply storage and an output tray.  Do 
not attempt to mount the  printer inside the CPP cab-
inet.

2.2 ASSEMBLY OF THE CENTRAL PROCES-
SOR PACKAGE (CPP) CABINETRY

If the CPP is housed in a single cabinet (30 cards 
or less in a 60" cabinet, 60 cards or less in a 88" cabi-
net), no  field assembly is required.  If the CPP 
requires two or more cabinets, each cabinet section 
will be shipped  separately to facilitate handling.  
Assembly of the cabinets is illustrated below in Fig-
ure 2-1.  Be sure to install all of  the required hard-
ware; do not omit any bolts or lockwashers.

 The hardware in Table 2-1 is included in Assem-
bly A2809201 for joining 2 - 60" CPU Cabinets and 
Assembly A2809301 for joining 2 - 88" CPU Cabi-
nets:

Table 2-1   CPU CABINET HARDWARE

Qty. Part No. Description

Joining 2 - 60" CPU Cabinets

6
6
2

28011H0B2012
280211082041
240B25312420

1/4"-20 Hex Bolt
1/4"-20 Keps Nut
2.5" Bushing Snap Ring

Joining 2 - 88" CPU Cabinets

8
8
2

28011H0B2012
280211082041
240B25312420

1/4"-20 Hex Bolt
1/4"-20 Keps Nut
2.5" Bushing Snap Ring
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CENTRAL PROCESSOR PACKAGE INSTALLATION
Figure 2-1   REAR VIEW - JOINING TWO CPU CABINETS
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CENTRAL PROCESSOR PACKAGE INSTALLATION
2.3 CONNECTION OF THE CENTRAL PRO-
CESSOR PACKAGE CABLES

When multiple CPP cabinets are reuired, the sys-
tem layout will have been designed to minimize the 
cabling needed between cabinets.  At minimum, it will 
be necessary to connect the ribon cables from the 
Inter-Cabinet Repeater (ICR) cards in the first cabinet, 
to the backplanes and power supplies in the expan-
sion cabinets.  Depending on the size of the CPP, the 
cables are marked with either RED DOTS or GREEN 
DOTS.

Connect the cables marked with a RED dot to the 
Line Terminator Board, which is also marked with a 
RED dot.  Perform the same procedure if the cables 
are marked with GREEN dots (see Figure 2-2.

In some cases, it may be necessary to connect I/O 
ribbon cables or intercabinet mute wiring.  Instruc-
tions for these details are unique to each system and 

will be found in a document titled "Installation Notes" 
at the front of the "Customer Data" Section in in Vol-
ume 1 of the VR-CM50 Console Service Manual.

2.3.1  CABLE ROUTING

60" CPP cabinets are designed for cable feed 
from the bottom of the cabinet.

80" CPP cabinets are designed to accept cable 
feeds from either the top or the bottom of the cabinet.  
88" CPP cabinets are shipped with the assumption that 
the cables will feed from the top or from beneath the 
floor.  If cable access through the bottom rear cowl is 
desired, remove the black hole plugs from the cowl 
and exchange them with the cable bushings in the top 
vent panel.
Figure 2-2   CPU CABINET CABLE CONNECTIONS
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CENTRAL PROCESSOR PACKAGE INSTALLATION
2.4 MOUNTING OF SURGE ARRESTOR BOX-
ES AND GROUND BRACKET

2.4.1  PLACEMENT OF SURGE ARRESTOR 
BOXES

 The surge arrestor box(es) may be mounted 
directly on a wall or on a plywood board at a location 
near the  central equipment cabinet.  (Be sure the 
ground lug is on top).

Figure 2-3 gives a general idea of how the Surge 
Arrestor Boxes would appear on a typical panel board  
complete with the common copper ground bracket 
assembly.

2.4.2  WALL OR PANEL BOARD INSTALLATION

Use 1/4" diameter screws (not furnished) to 
attach the surge arrestor boxes and the common 
ground bracket assembly to the wall.  Wall mount key-
holes (see Figure 2-3) are provided on the surge arres-
tor boxes.  If the wall is of masonry construction, 
again, the use of a plywood sub-panel is recom-
mended.

C A U T I O N

DO NOT mount with the ground lug on the bottom.
Figure 2-3   MOUNTING SURGE ARRESTOR BOXES AND GROUND BRACKET
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CENTRAL PROCESSOR PACKAGE INSTALLATION
2.5 GROUNDING THE SYSTEM

Proper grounding is the single most important 
consideration in installing the system.  Poor or incor-
rect grounding  can lead to unpredictable and erratic 
performance problems, damage to system compo-
nents in the event of  lightning or power surges and 
injury to personnel in extreme cases.
2-5
The VR-CM50 uses a STAR  GROUNDING  SYS-
TEM (below) in which each console is individually 
bonded to a common point at the CPP  using a #6  

insulated wire.  Connectivity instructions with 
exploded views are continued on the following pages.   

I M P O R T A N T

Ground the system before connecting any radio tie 
lines or AC power to the system.
Figure 2-4   STAR GROUNDING CONFIGURATION
February 1996
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CENTRAL PROCESSOR PACKAGE INSTALLATION
Figure 2-5   COMMON GROUND BRACKET ASSEMBLY
2.6 GROUNDING INSTALLATION

#1 Lug

Connect a #6 THHN bare ground wire to the TOP 
RIGHT (first) copper lug on the common ground 
bracket assembly to all RTL kits (make this by taking 
a length of the #6 THHN wire and stripping it).  If 
multiple surge arrestor boxes are used, run the #6 
THHN wire through the lugs  of all boxes in a straight 
line.  Tighten all clamps securely using the proper size 
screwdriver ( 1/4"  flatblade).

#2 Lug

It is very important to connect the earth ground 
wire to lug #2, the lug opposite the CPP Cabinet lug 
and RTL kits lugs.  Refer to Figure 2-5 for acorrect 
2-6
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placement of the connections on the  common ground 
bracket assembly.  Use #4 THHN wire to connect to 
the ground clamp.

#3 Lug

Connect a #6 THHN wire to lug #3 (third from 
top) on the common ground bracket assembly to the  
ground lug in the CPP cabinet.  Refer to  Figure 2-5 
for the location of the ground lug in the CPP cabinet. 

#4, #5 Lug

Connect a #6 THHN ground wire from lugs 4, 5, 
etc. of the ground bracket assembly to the ground lug 
on each console position.  A ground lug and hardware 
has been furnished with the cable kit for each console.



CENTRAL PROCESSOR PACKAGE INSTALLATION
2.7 CPP I/O PANELS

CPPs with a capacity of twenty or more cards 
will have one or more CPP I/O panels as shown in 
Figure 2-6.  If  there is more than one I/O panel, each 
panel is numbered.  The I/O panels are hinged to allow 
easy access to the rear of the card cages.  In routing 
the I/O cables, all wiring should be dressed from the 
hinge side of the panel.
2-7
Fourteen card CPPs have a single I/O panel as 
shown in Fig. 2-9.  This panel is at the lower left side 
of the  cabinet as viewed from the rear.  This panel is 
fixed in position - no rear access is required.
Figure 2-6   CPP I/O PANELS
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CENTRAL PROCESSOR PACKAGE INSTALLATION
2.8 SAMPLE CUSTOMER DATA SHEETS

The Customer Data Sheets which are included in 
the VR-CM50 Console Service Manual, Volume 1, 
will detail  the connector and pair assignments for all 
I/O functions.  Connector assignments are defined in a 
report titled   I/O CONNECTOR PANEL ASSIGN-
MENTS  located behind the  T/R CHANNEL CON-
TROL PROGRAMMING   sheets.  If there is more 
than one connector I/O panel, a report will be pro-
vided for each panel.

An illustration of the  I/O Connector Panel 
Assignments  report is shown in SAMPLE 1 below.  
Separate reports  for RTL I/O Lines are shown as

SAMPLES 2, 3 and 4.  A sample Auxiliary Con-
trol Relay Assignments report is shown as SAMPLE 
5.  These can be found on the following pages.

A separate report is provided for each I/O Con-
nector Panel.

Table 2-2   I/O PANEL REPORT

I/O Conn. Panel Report 14 Card 
CPP

20+ Card 
CPP

Dispatch position I/O Lines
RTL I/O Lines
Data I/O Lines

P1-P3
P4-P7
P8-P11

P1-P8
P9-P14
P15-P21
Figure 2-7   I/O CONNECTOR PANEL ASSIGNMENTS
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CENTRAL PROCESSOR PACKAGE INSTALLATION
Figure 2-8   RTL I/O PANEL ASSIGNMENTS

Figure 2-9   VOTING COMPARATOR DISPLAY/CONTROL MODULE
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CENTRAL PROCESSOR PACKAGE INSTALLATION
Figure 2-10   LOGGING RECORDER

Figure 2-11   AUXILIARY CONTROL RELAY ASSIGNMENTS
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CENTRAL PROCESSOR PACKAGE INSTALLATION
2.9 WIRING OF SURGE ARRESTOR BOXES

Typically, connectors P9 through P13 on the stan-
dard I/O panel (connectors P4 through P6 on 14 card 
cabinets)  will be assigned for RTL I/O connectors.

1. Connect the female end of an A600950A, 25 pair 
cable to the connector in the surge box.  Dress the  
cable as shown in Fig. 2-10. above.  Use a split rub-
ber grommet (furnished) to protect the cable where 
it  passes through the surge box bottom flange.  
Connect the male end of this cable to the appropri-
ate  mating connector in the CPP cabinet.  Use a 
CHAMP LOC spring (furnished) to secure each end 
of the  connector.  Coil and tie any excess cable - do 
not shorten the cable length.

2. Use 25 pair inside telephone cable to connect the 
surge arrestor block to an RTL demarcation point  
punch block following the standard color code 
assignment shown in Table 2-3.  Since not all  

installations use all pairs present on the surge arres-
tor block, some installers prefer to use individual 24 
gauge solid twisted pair cross-connect wires rather 
than a 25 pair cable.  Dress the cable or wire pairs  
using standard telephone wire management devices 
and techniques to effect a neat installation.  The  use 
of bridging clips on each demarcation block is 
strongly recommended to allow the console system  
to be isolated for troubleshooting.  The connections 
are defined in reports titled RTL I/O PAIR  
ASSIGNMENTS.  A separate report is provided for 
each I/O connector.

3. Be sure to replace the lids on all surge arrestor 
boxes.  It is suggested that you place a copy of the 
pair  assignments for each box inside the box for 
future reference.
Figure 2-12   SURGE ARRESTOR BOX WIRING
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CENTRAL PROCESSOR PACKAGE INSTALLATION
February 1996

2.10 DISPATCH POSITION CONNECTIONS

Each dispatch position will plug directly into the 
J1 connector on the PIC line terminator board as 
shown in Figure 2-15.  Console positions having more 
than four speakers will have two or more PICs and 
line terminator boards  assigned.  A label on the top of 
the line terminator board, as shown in Figure 2-15, 
will identify the position with  the Console ID.  The 
jumpers on the line terminator board determine 
whether the selected audio is sent to the  left or right 
speaker on the console.  Refer to the VR-CM50 Con-
sole Service Manual to adjust them.  Refer to Section 
2.6 for grounding information.

2.11 VOTER SYSTEM CONNECTIONS

If this system is specified for use with a voter 
system, the CPP is equipped with a TDM-AUX/V 
card for each voter shelf to be connected.  The connec-
tion to each voter is through a 25 pair, male ribbon 
connector  and a local interface board to be installed at 
the voter shelf.  The  I/O CONNECTOR PANEL 
ASSIGNMENTS report will define the connector 
position for each voter.  The  VOTING COMPARA-
TOR DISPLAY/CONTROL   MODULE report, as 
shown in Figure 2-9, defines the site and control con-
nections.  This report is formatted for either General 
Electric or Motorola voters in accordance with the 
data furnished to  E.F. Johnson at the time of order.  
These reports are interleaved with the RTL I/O PAIR 
ASSIGNMENTS sheets at the designated connector 
locations.  Refer to the VR-CM50 Voter Modification 
Kit Installation Guide - P/N 700901  ECL A, for spe-
cific voter shelf connection details.

2.12 LOGGING RECORDER CONNECTIONS

Mixed Tx/Rx audio for each individual channel 
is provided for connection to a logging recorder.  The 
logging  recorder output is a 600W balanced line at a 
level of -10 dBm.  On tone controlled channels, the 
transmit audio  will be stripped of guard tone (2175 
hz) and function tones.  On DC controlled channels, 
the transmit audio is DC  blocked.

In the case of multi-receiver base stations, the 
audio from all receivers is summed with the transmit 
audio by  bridging the logging recorder outputs of the 
LIC and the QRC cards.  Jumpers on the QRC card, 
associated with  the base station, can be set to isolate 
individual receiver audio, if required.

Table 2-3   STANDARD COLOR CODE 
ASSIGNMENTS

CABLE LINE COLOR
Pair

1
1
2

White/Blue
Blue/White

Pair
2

3
4

White/Orange
Orange/White

Pair
3

5
6

Green/White
White/Green

Pair
4

7
8

White/Brown
Brown/White

Pair
5

9
10

White/Slate
Slate/White

Pair
6

11
12

Red/Blue
Blue/Red

Pair
7

13
14

Red/Orange
Orange/Red

Pair
8

15
16

Red/Green
Green/Red

Pair
9

17
18

Red/Brown
Brown/Red

Pair
10

19
20

Red/Slate
Slate/Red

Pair
11

21
22

Black/Blue
Blue/Black

Pair
12

23
24

Black/Orange
Orange/Black

Pair
13

25
26

Black/Green
Green/Black

Pair
14

27
28

Black/Brown
Brown/Black

Pair
15

29
30

Black/Slate
Slate/Black

Pair
16

31
32

Yellow/Blue
Blue/Yellow

Pair
17

33
34

Yellow/Orange
Orange/Yellow

Pair
18

35
36

Yellow/Green
Green/Yellow

Pair
19

37
38

Yellow/Brown
Brown/Yellow

Pair
20

39
40

Yellow/Slate
Slate/Yellow

Pair
21

41
42

Violet/Blue
Blue/Violet

Pair
22

43
44

Violet/Orange
Orange/Violet

Pair
23

45
46

Violet/Green
Green/Violet

Pair
24

47
48

Violet/Brown
Brown/Violet

Pair
25

49
50

Violet/Slate
Slate/Violet
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CENTRAL PROCESSOR PACKAGE INSTALLATION
Typically, logging recorder audio appears on con-
nector P14 on the standard I/O panel (connector P7 on 
14 card  CPP cabinets).   If the CPP is housed in more 
than one cabinet, a separate logging recorder output 
will be  provided from each cabinet to minimize the 
need for intercabinet wiring.  Logging recorder con-
nections are  defined in reports titled  RTL I/O PAIR 
ASSIGNMENTS , as shown in Figure 2-10.  A sepa-
rate report  is provided for each connector.

2.13 PRINTER INSTALLATION

The Logging Diagnostic Printer option, TDM-
OP205 is strongly recommended.  In the event of a 
system reset,  either manually or automatically initi-
ated, the printed record is the only way to determine 
what actually happened.

Assemble the printer stand in accordance with the 
instructions supplied.  If your CPP is housed in a 60"  
cabinet, the printer may be placed on top of the CPP.  
If your CPP is housed in an 88" cabinet, a  separate 
printer shelf will be required.  Do not attempt to mount 
the printer in the CPP cabinet.   Unpack the printer and 
remove all shipping material.  Insert the paper, making 
sure the tractor feed in  engaged and the friction feed is 
disengaged.

Two 120 VAC convenience outlets for the printer 
and modem transformer are located in the upper left 
side of the  CPP vent housing.  If your CPP is housed 
in a 26" cabinet, the printer can be placed on top of the 
CPP, but no  outlet is provided.    

Special note for 230 volt system users:  The printer 
supplied with your system is configured for 120 VAC  
operation.  The convenience outlets on the CPP are 
powered via an approved 230V/120V step-down  
transformer.  The printer must be connected to this 
outlet.

Connect the printer to the port on the I/O panel 
designated in the  I/O CONNECTOR PANEL  
ASSIGNMENTS  report.  Usually, this is P15 on 60" 
and 88" cabinets, P8 on 26" cabinets.  The printer  has 
been programmed and tested prior to shipment.  Refer 
to the printer instruction manual should  problems be 
encountered.

2.14 MODEM INSTALLATION

 This system is equipped with a modem to allow 
remote diagnostics and programming via a dial-up 
phone line.   The modem has been properly configured 
for 2400 baud operation and tested at the factory prior 
to shipment.   Do not change the modem programming 
without specific authorization from E.F. JOHNSON 
Technical  Support.  If you wish to access the system 
via modem, your PC must be equipped with TDM-
OP208/PC  Maintenance Software.  Contact E.F. 
Johnson Technical Support for details.

Connect the RS232 jack on the modem to the 
modem port on the I/O panel designated in the  I/O  
CONNECTOR PANEL ASSIGNMENTS  report.  
Usually, this is P17 on 60" and 88" cabinets, P10 on  
26" cabinets.

Two 120 VAC convenience outlets for the modem 
transformer and printer are located in the upper left 
side of the  CPP vent housing on 60" and 88" cabinets.  
If your CPP is housed in a 26" cabinet, no outlet is 
provided.  

Special note for 230 volt system users:  The modem 
transformer supplied with your system is designed for  
120 VAC operation.  The convenience outlets on the 
CPP are powered via an approved 230V/120V step-
down  transformer.  The modem must be connected to 
one of these outlets.

Connect the RJ-11 modular LINE jack on the 
modem to the telephone line designated for modem  
communications.  If additional instruments are to be 
routed through the modem for voice use, these  should 
be connected to the RJ-11 PHONE jack on the 
modem.

2.15 CONNECTION TO AUXILIARY CONTROL 
FUNCTIONS (Standard Cabinet)

If the console was ordered with auxiliary switch 
functions specified, the CPP cabinet will have one or 
more  auxiliary relay panels installed.  A typical relay 
panel is shown in Figure 2-13.  The standard relay 
panel,  furnished with a TDM-AUX includes eight 
relays.  An additional eight relays can be added by 
specifying  option TDM-AUX/E8.  Relays 1 through 8 
are located at the bottom of the panel.  Expansion 
2-13
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CENTRAL PROCESSOR PACKAGE INSTALLATION
relays 9 through  16 mount at the top of the panel.  
The  Customer Data Sheets  which are included in the 
VR-CM50 Console  Service Manual, Volume 1, will 
define the relay panel assignments for all Auxiliary I/
O functions.  Individual relay  and input assignments 
are defined in a report titled  AUXILIARY CON-
TROL RELAY ASSIGNMENTS  located  behind the  
RTL I/O PAIR ASSIGNMENTS  sheets.

Each auxiliary function key has two logic inputs 
and one output relay assigned to it.  Input functions 
vary widely  from system to system but typically, the 
inputs control key indications.  In most cases,  A  
inputs control the left  or  off  indication and  B  inputs 
control the right or "on" indication.  Inputs must be a 
logic ground which can sink  approximately 20 ma.  
Use extreme caution in wiring the auxiliary func-
2-1
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tions.  The application of AC line  voltage to an A or 
B input terminal will cause serious damage to the pro-
cessor circuitry.

Each auxiliary output is a 4PDT relay having a 
contact rating of 5 amperes at 120 VAC.  If higher 
voltages or  currents must be controlled, use the relay 
in the CPP as a pilot relay to operate an external con-
tactor.  Each  relay is mounted in a DIN socket with 
screw terminals that can accept up to #12 wire.  Refer 
to Figure 2-13,  for a detail of the relay connections.  

I M P O R T A N T

The relay panel in the CPP is hinged to allow access 
to the backplane circuitry behind it.  In  wiring to the 
auxiliary inputs and relays, dress all wiring from the 
hinge side of the panel.
Figure 2-13   CPU RELAY PANEL
4



CENTRAL PROCESSOR PACKAGE INSTALLATION
2.16 CONNECTION TO AUXILIARY CONTROL 
FUNCTIONS (14 Card Central Cabinet)

The 14 card Central Processor can accommodate 
only one Auxiliary Control Relay card with a maxi-
mum of 16  relays.  A somewhat different relay 
mounting arrangement is used due to space limita-
tions.  Relays 1 through 8  are mounted vertically with 
RY1 at the bottom of the mounting strip.  Note care-
fully the location of the COIL  terminals; the relay 
sockets are rotated 900 clockwise from the

CPU main Relay Panel as shown in Figure 2-14.   
The TDM-AUX/E8 accessory provides relays 9 
through 16, just as in the larger cabinets.  In this pack-
age  however, the accessory relay strip is stacked 
above the primary relay strip as shown in Figure 2-14 
with addition of AUX/E8.

The  A  and  B  control inputs are contained on a 
circuit board which mounts on the sidewall of the 
relay housing  to the left of the primary relay strip.  
All control functions are identical to those shown for 
larger CPP cabinets.
Figure 2-14   14 CARD RELAY PANEL
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CENTRAL PROCESSOR PACKAGE INSTALLATION
2.17 PA SYSTEM FEED

The CPP can be connected to a building public 
address to permit paging via the dispatch console(s).  
The console(s) must be equipped with programming 
option TDM-OP431 or TDV-OP431 to use this fea-
ture.

1. Connection to the PA system is made from TB4 on 
the CSC line terminator I/O board, located on the 
rear of the CPP power supply as shown in (see Fig-
ure 2-15 for terminal  locations on the Line Termi-
nator Board).

2. PA feed audio is obtained from terminals A1 and 
A2.   The audio output is a 600W balanced line at  -
10  dBm.

3. PA PTT is obtained from terminals K1 an K2.  PTT 
is an isolated, normally open dry contact closure,  
which may be wired into the audio path or used to 
control an amplifier gate (preferable).

2.18 CONNECTIONS TO AC POWER

The CPP is connected to its AC power feed via a 
surge protected power distribution strip in the CPP 
cabinet.   One strip will be provided for every two, 60" 
cabinets or each individual 88" cabinet.  An IEC-320 
input connector  and line cord is located on the bottom 
of the AC strip.  The line cord connector has been sup-
plied in accordance  with the power supply option 
specified at the time of order.
Figure 2-15   CPP POWER SUPPLY
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