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Printed In U.S.A.

MAINTENANCE MANUAL
CONTROL UNIT ACCESSORIES

FOR S-550/S-990 SERIES CONTROL UNITS

DESCRIPTION

This manual contains system application notes and
service information for the various microphones, handsets,
speakers, and ignition cable assemblies that are used with the
S-550 and S-990 Control Units in DELTA and RANGR mobile
radio applications.

The interconnection diagram shows the power and
control signal connections to the microphone, speaker, handset
(when used), programmer interface, and external options. The
power/control cable schematic diagram defines the radio in-
terconnections.

RADIO MODIFICATIONS

Before connecting the control unit to the DELTA or
RANGR radio, check to verify that proper modifications have
been made to the System board in the radio. 

 

The Alert Tone/Rx PA jumper, P610, must be installed
in the DELTA radio and P708 must be connected between
J708-2 to J708-3 in the RANGR to complete the switch beep
tone audio path through the receiver audio circuit for the S-990
and Public Address operation for the S-550.

S-990 DOWNLOAD.  In applications where the control
unit is NOT programmed for downloading the following modi-
fications are recommended.

• In DELTA radios, install jumper P707 on the Sys-
tem board.

• In RANGR radios, connect P706 between J706-1
and 2.

This disables the EEPROM programming function and
prevents any extraneous data from being entered and interfering
with normal operations. 
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In applications where the downloading function is pro-
grammed, P707 on the System board in the DELTA radio must be
removed.  In the RANGR radio, jumper P706 must be connected
between J706-2 and 3.

HORN SPEAKER (Option LS1G)

The horn speaker may be used to replace the standard
speaker.  It may be mounted under the hood, on the vehicle roof,
or other suitable location. The Horn Speaker Option includes horn
speaker 19B209425P5 and speaker cable assembly.

INSTALLATION

1. Mount the speaker in the desired location and make the
electrical connections indicated in Figure 1.

2. Using the backplate as a template, mark and drill four
1/4-inch holes for the speaker mounting screws.

3. Mount the speaker using four 1/4" x 7/8" screws and
lockwashers.

4. Route cable from the control unit to the speaker.

5. Connect the speaker cable leads and the speaker leads
using the two splice connectors supplied. 

6. Provide strain relief for the speaker cable using a standard
cable clamp (not supplied). 

CONTROL UNIT MODIFICATIONS

S-550 CONTROL UNIT MODIFICATIONS

Before installing the S-550 Control Unit or making any
electrical connections refer to the control unit maintenance man-
ual and de-select any unused options.  As shipped from the factory,
all options are enabled.  For proper operation, only those options
used should be enabled to prevent an operator from accidently
activating an unused option and causing the unit to become
inoperative.  The following options may be applied to the S-550
Control Unit:

• Mode A/B 
• Handset Hookswitch
• Internal/External Speaker/Public Address

Handset Hookswitch:

When the handset hookset option is used, jumpers "A" and
"C" on the control unit board must be removed.  (See control unit
Maintenance Manual.)  Refer to the interconnection diagram in
this manual for electrical connections.

Internal/External Speaker & Public Address:

Mount the horn speaker under the hood, on the roof, or
other suitable locations.  Mount the standard speaker where it will
direct sound to the operator, but not interfere with his vision or be
hazardous to passengers in case of an accident.

1. Refer to Horn Speaker installation and mount speaker
in desired location.

2. Refer to Figure 2 and connect speaker wires to P701-2
and -19.

Standard Speaker:

The speaker may be mounted on the lower edge of the
instrument panel on the firewall, above the windshield in some
trucks or behind the built-in grille in others.  Use the Safety
Release mounting brackets for passenger safety whenever the
mounting location requires, or where swivel action is desired.  

When installing the speaker, use the mounting bracket as
a template to locate the mounting holes, and mount the speaker as
shown in Figure 2. Refer to Figure 3 and connect the speaker leads
to P701-4 and -17 on the Vehicle System Plug.

S-900 CONTROL UNIT

The S-990 Control Unit is a highly versatile, software
controlled unit, that permits the use of several options.  These
include:

• External Tone
• Handset Hookswitch
• The following modifications must be made when

applying these options.

External Tone

When the external tone option is used, external tone
cables must be connected to the control unit microprocessor
board.

1. Remove the control unit top cover.

2. Remove the rubber plug from the rear of the control
unit and insert the encode/decode cable through the hole and
the backplane connector board.  Connect the tone cables to J5
(decode) and/or J12 (encode) on the microprocessor board.

3. Replace the top cover.

Handset Hookswitch

When the handset hookset option is used, jumpers "A"
(W2) and "C" (W1) on the control unit backplane board must
be removed.  Refer to the appropriate diagram in this manual.

IGNITION CABLE ASSEMBLIES

Two ignition cable assemblies are available to control
the operation of the radio:  a two-wire and a three-wire assem-
bly.  The two-wire cable assembly is standard and is used in
systems without ignition switch standby.  The three-wire sys-

tem is optional and is used in systems with ignition switch
standby.

Two-Wire Cable Assembly

The two-wire cable may be connected to provide igni-
tion switch control or ignition switch bypass.  The black cable
is the system ground connection.  The yellow fused lead pro-
vides the receiver hot and the transmitter enable connections.
Refer to Figures 4 and 5 for installation instructions.

Power to the radio can be controlled by one of two
methods shown here.  Select the type of control desired and
connect the ignition switch cables as shown.

FIGURE 1 - REPLACEMENT OF STANDARD
SPEAKER WITH HORN SPEAKER

Copyright© October 1986, General Electric Company

CAUTION

Do not ground either side of the speaker leads.

FIGURE 3 - MOUNTING THE STANDARD
SPEAKER

FIGURE 2 - INTERNAL/EXTERNAL SPEAKER AND
PUBLIC ADDRESS

If speaker mute is used with the external decode
option remove jumper "C" (W1) on the control unit
backplane board.

NOTE

The speaker connections and other option connec-
tions (hookswitches, etc.) are also made to the
System Plug.  Do not connect the System Plug to
the control unit until all connections have been
made.

NOTE

Be careful to avoid damaging some vital part (fuel
tank, transmission housing, etc.) of the vehicle
when drilling mounting holes. Always check to see
how far the mounting screws will extend below the
mounting surface before installing.

CAUTION

LBI-31562
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THREE-WIRE IGNITION CABLE
ASSEMBLIES

An optional three-wire cable assembly is available.  It
provides operation with ignition switch standby, ignition switch
control or ignition switch bypass.  The assembly consists of a "Y"
black ground lead, and red and yellow fused lead, and a 19-pin
Vehicle System Plug. The yellow fused lead provides the receiver
hot connection.  The red fused lead provides the transmitter enable
connection.  Refer to Figures 6 and 7 for installation instructions.

RUNNING CABLES

To assure the feasibility of the cable routings you plan to
use, it is suggested that you run the cables before installing the
two-way radio and control unit.  Be sure to leave some slack in
each cable so that the radio and control unit may be pulled out for
servicing with the power applied.

Try to route the cables away from locations where they
will be exposed to head (exhaust pipes, muffler, tailpipes, etc.),
battery acid, sharp edges, or mechanical damage or where they
will be a nuisance to automobile mechanics, the driver, or passen-
gers.  Keep wiring away from ignition circuits to help prevent
noise pickup in the radio equipment.

In addition, try to utilize existing holes in the firewall and
trunk wall and the channels above or beneath the doors.  You may
also use the channels through door and window columns, where
they are convenient, unless you plan to install rigid or flexible
conduit in which to run the cables.

If an existing hole is not conveniently located for the
passage of the power cable through the firewall, drill a 1-1/8-inch
hole and insert the rubber grommet provided.  Leave at least 18
inches of slack in the plug end of the cables next to the radio.  A
typical cable routing diagram is shown if Figure 8.

POWER AND CONTROL CABLES

The power/Control Cable plug assembly, as supplied, is
wired for negative ground systems.  If the radio is to be installed
in a vehicle with positive ground, a polarity converter must be
used.

1. Starting with the plug end of the power/control cable,
run the black control cable to the control unit location and the red
power cable to the vicinity of the battery.  Drill a No. 9 (3/16-inch)
pilot hole and connect the short black power cable to a good
vehicle ground with the 1/4 x 5/8-inch hex-head self-tapping
screw and the two external tooth lockwashers.  The external tooth
lockwashers are placed on each side of the black power cable ring
terminal.  Refer to Figure 8, Cable Routing Diagram.

2. Connect cable shield terminal to the radio chassis using
the hardware supplied.

3. Tape the plug(s) and retaining hook.  If it is necessary
to disassemble the 19-pin plug(s) to run the cable, use the extractor
tool as shown in Figure 9.  Mark the plugs for identification and
write down the wire colors and hole numbers as the wires are
removed from the plug(s).

4. Use the 3-inch cable straps and No. 6 self-tapping screw
provided in the Mounting Hardware Kit to secure the cables neatly
in place (See Figure 10).

TRANSMITTER FUSE ASSEMBLY

Mount the fuse assembly near the battery (See Figure 11).
Cut the red power cable and connect to the fuse assembly with the
ring terminals and lockwashers provided.  Assemble one lock-
washer between each terminal and head of each screw.  Refer to
Figure 12, Power Cable Connection to Fuse Assembly Diagram.

MICROPHONE

Mount the microphone where it will be within easy reach
of the operator, but will not interfere with safe operation of the
vehicle. After the microphone bracket is mounted, connect the
microphone plug into the microphone jack on the back of the
control unit and tighten the retaining screw in the plug.  Refer to
Figure 13 for mounting instructions.

CHANNEL GUARD HOOKSWITCH

For Channel Guard with automatic monitoring applica-
tions, a hookswitch is used in place of the microphone bracket.
Mount the hookswitch as shown in Figure 14.  After mounting the
hookswitch, connect the two pins to holes 10 and 14 on Vehicle
Systems Plus, P701.

HANDSET AND HOOKSWITCH
(OPTIONAL)

Mount the handset hookswitch as shown in Figure 15.
After mounting the handset hookswitch, connect the handset plug
to microphone hack on the bottom of the control unit.  If the
hookswitch has been disconnected, connect the hookswitch cable
to the Vehicle Systems Plug as shown in the Table of Figure 15.

FIGURE 4 - 12-VOLT NEGATIVE GROUND CONNECTIONS

FIGURE 5 - CONNECTIONS FOR IGNITION SWITCH CONTROL

Terminal 19A115799P15 is available for use with
batteries having side terminals.  To use the terminal,
trim off 1/2 inch of the ridge on the plastic corrosion
shield on the battery to allow the terminal to lie flat.
Remove the screw in the battery terminal and slide
the power cable terminal over the screw.  Then replace
the screw.  Do not strap the power cable within one
foot of the battery terminal.

NOTE

LBI-31562
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ANTENNA

Installation instructions for the antenna are packaged with
the antenna.  The antenna must be installed in accordance with
good engineering practices for optimum results.

For the 138-512 mHz antenna, the most effective mount-
ing position is usually in the center of the roof of the vehicle.  The
antenna cable will normally run from the front of the two-way
radio, behind sections of the interior trim to a door or window
post, and then up between the roof and headliner in the passenger
compartment to the antenna base.

Try to route the cable away from locations where it will
be exposed to heat, sharp edges or mechanical damage, and where
it will be out of the way of the driver, passengers or vehicle
mechanics. 

Wherever possible, existing holes in the trunk wall, and
the channels above or beneath doors and window columns should
be utilized. Generally, the left side of the vehicle has more usable
space. 

FIGURE 6 - 12-VOLT NEGATIVE GROUND CONNECTIONS

FIGURE 7 - CONNECTION FOR 12-VOLT IGNITION SWITCH CABLES
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FIGURE 8 - TYPICAL CABLE ROUTING

FIGURE 9 - USING EXTRACTION TOOL FIGURE 10 - INSTALLING CABLE STRAPS

FIGURE 11 - INSTALLATION OF 12-VOLT FUSE
ASSEMBLY

FIGURE 12 - POWER CABLE/FUSE ASSEMBLY
CONNECTIONS

FIGURE 15 - HANDSET HOOKSWITCH MOUNTING

FIGURE 13 - MICROPHONE BRACKET MOUNTING FIGURE 14 - HOOKSWITCH MOUNTING
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INTERCONNECTION DIAGRAM

S500/S-900 SERIES CONTROL UNITS(19D901581, Sh. 1, Rev. 2)

LBI-31562

5



INTERCONNECTION DIAGRAM

S500/S-900 SERIES CONTROL UNITS
POWER CONNECTIONS
AND ACCESSORY/OPTIONS CONNECTIONS

(19D901581, Sh. 2, Rev. 2)
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SERVICE SHEET

S-990 EXTERNAL TONE(19C851498, Sh. 1, Rev. 0)

LBI-31562

7



SERVICE SHEET

EXTERNAL TONE-ENCODER/DECODER
2-500/S-550 CONTROL UNITS

(19C320746, Sh. 2, Rev. 0)
(19B226065, Sh. 2, Rev. 0)
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INSTALLATION DIAGRAM

POWER CONTROL CABLE
(190901739 Sh. 1, Rev. 2)
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SCHEMATIC DIAGRAM & PARTS LIST

POWER CONTROL CABLE
19D901739G1-6

(19D901742, Rev. 0)

PRODUCTION CHANGES

Changes in the equipment to improve or to simplify circuits are identified by a "Revision
Letter", which is stamped after the model number of the unit.  The revision stamped
on the unit includes all previous revisions.  Refer to the Parts List for descriptions of
parts affected gy these revisions.

REV. A - POWER CONTROL CABLES 19D901739G1-6

To eliminate cracking in the cable system connector housing a support sleeve was
added.  The following change has been made: N402 P38B6 replaced 19A701312P6.
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INSTALLATION DIAGRAM

POWER CONTROL CABLE(19D901864, Sh. 1, Rev. 1)
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SCHEMATIC & PARTS LIST

POWER CONTROL CABLE
19D901864 G2-4

(19D901979, Sh. 1, Rev. 0)
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SERVICE SHEET

VOICE GUARD INTERCONNECT CABLE
19C336637 G1-3

(19C336637, Sh. 1, Rev. 4)
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SCHEMATIC & PARTS LIST

VOICE GUARD INTERCONNECT CABLE
S-990 & S-550

(19C336658, Sh. 1, Rev. 1)
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SERVICE SHEET & PARTS LIST

MICROPHONE & HOOKSWITCH

(19A136836, Rev. 2)
(19B227626, Rev. 0)
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SERVICE SHEET

HANDSET HOOKSWITCH (193219847, Rev. 11)

(19B226131, Rev. 3)
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PARTS LIST

MICROPHONE & SPEAKERS
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