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MODEL/OPTION CHART

|
N1248A “CONVERTA-COM” MOBILE RADIO CONSOLE
OPTIONS ADD TO MODEL NUMBER ABOVE
. H132 %W MOBILE SPEAKER
H133 12W MOBILE SPEAKER
H116 LB BASE LOADED ANTENNA
I H109 VHF 7-WAVE ROOF TOP ANTENNA
H110 UHF 5dB GAIN ANTENNA
H407 UNIT IDPOCKET
H754 “SYSTEMS 90" MOUNTING HARDWARE
l H755 SIDE-TONE SWITGHING
H756 SIDE-TONE SWITCHING WITH TIME-QUT TIMER
H901 TIME-OUT TIMER I
l H323 HUMP MOUNT MOUNTING HARDWARE ™~
m
X o|0 NLN4470A INTERNAL %W AUDIO CONSOLE
X NLN4471A EXTERNAL %W AUDIO CONSOLE
I X NLN4472A EXTERNAL 12WAUDIO CONSOLE
X NLN4781A EXTERNAL 12W AUDIO with UNIT ID POCKET CONSOLE
X NKNB226A CABLEKIT
l ’ X TMNG054A DYNAMIC MICROPHONE KIT
X NLN4738A DASH-MOUNT MOUNTING HARDWARE KIT
OPTIONS
l X{ NLN4739A HUMP-MOUNT MOUNTING HARDWAREKIT £
X NLN4473A “SYSTEM 90" MOUNTING HARDWARE KIT ]
X NSN6029A 7%.W MOBILE SPEAKER j
X NSN6027A 12W MOBILE SPEAKER ]
l X TAB6102A BASE LOADED ROOF TOP ANTENNA (30-36 MHz) j
X TAB6103A BASE LOADED ROOF TOP ANTENNA (36-42 MHz) T
X TABB104A BASE LOADED ROOF TOP ANTENNA (42-50 MHz) \
I X TADB111A YaWAVE ROOF TOP ANTENNA (136144 MHz) -
X TAD6112A YaWAVE ROOF TOP ANTENNA (144-152 MHz)
X _L TAD6113A YaWAVE ROOF TOP ANTENNA (152-162 MHz)
X TAD6114A YaWAVE ROOF TOP ANTENNA (162-174 MHz)
I X TAE6061B 5dB GAIN ROOF TOP ANTENNA (406-430 MHz)
X TAE60628 5dB GAIN ROOF TOP ANTENNA (450-470 MHz2)
X TAE60638 5dB GAIN ROOF TOP ANTENNA (430-450 MHz)
I X TAE6064B 5dB GAIN ROOF TOP ANTENNA (470-494 MHz)
X TAE60658 5dB GAIN ROOF TOP ANTENNA (494-512 MHz)
X NLN4729A SIDE-TONE SWITCHING KIT
I X NLN4731A SIDE-TONE SWITCHING and TIME-OUT TIMER KIT
X NLN4730A TIME-OUT TIMER KIT
X] X| X NLN4946A SIDE-TONE and TIME-OUT TIMER HARDWARE KIT
EPF-11083-O
I KEY:X=INCLUDED O=OMITTED
I i



DESCRIPTION

1. GENERAL

The Motorola *“*Converta-Com™ Mobile Radio Console
adapts the MT500 “BBU™" Series **Handie-Talkie”” portable
FM two-way radio for mobile (vehicular) operation. The con-
sole is available in the following basic configurations by add-
ing or deleting options: internal >W speaker, external »>W
speaker, external 12W speaker/amplifier, external [2W speaker/
amplifier for Unit ID. Refer to the Model/Option Chart for
complete listings and information on available options and
model configurations. When the portable radio is inserted into
the console for vehicular operation, the following connections
are implemented:

® The portable radio internal antenna is switched to operate
from the vehicular (external) antenna.

® The console hand-held microphone is connected to the
portable radio.

@ The console battery charging circuits are connected to
charge the portable radio internal battery whenever the
vehicle ignition switch is on.

@ The console transmit and charge indicator lamps are con-
nected. However, the vehicle ignition switch must be on for
the portable radio to transmit when in the console, and for
the charging circuits to charge the portable radio internal
battery.’

® When an external /2W speaker is used, the console connects
the portable radio receiver audio output to the external
speaker. When an external 12W speaker/amplifier is instal-
led, the console volume control is used instead of the
portable radio volume control.

® The console night light is on when either the portable radio.

is on or the vehicle ignition switch is on.

When the portable radio is inserted in the console, the com-
bined pair operates as a mobile two-way radio. Once set for
mobile use, the portable volume control need not be reset when
reinserting the portable radio when the 12W speaker/amplifier
is used. The radio battery is automatically charged when in the
console. A key lock is provided to prevent theft of the portable
radio when the vehicle is left unattended. The key lock also
acts as an eject button for easy removal of the radio. Mounting
hardware is supplied with the console installation kit to
facilitate dash or floor mounting of the console.

The weatherproof hand-held microphone is equipped with
a push-to-talk switch, and has a coiled cord with a connector
on one end for attaching to the rear of the console. Mounting
hardware is supplied with the microphone.

2. MODELVARIATIONS AND OPTIONS
a. General

Many options are available for the ‘“‘Converta-Com” Con-
sole. Whenever options or circuit functions are added to the
console, an additional printed circuit board may be required.

This additional circuit board is easily installed within the con-
sole and is connected to the connector board.

b. Side-Tone Switching

The side-tone switching option enables the operator to mon-
itor single-tone remote signaling or Unit ID tone transmissions
on the 12W audio speakeramplifier to let the operator know
when voice message can start.

¢. Time-Out Timer (T*O°T)

*“Converta-Com” Consoles equipped with this option con-
tain a special circuit which turns off the portable radio transmit-
ter and emits an alert tone from the speaker when transmission
time exceeds the predetermined time limit (approximately 50
seconds). Releasing the PTT switch resets the T*O<T, and the
receiver operates normally without the alerting tone. Another
transmission may be initiated immediately after releasing the
PTT switch. This option alerts the operator if the transmitter
is accidently keyed — preventing channel interference.

d. Time-Out Timer with Side-Tone Switching

“Converta-Com” Consoles equipped with this option oper-
ate in the same manner as described for the side-tone switching
option and the time-out timer option.

e. Internal ¥2W Speaker (NLN4470A Console)

The NLN4470A Console is the basic -internal speaker-
“Converta-Com’” Console. It consists primarily of a housing,
a connector board, a charger board, and an external hand-held
microphone. The console housing (bottom) has “‘grille-like”
perforations for receiver speaker audio outlet. Internal speaker
audio output is rated at /5W.

f. External ¥2W Speaker Option (NLN4471A Console)

The NLN4471A Console is equipped with an external /2W
speaker which interconnects to the rear of the console through
a two-pin mating connector. This console operates in the same
manner as the basic NLN4470A Console described in the pre-
ceding paragraph, except that the audio output is connected to
the external /2W speaker.

g. External 12W Speaker/Amplifier Option
(NLN4472A Console)

The NLN4472A Console is equipped with a 12W audio
amplifier and a 12W speaker. This console operates in the same
manner as the basic console previously described, except that
the portable receiver audio is further amplified through an ex-
ternal 12W audio amplifier contained within the speaker audio
amplifier housing. The audio level for the 12W speaker audio
amplifier is controlled by the console volume control, regard-
less of portable’s volume control setting.

h. External 12W Speaker/Amplifier for
Unit ID Radios (NLN4781A Console)

The NLN4781A Unit ID Pocket Console Kit is equipped
with an external 12W speaker audio amplifier kit and a wide-
bodied console pocket to accept portable radios having Unit ID
circuitry.



i. Roof-Top Antenna

Several options of vehicular roof-top antennas are avail-
able to suit a particular operating frequency requirement. The
internal antenna of the portable radio is disabled and the roof-

top antenna operates whenever the portable radio is inserted
into the console for vehicular operation. Reception and trans-
mission are accomplished with these vehicular (external)
roof-top mounted antennas to improve the operating range of
the portable radio.

INSTALLATION

1. UNPACKING

The “Converta-Com’” Console has been carefully inspected
and thoroughly tested before shipment from the factory. Upon
receipt of the packaged console, inspect the shipping carton(s)
for outward signs of damage. Any visible damage should be
immediately reported to the local carrier for corrective action
to repair or replace the damaged component(s). In addition,
check the overall contents against the shipping invoice or bill
of materials.

2. SYSTEM POWER REQUIREMENTS

Before connecting any console unit to its operating dc
power source, be sure all fuses are inserted in their respective
fuseholders and their values are correct (fuse values are rated
for maximum system capability). Replace defective fuses with
the same vatue only.

CAUTION
The “Converta-Com” Console is designed to operate from
a negative ground system. Check the vehicle ground
before installing the unit.

3. INSTALLATION PLANNING
a. General

Before starting the installation, first détermine the location
of the console and microphone, and if applicable, the external
speaker. On most vehicles, it is necessary to penetrate the fire-
wall to reach the battery, check the opposite side of the firewall
before drilling holes, and be sure grommets are used whenever
cable(s) pass through the firewall. Because of the wide varia-
tions in vehicle design, these instructions may be modified to
suit each particular installation requirement. A properly instal-
led console will minimize service calls and equipment down-
time. Consider the following requirements when planning the
installation.

INSTALLATION GUIDELINES
@ DO use all mounting holes provided.
® DO use lockwashers where provided.

® DO check that console cables are not placed under stress,
are not weathered, or are not subjected to damage due to
engine heat.

8]

® DO follow proper A + and A — connections.
® DO tape all splices securely.

DON’T install the console to any portion of the vehicle that
is not rigid or is subject to excessive vibration.

DON’T install the console in areas where rain and snow can
easily get into the console; such as next to a vehicle window
which may be left opened.

DON’T dress cables over sharp edges that could cause wear
or tear of the cable insulation.

DON’T install the console in locations where it will interfere
with the vehicle operator or operating controls.

DON’T install the console where it will be difficult for the
operator to reach.

WARNING
For vehicles equipped with electronic anti-skid braking
systems, refer to the “Anti-Skid Braking Precautions”
section of this manual (Instaliation).

b. Console Location

The console is normally mounted under the dash of the ve-
hicle. An optional NLN4739A Installation Kit is available for
mounting the console to the floor. Also, if the console is to be
used with the ““Systems 90 accessories, option H754 must be
used with either the dash-mount kit or the hump-mount kit. A
12" clearance is required in front of the console to insert and
remove the radio, and a 3" clearance is required in the rear to
connect the power, microphone, and speaker cable (if used).
Consider the accessibility of the controls to the operator.
Where possible, mount the console either under the dash or on
the floor near the center of the vehicle.

c. Microphone Bracket Location

Where possible, mount the bracket on the dash near the
right side of the operator. The location should be within easy
reach of the operator and convenient to remove and replace the
microphone without interfering with any of the vehicle’s panel
controls.

CAUTION
Do not attach the microphone mounting bracket onto the
console housing.




d. Speaker Location

The optional speaker is normally mounted under the dash,
near the right side of the vehicle. However, the trunnion brac-
ket permits mounting the speaker against a wall or at the bot-
tom of the dash. Avoid mounting the speaker on the floor
where high passenger traffic exists. A metal strap-type bracket
is provided for mounting the speaker. If desired, the trunnion
bracket can be removed and the hanger bracket (mounted on
the back of the speaker) can be used to temporarily hang the
speaker on the vehicle door or window to permit monitoring
radio messages while the driver is outside the vehicle. Refer
to Figure 4 for details.

e. Battery Connections

Determine the best cable route from the rear of the console
to the vehicle fuse block (under the dash) and to the vehicle
battery through the engine firewall. The best route should in-
clude the shortest path to the battery terminals, yet provide pro-
tection to the cable from the engine heat. Be sure grommets
are used whenever the cable must pass through a hole in a metal
panel such as the firewall. The power cables must also be
routed in a way that protects them from being pinched, or
crushed because of high passenger traffic.

f. Antenna Location

Complete installation instructions are supplied with each
antenna ordered. Refer to these instructions for all information
pertaining to the antenna. Also, refer to the Safety Information
paragraph in the FOREWORD of this manual for additional
information.

4. CONSOLE INSTALLATION
a. General

Install the console according to the following procedures,
or adapt the procedures to each specific installation require-
ment; refer to Figure | or 2.

b. Dash-Mount Kit (NLN4738A)

(1) Using the trunnion bracket as a template, drill the
mounting holes and mount the bracket using the hardware
supplied with the installation kit.

(2) Position the console in the trunnion bracket so that the
knurled fittings of the console and trunnion bracket fit together.

(3) Insert two (2) Allen-head screws and two (2)
lockwashers through the trunnion bracket into the console. Do
not tighten the screws at this time; it will be necessary to
remove the console to attach the cables.

.218 DIA. HOLES \?'“@
CUT AWAY _F7*
OF DASH N, _ _ /= '

£

"CONVERTA-COM"
CONSOLE

PLF-1366-O
ITEM MOTOROLA
NO. NOMENCLATURE PARTNO.
1 SCREW, Allen; 5/16-24 0383265G04
2 NUT; 5/16-24 x 9/16 x 7/32 0200115567
3 BRACKET, Trunnion 0705159F01
4 CLIP, Hump-mount 4205152F01
5 SCREW, Machine; 10-32 x 1 0305336R09
6 LOCKWASHER; 10 0400007652
7 NUT;10-32 x 5/16 X 1/8 0200138684
8 SCREW, Seit-tapping; 10-12 x 3/4 0300400220
9 LOCKWASHER; 5/16 0400009775

CUT AWAY OF CONSOLE™ _
OR FLOOR -

BEPF-8356-0

Figure 1. Console Installation Detail



"SYSTEMS 90"
ACCESSORY

CUT AWAY doa(D)
OF DASH r__;“.zle DIA. HOLES
~ |

—

"CONVERTA-COM"
CONSOLE

"SYSTEMS 90"
ACCESSORY

CUT AWAY OF CONSOLE ™
OR FLOOR

\ BEPF-8410-0

PLF-1367%0 Figure 2. Console to “Systems 90" Installation Detail

ITEM MOTOROLA
NO. NOMENCLATURE PARTNO.

1 SCREW, Allen; 5/16-24 0383265G04

2 NUT; 516-24 x 916 x 7/32 0200115567
3 BRACKET, Trunnion 0705159F01
4 CLIP, Hump-mount 4205152F01

5 SCREW, Machine:10-32 x1 0305336R09
6 LOCKWASHER:; 10 0400007652

7 NUT;10-32 x 516 < 1/8 0200138684
8 SCREW, Self-tapping:10-12 x 3/4 0300400220

9 BRACKET, Systems 90 0705237F01
10 LOCKWASHER; 5/16 0400009775




¢. Hump-Mount Kit (NLN4739A)

(1) Secure two hump-mount clips to the trunnion bracket
with two (2) Allen-head screws, two (2) lockwashers, and two
(2) nuts.

(2) Using the trunnion bracket from the dash-mount kit,
position both trunnion brackets back-to-back so that the
mounting holes are aligned. Secure the trunnion brackets to-
gether using four (4) machine screws, four (4) lockwashers,
and four (4) hex nuts.

(3) Using the hump-mount clips on the trunnion bracket as-
sembly as a template, drill six (6) mounting holes and mount
the bracket assembly with six (6) self-tapping screws.

(4) Position the console in the trunnion bracket assembly
so that the knurled fittings of the console and trunnion bracket
fit together.

(5) Insert two (2) Allen-head screws and two (2)
lockwashers through the trunnion bracket into the console. Do
not tighten the screws at this time; it will be necessary to re-
move the console to attach the cables.

d. “Systems 90” Mount Kit (NLN4473A)

(1) If the “Converta-Com” Console and **Systems 90~
equipment are to be dash mounted, perform step 4.b.(1) of this
section. If they are to be hump mounted, perform steps 4.c.(1)
through 4.c.(3).

(2) Locate the “Systems 90" bracket; notice that one end
is flat and the other has a protrusion (see Figure 2). The end
of the bracket that protrudes must face inward (towards the
equipment).

(3) Position the console in the trunnion bracket so that the
knurled fittings of the console and trunnion bracket fit together.

{4) To both sides of the trunnion bracket, attach a **Systems
90" bracket; feed an Allen-head screw through the hole of the
flat end of the bracket, through the trunnion bracket, and into
the console. Do not tighten the screws at this time; it will be
necessary to remove the console to attach the cables.

(5) If there is a limited space behind the console, attach the
cables before installing the **Systems 90 accessory on the
mounting bracket. Refer to ““Console Intercabling Detail”
(Figure 9) to connect the cables to the console.

(6) Position the **Systems 90" accessory on the bracket and
secure it in position with two (2) Allen-head screws.

5. ANTI-SKID BRAKING PRECAUTIONS
a. General

The following transmitter installation and test procedures
are recommended for vehicles with electronic anti-skid braking
systems.

b. Installation Suggestions

Locate the braking modulator box in the vehicle. The brak-
ing modulator box is located in the trunk in Chrysler Corpora-

tion cars and either in the trunk or under the dash in General
Motors and Ford Corporation automobiles. A service manual
may be helpful to aid in the location of the braking modulator
box. Perform console installation in accordance with the
following recommended procedures:

1. If the braking modulator box is mounted on the right side
of the vehicle, mount the console on the left side to give it as
much space as possible between the braking modulator box and
the console. If the braking modulator box is mounted on the
left side, reverse the procedure.

2. Use the shortest practical length of Motorola coaxial
cable.

3. Mount the antenna on the opposite side of the car trunk
from the braking modulator box.

4. Route all cables along the opposite side of the vehicle
from the braking modulator box.

5. Do not operate the transmitter while the vehicle is in
motion with the trunk lid open.

¢. Test Procedure

This test is divided to cover several different types of interfer-
ence. Disturbance of the electronic anti-skid device can usually
be detected in several different ways in the vehicle’s braking
system; i.e., by the lights, any irregular audible sounds, any
change in the performance of the braking system itself, etc.

NOTE: During checks I through 6, however, none of the
above conditions should be observed. :

1. With the car gear selector in NEUTRAL or PARK and the
engine running at a fast idle, key (turn the carrier on and
off) the transmitter with and without modulation keeping
your foot off of the brake pedal. Refer to the note above.

2. Repeat the preceding procedure with your foot gently
pressing on the brake pedal. Refer to the note above.

3. When making this test, while the car is stationary, allow at
least 2 car lengths and possibly even more of clear area in
front of the vehicle. Press your foot on the brake with just
enough pressure to keep the vehicle from moving. Place the

. car in a forward gear with the engine at a fast idle, then key
the transmitter with and without modulation.

WARNING

Disruption of the anti-skid braking system may cause the
vehicle to move forward in addition to the lights and
audible sounds mentioned above.

4. Drive at a moderate speed (15-25 mph) with your foot off
the brake pedal, and have an assistant key the transmitter
with and without modulation. Refer to the above warning.

5. Repeat step 4 with foot slightly on the brake pedal to turn

on the brake lights. Refer to the above warning.

6. Increase speed to 25-30 mph. Decelerate slowly and come

to a stop. As you do so, have an assistant key the transmitter
with and without modulation.



WARNING
Severe disruption of the electronic anti-skid braking
system may cause loss of control of the vehicle during
steps6and 7.

7. While making abrupt stops from 20 mph, have an assistant
key the transmitter with and without modulation.

If no interference or disruption is noticed, repeat making ab-
rupt stops from 30 mph.

If no malfunctions are observed after the above tests are per-
formed, it can be assumed no apparent problem exists and the
car can be released to the customer.

If any of the previously mentioned tests results in a brake
malfunction, contact the car manufacturer service department
as soon as possible and remove the radio from the vehicle.
Do not complete installation.

6. MICROPHONE BRACKET INSTALLATION

The microphone bracket should be installed within easy
reach of the operator. When mounting the bracket onto the
dash, make sure that all vehicle wires are cleared from the
panel before drilling the mounting holes. Refer to Figure 3 and
attach the microphone bracket to the mounting location on the
dash. Using it as template, drill the mounting holes and attach
the bracket to the dash using the two self-tapping screws pro-
vided. Be sure to have enough room above the bracket to easily
insert and remove the microphone.

CAUTION
Do not mount the microphone bracket on the “Converta-
Com” Console housing.

SELF-TAPPING SCREWS
NO. 8-15x1/2"

AEPF-7000-0

Figure 3
Microphone Bracket Installation Detail

7. SPEAKER INSTALLATION

a. 12W Audio Amplifier-Speaker Installation
Refer to section 68P81102C04 in the back of this manual for

installation details for the I2W audio amplifier-speaker.

b. External ¥2W Speaker Installation
1. Using the speaker trunnion bracket as a template, drill
the necessary mounting holes and secure the bracket with
the self-tapping screws provided in Speaker Mounting
Hardware Kit, part n0.0105954C50. Refer to Figure 4 for
details.
2. Position the speaker onto the trunnion bracket, and
secure it into position using the wing screws supplied.
3. Connect speaker plug P2 to J2 of the ““Converta-Com’
Console.
4. Neatly route the speaker leads and secure them from
view

STANDARD MOUNTING

BRACKET DETAIL

HANGER BRACKET
MOUNTING SCREW
PHILLIPS MACHINE SCREW
6-32x3/8"

WING
SCREW (2}

DASHBOARD IS

é« 10-16X5/8"
SELF-TAPPING
SCREW

WINDOW MOUNT

OPTIONAL
WINDOW/WALL MOUNTING
BRACKET DETAIL |

WALL MOUNT

WALL MOUNT
BRACKET

6-20x%14/2"
SELF-TAPPING
SCREWS

BEPF-7001-B

Figure 4. External y2W Speaker Installation Detail




CONNECTOR
BLOCK
CONTA(?(’) REMOVAL
(6684690601)

(TOOL SUPPLIED AS PART OF KIT}

NSERT TOOL FULLY
TO RELEASE LEAD
TAB ON CONTACT KEEPS CONTACT
LOCKED IN BLOCK{IF TAB IS ON

CONTACT

WHEN FULLY INSERTED,TIP
OF TOOL DEPRESSES TAB TO
RELEASE CONTACT

‘CONTACT
Ry
AEPF-7006-0

RED POWER CABLE TO
RING TONGUE LUG FOR
BATTERY CONNECTION

RED POWER CABLE FROM
CONSOLE (CUT AND
TRIM TO LENGTH )

IN LINE BARE
FUSE HOLDER LEAD
0984239F01

RECONNECT UPON REINSTALLA-
TION, USE AN IN-LINE INSULATED
SPACE CONNECTOR.

HEAT SHRINKABLE

TUBING. SLIDE OVER
CONNECTION AND SHRINK

USING A HEATED AIR SOURCE.

SOLDER AEPF-6628-A

Figure 5.
P3 Contact Pin Removal and Installation

CAUTION
Care should be exercised when connecting external
audio PA systems to the output of J2, the %W speaker
jack. Do not ground pin 2 of J2 as this may damage the
portable radio audio PA module.

8. ANTENNA INSTALLATION

Install the antenna as outlined in the installation instructions
supplied with the antenna. Pertinent information on frequency
matching and mounting details are supplied with each antenna
option.

9. CONSOLE INTERCABLING CONNECTIONS

Refer to Figure 9 before connecting any cable 1o the con-
sole. As shown in the figure, the console is used in a negative
ground electrical system. Also shown are the termination
points for the external speaker (AW or 12W). Perform the
following procedure.

CAUTION: Remove two six-ampere fuses from both
power cables (red wire and orange wire).

a. Refer to Figure 5 for information on removing and inserting
the contact pins in the multiconductor plug, if necessary.

b. If necessary, drill a %" entrance hole in the firewall and
insert the grommet.

Figure 6.
Fuseholder Wiring and Installation

. Route the red lead (without fuseholder) and black lead

through the firewall and into the battery compartment.

. Connect the black lead to the negative ( — ) battery terminal.
. Refer to Figure 6. Cut and trim to length the red power lead

and connect the red lead to the fuseholder.

CAUTION: Strip only sufficient insulation from the red
power lead. Thoroughly tape the entire connection upon
completion.

Connect the red lead with the in-line fuseholder to the
positive ( + ) battery terminal.

. Dress the wires so that they do not obstruct any operating

controls nor touch hot or moving parts of the engine.

. Refer to Figure 7 and install the fuseholder mounting brac-

ket in the battery compartment to hold the in-line fuseholder
of the red power lead.

Route and connect the orange ignition wire to the fuse block
or ignition switch for switched power.

Refer to Figure 8 and connect the multiconductor plug and
microphone plug to the console.

NOTE: The 12W audio/amplifier speaker cable con-
nects directly to the multiconductor cable plug P3.

FUSE MOUNTING
BRACKET

#10-16X374"
‘?“”"‘"" TAPPING SCREW
H

\\

\

SHEET METAL
PART OF
VEHICLE

Ji
MICROPHONE
JACK

[ e A Y

J3
1 1o MULTICONDUCTOR
llllllllll JACK

J2
172-w SPEAKER
= JACK

MULTICONDUCTOR MICROPHONE 1/2-w SPEAKER

%?AILI-I;O?_'E"& STRAIN RELIEF STRAIN STRAIN RELIEF
CONVENIENT SHEET POINT RELIEF POINT POINT AEPF-8358-0
METAL PART AEPF-6627-A
il
Figure 7. Figure 8.
Fuseholder Mounting Bracket Installation Console Jack Locations



k. If either of the two external speakers is used, connect it to
the console in accordance with the information in Figure 9.
Also refer to the 12W audio amplifier/speaker instructions
(68P81102C04) provided in the back of this manual.

I. Connect the antenna cable connector to the console rf jack
J4 (see Figure §).

m. Position the console in its operating position and tighten the
Allen-head screws (Item 1, Figure 1).

n. Replace the console in its operating position and tighten the
Allen-head screws (Item 1, Figure 1).

CAUTION: When reinstalling the two six-ampere fuses,

10. INSTALLATION CHECKOUT

After completing the console installation, check all elec-
trical wiring for tight connections. Also check all mechanical
parts for tight and secure mounting.

Check tor proper operation of the console and radio. Refer
to a separately supplied Motorola publication, **Converta-
Com” Console Operating Instructions, Motorola publications
number 68P81013C35.

NOTE: If alternator or other vehicular noise is present
in the received signal or in the transmission, refer to
Motorola publication **‘Reducing Noise Interference in
Mobile Two-Way Radios]” Motorola publication number
68P8I109E33, which may be ordered separately from

install a fuse into the red-lead fuseholder first; then install Motorola Communications Sector National Parts
a fuse into the orange-lead fuseholder. Department.
| «BRN
j‘ 2 BLK-WHT 12W SPEAKER
;‘l TOP3 | 3 /AMPLIFIER
uJ| 14 (OPTIONAL)
@ RED-YEL )
‘Li 19
ADD:
0984239F01 JUMPER P3-2I TO P3-22, G
HOLDER | JUMPER P3-2 TO P3-3 OR
FUSE 3700081057 FOR 12W SPEAKER/AMPLIFIER OPERATION
aED l/cROMMET o2 L
o——p- ; TO SPEAKER
12-VvOLT + FUSE AGC JACK (J2) 1/2W SPEAKER
VEHICLE TYPE 6A-250V T (OPTIONAL)
—  BATTERY QUICK ACTING .
6500015270 | 01‘3833:)%%8
BLK DIODE
| 4882525619 TOP VIEW
BLK . J4
| one 3ol Rt sack q
| P3| J3
]
| ! MULTICONDUCTOR
- ' [ 1
| RED P37 1 JACK CONVERTA- COM"
BLK P3-7 I CONSOLE
| ORG__ P36 !
_J| £ DSAMP FUSE L
g| TO SWITCHED P MicROPHONE JACK
= ariGnITION P [‘Jz
w h)
| SWITCH) 2 1/2-W SPEAKER r
w
| 10 172
WATT
SOEAKER MICROPHONE
BEPF-8357-A
Figure 9. Console Intercabling Detail NKN6226A Power Cable Kit TPLF-1574-B
MOTOROLA
PART NO. DESCRIPTION
3000858552 | Battery Cable (BLACK)
3000858553 | Battery Cable (RED)
3010286877 | Ignition Cable
0984239F01 Fusehoider (Red Battery Cable)
4284275B01 Fuseholder Mounting Bracket (Red Battery Cable)
0300400465 SCREW, Tapping; #10-12 X %4
1482882A01 Inline Fuseholder Body
1482883A01 Inline Fuseholder Cap
4282884A01 | Fuse Clip
4182885A01 Fuse Compression Spring
6500015270 | FUSE, 6A/250V; 3AG
2982044J02 Battery Terminal Ring Lug
2982607805 Ignition Terminal Ring Lug
3700081057 Rubber Grommet
1484556801 Connector Block Housing
0984151B06 Connector Block Contacts
4200867839 | Cable Clamp (“S” Hook)
4200893464 Cable (“S" Hook)
4210217A04 Cable Harness Strap
6684690C01 Contact Removal Tool
8 0105951G08 | Diode, With Leads




THEORY OF OPERATION

1. GENERAL

Connection between the radio battery and the console is
made through the charger contact block (contacts C, S, and H)
in the rear of the radio pocket. The contacts on this block and
the associated console circuitry automatically charge the porta-
ble radio battery.

Connection between the console and the portable radio
functions is made through the portable radio side circuitry
(P203). When the portable radio is inserted into the console
pocket, the side connector pins are automatically engaged, and
all basic portable radio functions are available to the console.

All basic portable radio controls remain operable except for
the volume control when the 12W external audio amplifier/
speaker is used. The hand-held microphone and the mobile
roof-top antenna are also automatically connected to the
portable radio when it is inserted into the console pocket.

During the following circuit descriptions, refer to the appro-
priate schematic diagrams in the pull-out pages of this manual.

2. CIRCUIT DESCRIPTIONS

.a. General

The console is powered directly from the vehicle battery
and through the vehicle ignition switch. The console consists
of  battery charging, PTT interlock, and audio
preamplifier circuits.

b. Battery Charging Circuit

When the vehicle ignition switch is turned “‘on;’ transistor
Q101 provides a ground for oscillator circuit U101, turning it
on into oscillation. Vehicle A+ is constantly applied to U101
and the voltage doubler circuit consisting of Q102, QI103,
Q104, QI05, CR102, CRI103, C104, and CI105. Transistors
QI10Z, QI103, QI04, and QIO5 operate as class C power
amplifiers which amplify the 20kHz signal from Ul0l. The
output of the amplifiers is coupled to junction of diodes CR102
and CR103 which alternately charge C104 and C105. The out-
put of the voltage doubler circuit is applied to a current limiter
consisting of Q113, CR104, CR105, CR106, R109, R110, and
pocket switch S1. CR104, CR105, and CR106 provide a voltage
reference for the current limiter circuit. The output of the cur-
rent limiter is then fed through battery detector circuit QI10,
CRI112 and CR113, and on to the radio battery through L101.

v Charge current is set to *‘slim-lin¢”” radios by R109. For set-
ting “‘omni’’ radio charge current, R110 is placed in parallel
with R109 whenever pocket switch Sl is closed.

When a radio is inserted into the ““Converta-Com’’ Console,
the charge current to the battery causes Q110 to conduct due
to the voltage drop across CR112 and CRI113. A portion of the
current limiter output is shunted through Q110 to a latching
circuit and the green LED charge indicator.

The latch circuit consists of Q111 and Q112. With an “‘omni”
radio in the console and the radio battery charge control ther-
mostat closed, Qlil and QI12 are not conducting, thereby

allowing a high rate of charge current into the battery.

Because of the battery charging contact arrangement, the
battery charging current is at the slow-charge rate when a
“*slim-line”” radio is inserted into the console. Depressing the
microphone switch for the first time will reset the charging cir-
cuit to a rapid charging rate.

As the radio battery approaches complete charge, the
charge control thermostat will open due to the temperature rise
of the charged battery. A positive voltage is then applied to the
base of Ql111, causing it to conduct and turn on Q112. A portion
of Q112 collector current 1s applied to the base of QIII, forward
biasing it enabling the circuit to latch on. Another path for Q112
collector current is through R126 to the base of Q109, turning
it on. With Q109 conducting, Q107 is forward biased, shorting
out CR104 and CRI105 in the current limiter circuit (this causes
the rate of the battery charge current to drop by a factor of 10).
If the battery charge control thermostat closes after rapid
charge, the latch circuit will not revert to the rapid charge mode
because the blocking action of CR110 allows the charge circuit
to remain in the slow charge mode.

With a “‘slim-line” radio in the console, operation of the
latch circuit is identical except that the “‘slim-line’ battery in-
corporates a positive temperature controlled thermistor in place
of a thermostat for the charge control. When the thermistor re-
sistance reaches approximately 800() with temperature rise,
the voltage at the base of QI11 becomes sufficiently biased to
cause the latch circuit to operate as previously described.

Two other modes of charge control are also designed into
the ““Converta-Com” Console: voltage cutoff and dynamic
voltage clamp. If the battery voltage exceeds 18 volts during
rapid charge as a result of low temperature, full charge, poor
console-to-radio connection, or poor radio-to-battery connec-
tion, the latching circuit reduces the rapid charge rate to a low
charge rate. Battery terminal voltage is sensed by regulator
VRI01. Any voltage exceeding 18 volts is coupled to the base
of Q111 through RI12! and CRI14, causing the latch circuit to
reduce the charge rate. If the battery terminal voltage continues
to rise even during trickle charge, the dynamic voltage clamp
circuit begins to operate. As the battery voltage approaches
18.6 volts, transistor Q114 begins to conduct, turning on Q115.
Q115 and R139 are in parallel with voltage reference diodes
CRI104, CR105, CR106. When Q115 starts to conduct, the refer-
ence voltage approaches zero volts, reducing the slow charging
current to extremely low value.

The charger circuit resets to rapid charge from a slow charge
state during transmit mode. When the microphone push-to-talk
switch is depressed, pin 6 of J1 is grounded through the micro-
phone circuit. The PTT ground is then applied through PTT in-
terlock Q1 and CRI11 to QI11 in the latch circuit. This causes
the voltage at the base of Q111 to drop below its emitter voltage,
thus resetting the latch circuit to a high battery charging rate.
In addition to resetting the latch circuit, the PTT ground is also
coupled to the base of QI06, causing it to conduct. If a *‘slim-
line”” radio is used, pocket switch S1 remains open. QIl06,
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which is in parallel with S1, electrically closes during transmit,
causing the current from the current limiter to be approxi-
mately twice the “*slim-line’ rapid charge rate.

If an “omni” radio is used, the charge rate will be the same
as the standard rapid charge rate. If the thermostat in the battery
is open during transmit, the charger circuit reverts to the slow
charge rate when the microphone PTT switch is released. How-
ever, if the thermostat is closed, the charger circuit remains in
the rapid charge rate until the battery temperature causes the
thermostat to reopen.

c. Interlock Circuit

The vehicle ignition switch controls several functions with-
in the “Converta-Com’ Console: the night light, the PTT inter-
lock, and charger oscillator UIOL. Q1 prevents the external PTT
switch from resetting the charger latch circuit in the event the
radio switch is off. QI also provides a dc path for the red trans-
mit indicator when the portable radio is turned on. The radio
PTT switch, Q2, is biased by the vehicle ignition switch. This
prevents the radio from transmitting whenever the vehicle’s
ignition switch is off. The ignition switch also controls QI01,
enabling the charger oscillator (U101) to operate only when the
ignition switch is on.

The night light switch Q301 is biased on by either the
vehicle ignition switch or the portable radio on/off switch.

d. 12W Audio Preamplifier Circuit

The 12W audio preamplifier circuit is used only when the
optional 12W external speaker/amplifier and volume control
are added to the console. When the portable radio is switched
on, Q204 is forward biased, turning “‘on” Q205, which in turn
switches the vehicle’s operating battery voltage to Q201, Q202,
and Q203. When audio signal is received by the portable radio,
the signal is applied via the console volume control to the base
of emitter follower Q201. The signal is then amplified by vol-
tage amplifier Q202 and dllrectly coupled to the base of Q203.
Q203 is an emitter follower and processes the audio signal to
the external 12W speaker/audio amplifier. The audio signal is
further amplified to 12W in the external speaker/audio amplifier
housing.

e. 12W External Audio Amplifier-Speaker

For description of the 12W audio amplifier-speaker circuits,
refer to manual 68P81102C04 in the back of this manual.

f. Sidelone Switching Circuit

The side-tone switching circuit monitors two outputs from
the radio; the output of the radio preamplifier (P6-V) and the
¥»W audio (P6-W). The presence of a side-tone signal (Unit ID
or single tone) is indicated by presence of audio at P6-W of the
connector board, and is routed to the input of the side-tone
switching circuit via P7-15. The presence of /2W audio is de-
tected by the side-tone switching transistors Q50! through
Q506, while Q507, Q508, and Q509 are switched on when a
de voltage is present at the portable radio preamp output. Q510
and Q511 route the tone to the input of the 12W audio amplifier/
speaker.
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When a dc voltage is present at the output of the portable
radio preamplifier, Q507 and Q508 are turned on. Q507 sets
and holds a reference voltage for the emitter of Q508 to ensure
quick turnoff when the radio receiver squelches. When Q507
is on, it causes Q509 to turn on. Q510 is then turned off, turning
off Q511 and preventing feedthrough of the ¥2W audio to the
12W audio amplifier. Also, Q504 is turned off to prevent the
audio detector from interfering with the operation of the con-
sole squelch switch circuit (Q503, Q504, Q505). When no d¢
is present at the 12W audio preamplifier output (radio
squelched or transmitting) Q507, Q508, and Q509 are off, al-
lowing the audio detector (Q501 through Q506) to function and
to turn on Q510. Turning on Q510 causes Q511 to saturate, cou-
pling audio from the ¥2W output to the input of the 12W audio
preamplifier circuit. The level of the side-tone heard at the
speaker can be adjusted with RS31.

Detector transistors Q501 and Q502 amplify the console
%W audio signal. The audio from Q502 is coupled through
C503 to the base of Q503. Diode CR501 clamps the negative
excursion of the audio signal to —0.7V. Components R506,
R507, R508, and CR502 set a bias level of 0.3V at the base
of Q503. Q503 is turned on for the portion of the audio signal
in excess of 0.6V, causing C504 to discharge through R509 and
turn on Q504. When the audio signal drops below 0.6V, Q503
turns off, but Q504 remains on until C504 is discharged. Dur-
ing the time Q504 is on, positive feedback is provided to the
base of Q503 through R518. This feedback keeps Q503 turned
on longer, decreasing the amount of rippie at the collector of
Q504. Transistor Q504 also charges C505 through R512 and
turns on Q305. Once Q504 turns off, Q505 is kept on until
C50S is discharged. The delays introduced by C504 and C505
are sufficient to keep Q505 on continuously when the >2W
audio is present. When Q505 is on, Q506 is also turned on,
passing the 12W audio squelch through R517 and CR503 to
J3-14 of the connector board.

g. Time-Out Timer Circuitry

The time-out timer option limits the duration of the portable
radio transmission to 50 seconds. Once the 50-second limit is
exceeded, the portable radio transmitter is dekeyed and an alert
tone is generated and heard at the speaker, letting the operator
know his transmitter is turned off. The red PTT indicator on
the console continues to glow as an additional reminder to the
operator that his PTT switch is still on. When the PTT switch
is released, the alert tone ceases and the portable/console com-
bination reverts to normal monitoring operation, resetting the
T*O°T so that transmission can again be initiated by
depressing the push-to-talk switch.

Depressing the microphone switch applies ground (through
Q1 on the connector board) to the base of Q401 and Q403, turn-
ing Q401 and Q403 on. When Q401 is turned on A+ is applied
to U401, and C401 begins charging through R403. Pin 3 of
U401 goes high, which turns on Q402 and pulis the PTT line
low, keying the portable radio transmitter through Q2 on the
connector board. At the same time, Q403 is on and applies




supply voltage to U402. U402 is connected as an oscillator to
generate alert tone at this time, Q406 is off preventing the tone
from reaching the input to the 12W audio amplifier.

Once C401 charges to 2/3 of the supply voltage (approxi-
mately 50 seconds after the PTT switch is closed), pin 3 of
U401 goes low, turning off Q402 which opens the transmitter
PTT line of the portable radio. At the same time, pin 7 of U401
goes low and turns on Q404. Q404 turns on the 12W audio
through R412 and CR403. Q404 also turns on Q406 which al-
lows the alert tone being generated by U402 to be fed to the
input of the 12W audio amplifier. The level of the alert tone
heard at the speaker can be changed by adjusting R410. In addi-
tion, Q407 is turned off by CR404, blocking the receiver audio
from the 12W input.

When the PTT switch is released, Q401 and Q403 turn off
which also turns off U401 and U402. This causes Q404 to turn
off, returning control of the 12W audio to the console squelch
circuit (Q3, Q4, Q5 on connector board) and turning Q407 on
which allows receiver audio to be applied to the 12W input.
Since U402 is turned off, generation of the alert tone stops.

h. Side-Tone Switching withTime-Out Timer
(1) General

This option provides a combination of side-tone
switching and time-out timer functions. The circuitry and oper-
ation of the side-tone switching option is the same as described
in paragraph 2.f. of this section. The time-out timer, however,
is configured differently. Despite differences in the configura-

tion, the function is similar to that described for the time-out
timer in paragraph 2.g. of this section.
(2) Time-Out Timer Circuit Description

Depressing the microphone switch applies ground
(through Q1 on the connector board) to the base of Q512 and
forward biases it into conduction. When Q512 is turned on,
supply voltage is applied to U501, and C512 begins charging
through R534 and R535. Pin 3 of U501 goes high, turning on
QS513. This pulls the PTT line low, which keys the portable
radio transmitter.

Once C512 charges to 2/3 of the supply voltage (ap-
proximately 50 seconds after the PTT switch is closed) pin 3
of U501 goes low, turning off Q513 which opens the transmitter
PTT line of the portable radio. At the same time, pin 7 of U501
goes low and turns on Q514, which turns on U502 through
CR509. U502 produces a square-wave output which is coupled
through R540 and C516 to Q515. Q515 is turned on by Q514,
coupling the alert tone to the input of the external 12W
amplifier. The amplitude of the alert tone can be changed by
adjusting R540. Q514 also turns on Q505 which turns on Q506
and the external 12W audio amplifier through R517 and CR503.
In addition, Q516 is turned off through CRSII, blocking
receiver audio from the 12W input.

When the PTT switch is released, Q512 is turned off,
turning off U501 and U502. This causes Q505, Q506, and
Q514 to turn off which returns control of the external 12W audio
amplifier to the console squelch circuit (Q3, Q4, QS5 on con-
nector board). Also, Q516 is turned on, allowing receiver audio
to be applied to the 12W input. Since U501 is turned off,
generation of the alert tone stops.



MAINTENANCE

1. INTRODUCTION

Efficient corrective maintenance requires an orderly and
logical troubleshooting procedure for localizing malfunctions
in the “Converta-Com” internal or external circuits. The
troubleshooting and repair of the console will be greatly
simplified by becoming familiar with the overall console and
radio operation.

This section provides detailed information required to iso-
late malfunctions to the internal or external circuits associated
with the console. The Troubleshooting Guide at the end of this
section provides information on possible circuit failures,
related symptoms, and suspected malfunctioning stages.

Generally, it may be assumed that if the console is totally
inoperative, the portable and/or vehicular battery are com-
pletely discharged, fuse is blown, or the power lead is opened.
However, if the console operates in the transmit mode, but not
in the receive mode (or vice versa), it may be assumed that the
batteries are serviceable and that one or more internal or exter-
nal functional console circuits are defective or marginal. Using
diagrams, troubleshooting charts, and deductive processes, the
suspected circuit may be readily found.

To further analyze the symptoms and possible cause(s) of
the malfunction, check rf power output using an in-line watt-
meter, audio deviation, and current drain. Once the general
problem area of the console system has been identified, careful
use of a dc voltmeter, ohmmeter, and/or oscilloscope should
help isolate the problem to a defective component.

2. TESTEQUIPMENT

The chart below lists the recommended test equipment to
properly service the console. See your Motorola sales repre-
sentative for aid in ordering test equipment. The sales represen-
tative will analyze your requirements and help you select the
latest available equipment and service aids to suit your indi-
vidual needs.

Battery operated test equipment is recommended when
available.

3. TROUBLESHOOTING CIRCUIT BOARDS

If circuit boards must be tested, the circuit boards may be
removed from the console and interconnected outside of the
“Converta-Com” chassis. Use care to isolate the circuit boards
from accidentally shorting out the boards against the metal
chassis.

4. CONSOLE DISASSEMBLY

For access to all internal parts of the console, remove the
housing, as described in the following paragraphs. Refer to the
Mechanical Parts Detail for a detailed exploded view of the
console internal assembly.

a. Locate the two Allen-head screws in the mounting detent
washer on each side of the console housing. Remove the
Allen-head screws, lockwashers, and detent washers.

b. Slide the console chassis out from the rear of the console
housing by lifting the rear top portion.

c. Toreassemble, reverse the procedure.

RECOMMENDED TEST EQUIPMENT

| MODELNO. | NAME | CHARACTERISTICS | APPLICATION |
R-1200 Service Monitor ---- Signal generator and frequency/
series deviation meter for wide-range
troubleshooting and alignment
S-1347 or DC Power Supply 0-20Wdc, 0-5 Amps, Current Bench supply
S-1348 Limited
S$-1053 AC Voltmeter 1mV to 300V RMS Audio voltage measurements and
—72dBto +52dB takeover measurements
S$-1063 DC Voitmeter 100mV min. full scale, 1UA-300mA, DC voltage and resistance
11 megohms input resistance, measurements
0.2() — 50 megohm resistance
R-1004 Dual-Trace Oscilloscope DC; DC to 15MHz. AC; 2Hz to 15MHz Waveform measurements
10MHz bandwidth, 10mVicm
S$-1350 In-Line Wattmeter 2.5W o 1000W; Checks portable power
insertion type Wattmeter, output while in the console
indicates forward or and reflected power from
reverse power the antenna system
T-1013 Dummy Load Can dissipate up to 300W rf load resistor (0-1000GHz)
T-1009 AC-DCVOM 20KQ/Volt DC Muiti-purpose battery operated VOM
or T-1010 5KO/NVolt AC
dB scale: —20dBmto +50dBm
S-1067 AudioOscillator |  ----- Audio circuit testing
RSX-1002 Power Desoldering Temperature controlled soldering iron Vacuum operated desoldering station
RSX-1003 Station with fixed vacuum air pump
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5. PARTS AND SUBSTITUTION

When defective parts or components must be replaced,
identical parts should be used. If the identical replacement
component is not locally available, check the parts list of the
respective printed circuit board for the proper Motorola part
number and order the components from the nearest Motorola
Replacement Parts Depot as listed in the ‘‘Replacement Parts
Ordering” on the inside back cover of this manual. If for any
reason, substitutions must be made immediately, reinstall the
exact replacement part as soon as possible to assure optimum
performance. The substituted part must have identical electri-
cal characteristics and must be of equal or higher voltage and
current ratings.

SLOT SIDE OF PLUG
MUST BE VISIBLE

Q105 \ Q103
\ /

CHARGER HEAT
CIRCUIT SHIELD
BOARD
AEPF-8450-0

Figure 10. Interconnection Detail

If it is necessary to replace transistors Q103 and Q105 on the
charger board shield, make sure to use an insulator and heat
conducting silicone grease under the transistors. The two
screws holding Q103 and Q105 also use insulated bushings. Be
sure to reinstall the bushings if these transistors are replaced
(see Figure 10).

6. REMOVAL AND REPLACEMENT OF
CIRCUIT BOARDS AND CHASSIS-MOUNTED
COMPONENTS

To determine the location of printed circuit boards and chas-
sis-mounted components, refer to the console’s exploded view
in the Mechanical Parts Detail diagram.

7. REMOVAL OF MECHANICAL PARTS

Refer to the Preventative Maintenance Section for instruc-
tion on removal and replacement of the major mechanical
parts. Also refer to the Mechanical Parts Detail for additional
information.

8. SOLDERING TECHNIQUES
a. Soldering Circuit Board Components

Early printed circuit board repair techniques stressed the use
of low wattage soldering tools to prevent board damage when
components were removed. Experience has shown that the low
wattage iron may actually cause printed circuit damage. A con-
siderable amount of time is required to heat a connection to its
solder melting point when a low wattage soldering iron is used.
During this heating time, heat is conducted away from the con-
nection along the printed circuit wiring. This conducted heat
may separate the copper foil from the board and may also dam-
age nearby solder junction points. The ST-1087 Soldering Sta-
tion, with an 800°F tip, is an excellent choice for printed circuit
work. This iron has a temperature-controlled tip to prevent ex-
cessive heating and also increases the life of the soldering tip.

NOTE: Use resin solvent and a small brush to clean
the surface area of the printed circuit before and after
soldering components to the circuit boards.

For removal and replacement of components from printed
circuit boards, use a circuit board holder such as the Motorola
ST-458 or equivalent. Mount the circuit board in the holder and
rotate the board to a convenient position. Gently grasp the
component lead with a “seizer”” (Motorola ST-207) or needle-
nose pliers. Heat the solder connection as described in the pre-
ceding paragraph, and remove the lead from the board. Do not
apply the soldering iron any longer than necessary to free the’
lead. After the component has been removed, prepare the
board for the new component by extracting all solder from the
mounting holes.

Use resin solvent and a small brush to clean the worked-on
portion of the printed circuit. Use the leads of the defective
component as a model to form the leads of the replacement.
Insert the new component with a slight bend on the leads at
the board to prevent movement while soldering. Heat the lead
and the printed circuit at the connection pad with a clean, hot,
well-tinned iron. Apply solder in moderation. Use only enough
to fill the hole, coat the pad, and provide a slight fillet around
the component lead, then immediately remove the solder and
iron. Allow time for solidification before proceeding. Do not
disturb the component while the connection is cooling. After
the solder has solidified, clip the lead as close to the board
as possible. Clean away residue with resin solvent and a
small brush. The finished connection should have a bright,
mirror-like appearance.

b. Desoldering Circuit Board Components

Clearing circuit board holes of excess solder with a pick,
as formerly recommended for some Motorola products, has
been shown to cause damage to the plating and the eyelet when
excessive zeal is used in applying this technique. In order
to prevent damage, a Power Desoldering System RSX1002
is highly recommended for printed circuit board component
removal.
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The Motorola Power Desoldeiing System provides vac-
uum, pressure, and hot air jet modk s of operation in one com-
pact unit. The system features a high flow rate of air which pro-
vides rapid cooling of the desoldered joint to prevent resweat-
ing or damage to circuit boards or expensive components.

The Power Desoldering System is completely self-con-
tained, and includes two independent temperature controls;
one for the desoldering handpiece, and the other for a soldering
iron. A foot pedal is used for control of the desoldering station
by remote control.

First, the area to be desoldered, such as a plated eyelet, is
heated with the temperature controlled handpiece to melt the
solder. Then a high flow rate of air, controlled by the foot pedal,
is drawn through the plated eyelet, across the pads, and around

9. CONSOLE TROUBLESHOOTING GUIDE

the lead to remove solder by vacuum suction and to cool the
area, preventing resweating. The desoldering tip is rapidly
cooled by the air flow at the same time preventing further un-
necessary heat from being applied to the workpiece. Molten
solder and clipped leads, if any, are drawn up through the hand-
piece and away from the printed circuit board.

Second, where plated-through holes are used, the pressure
mode provides a means of removing sweat joints resulting
from insufficient hole clearance. Using this mode,
“blindsided” solder joints can also be removed without dam-
age to pads er plated-through holes.

Third, the combination of precise heat and pressure controls
provides a hot air jet for removing lap soldered joints without
touching the circuit board.

SYMPTOM POSSIBLE SOURCE OF TROUBLE SYMPTOM POSSIBLE SOURCE OF TROUBLE
Console Dead Check fuses Hi Rapid Charge Check portable radio battery
Check battery connections Rate (over 18V) Check console to radio connections
Check for opened power cables Check radio to battery connections
Check console pocket battery contacts Check latching circuit
Check S1 switch Check VR101, Q111, CR114
No Receive Check P203 console to portable Check voitage clamp circuit
No Transmit mating connector Lo Battery Check latch circuit
Check P3 and J3 Charging Rate Check voltage clamp circuit
Check vehicular roof-top antenna Check Q114, Q115, CR104,
Check vehicular antenna coax line CR105, CR106
Check connector board
Check P1and J1
NoTransmit Check PTT circuit LowTransmitter Check microphone
Check microphone and cord Deviation Check MIC audio circuit
Check connector board Check connector board
Check TO-T if used Check P203
Check fuses Check microphone cord
Check St Check P1(J1)
No Receive Check speaker audio circuit NoTransmiit Check battery A+
Check P203 rf Power Check P3 (J3)
Check connector board Check fuses
Check P3and J3 Check P203
No Charge Check charger board Check antenna and line
No Audio Check S1 Hi Reflected Power Check vehicular antenna
Check connector board Check vehicular antenna coax line
Check Q113, P6 and J6 Check vehicular antenna connector
Check Q103, Q105, P8 and J8 Check for proper antenna mounting
Check P5 (J5), P6 (J6)
Check radio battery to console
mating contacts
Check P3 (J3)
14




10. CHARGING CURRENT ADJUSTMENT

When any component in the current limiter circuit is re-
placed, the “Converta-Com’ Console charging current should
be readjusted.

a. Required Test Equipment and Parts

(1) AO0.1Q) +1%; VoW resistor.

(2) A digital voltmeter with a O to 0.1V range (isolated
ground).

(3) A dc power supply with 13.8Vdc at 2 amperes mini-
mum output.

(4) Right-angle adjustment tool
NLNSI172A).

b. Procedure

(1) If an option board is used, unplug J6 and J7 from the
connector board.

(2) Slde the option board up and away from the chassis.

(3) Reconnect J6 to P6 on the connector board.

(4) Locate the red-yellow wire connected to the terminal
strip on the console pocket (See Figure 11). Unsolder
the wire from the terminal strip.

(5) Solder the 0.1€2 resistor between the terminal strip and
the red-yellow wire.

(6) Locate the two red-blue wires (J9-1, J9-2) connected

(Motorola part no.

between P9-1, P9-2 of the charger board and pocket
switch S1, and unplug a red-blue wire from the charger
board.

(7) Connect the digital voltmeter across the 0.1€} resistor
and set its range switch to 0.1V.

(8) Insertan ‘“‘omni” radio into the console pocket and turn
on the radio.

{9) Connect the power cable of the console (red wire to
A+ and black wire to A—) to the power supply and
adjust its output for 13.8Vdc.

(10) Connect the ignition switch lead (orange) of the con-
sole power cable to the positive terminal of the power
supply.

(11) The digital voltmeter should indicate 0.02Vdc. If not,
use a right-angle tuning tool and adjust R109 on the
charger board for a reading of 0.02Vdc as indicated on
the digital voltmeter (See Figure 11).

(12) Locate the red-blue wire disconnected in step (6) and
plug it back into the charger board.

(13) AdjustR110 on the charger board for a 0.04Vdc.

(14) Remove the portable radio from the console. Discon-
nect the console from the power supply, and remove the
0.1 resistor. Reconnect the red-yellow wire to the
terminal strip, and reinstall the option board (if used).

-

AEPF-8415-B

|le—— RIGHT-ANGLE TOOL

(NLN5{72A)
PO O—0 RED-YEL
WIRE
RED-BLU
WIRES

T;" S / A AN
X RED-BLU WIRES
N /RQ)-BLU (CURRENT VERSION
P -D-BLL S1,4005377K01 )

P
~ (EARLY VERSION S1,4082191J01)

Figure 11. Charging Current Adjustment—Wire Location Detail



PREVENTIVE MAINTENANCE

1. PERIODIC INSPECTIONS

a. Slow degradation in equipment performance if left uncor-
rected can lead to costly equipment down-time along with
costly console repair. Preventive Maintenance (PM) differs
from corrective maintenance in that minor equipment operat-
ing deficiencies can be corrected before breakdown occurs.
Periodic and systematic PM inspection schedules should be set
up to keep the equipment operational and failure free. The fre-
quency of PM schedules will be determined by the operating
environment where the equipment is being used. The periodic
inspection should include:  ~

® Visual inspection of cables for frayed or oxidized leads.

® Battery connections should be free from oxidation and
corrosion,

® Check external roof-top antenna for clean and rust-free
mounting.

® Check for tight connection of console-to-antenna cable
connector.

® Check system ground lead (black) for clean and proper
electrical contact.

® J4(P4),J3 (P3), J2 (P2), J1 (P1) should be checked for tight-
ness and good electrical pin contact. Pins should be visually
checked for wear.

® Check for loose components, component assemblies, and
mechanical assemblies for tight and secured installation.
The majority of console failures is directly related to poor
installation.

® Inspect all mounting brackets and associated mounting
screws for secure and tight console mounting.

® Check for overheated or discolored components.

® Check for proper (13.8Vdc) vehicular alternator charging.
Vehicular voltage can vary from as low as 12.9Vdc to as high
as 16 or 18Vdc without the operator ever noticing any vehicu-
lar defect, but it can affect the rated console operation.

® Visually check the unit for signs of damage.

® Inspect lock (item 12) for proper alignment. Retrofit kit
RPX4634A may be installed to insure proper alignment.

® Inspect pocket for proper bezel alignment.

® Remove outer cover (item 1) and check all hardware for
tightness, observing the torque specifications shown on the
Mechanical Parts Detail diagram.

® Inspect cam area for wear; see Figure 12. The cam area
should not be grooved or worn out in excess of Y If
the actuator cam area is worn excessively, the actuator
should be replaced.

® Inspect the gold contact pins (litems 141, 142, and 143) for
excessive wear and insufficient contact pressure by checking
the spring resiliency (items 140 and 144).

® Inspect battery contacts (item 73) for excessive wear, mis-
alignment, and spring resiliency.
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Figure 12. Actuator Contact Assembly

® Inspect battery block springs (item 75). Make sure that screw
depth (item 74) allows the spring to pivot freely.

® Pay special attention to items 7, 15, 16, 80, 11, 14, 34, 136,
and 145. If item 145 is not accessible, drill a '¥42" access hole
below it.

NOTE: When drilling the hole, take all necessary precau-
tions against metallic shavings dropping into the console.

® Inspect locator pin (item 134) for wear; if necessary, remove
retaining ring (item 131) using retainer ring pliers. Remove
old locator pin (item 134) and discard. Install new locator
pin (P/N4705611H01) and retaining ring.

® Check the adjustment of the actuator mechanism by inserting
a universal radio and checking the seven spring-loaded con-
tact pins to see if they have all been depressed (the retaining
rings should be slightly off the bushings). The two small pins
in the front should be depressed .032” minimum, and the in-
sertion force to lock the radio into the console must be less
than 50 pounds. If this is not the case, the unit requires ad-
Jjustment.

® Check for the presence of a spacer washer between items 12
and 13 on the lock assembly. If spacer washer is not present,
install spacer washer (item 98) and longer screw (item 14).

® The console should be lubricated using white grease, at the
points indicated in the Mechanical Parts Detail diagram. Be
sure to lubricate the pawl arm (item 119) at wear surfaces.

2. LUBRICATION AND TORQUE PROCEDURES

To ensure optimum performance of the console, it is also
necessary to periodically perform certain lubrication and torque
procedures of the various mechanical parts. These procedures
should be performed whenever routine maintenance is per-
formed on the console. The various points to be lubricated and/
or torqued are depicted by legend symbols placed adjacent to
the numerical callouts shown on the Mechanical Parts Detail
diagram. Each symbol signifies a specific lubrication or torque
procedure to be performed on that particular mechanical piece
part as follows:

% Loctite on Threads (Loctite 242)
@ Lubricant on Shaft or wear surface
ATorque in in-lbs ( *=20%)




3. ADJUSTMENT OF PAWL ARM

WITH SAFETY WIRE

. Procedure

(1) Remove the housing cover, and loosen the four pocket
screws (item 80).

(2) Insert a universal radio into the console; this should
shift the pocket to the far right side of the console with-
in the constraints of the four pocket screws (step 1).

(3) Tighten the three exposed screws (item 80). One screw

under the contact arm is not exposed.

(4) Eject the radio from the console pocket.

(5) Tighten the fourth pocket screw.

(6) Remove safety wire.

(7) All bolts should be tightened observing the torque
specifications (100 in. lbs. for items 117 and 124) as
shown in Mechanical Parts Detail.

(8) Turn the adjustable bushing (item 100), using tool
6605746101, in both directions and observe the corres-
ponding motion of the actuator pawl arm. Adjust the
bushing to the starting position as indicated.

(9) Reinsert radio with volume turned up to an audible
level in an unsquelched mode.

(10) Turn the adjustable bushing slowly counterclockwise,
until the contact arm is pushed-in sufficiently into the
side connector to break electrical contact and disrupt
audio signal. Key the PTT switch, and monitor the rf
output at the antenna jack.

(11) Looking through the hole in the front of the chassis (re-
move L.E.D. board and bracket, item 8); see Figure 13.
Check to see if the seven spring-loaded contact pins
have all been depressed (the retaining rings should be
slightly off the bushings). Continue turning the adjust-
able bushing slowly counterclockwise, until the two
large pins in the back have been depressed .032" (use
.032"dia. wire as a guage).

(12) If there is not enough adjustment left in the bushing due
to wear, replace the worn pawl arm, actuator arm, or
both, as necessary.

(13) Noting the positions of the two safety wire holes in the
shoulder bolt (Part No. 0305126F13), determine which
hole most nearly lines up with a slot in the adjustable
bushing. Turn the bushing in the direction required to
better align the slot with the hole.

(14) Thread the safety wire through the slot in the bushing
and the hole in the bolt to prevent the bushing from
turning.

(15) Check for intermittent contact by pushing the radio to
the far right of the pocket and try pulling the contact
arm away from the side connector of the radio. If the
contact is intermittent, tighten the bushing (coun-

terclockwise) to align the other hole with the nearest
slot, and insert the safety wire.

(16) Eject and reinsert the radio several times, checking for
smooth operation. If the insertion force is too high, (50
Ibs. max.) or if the radio will not go in at all, remove
the safety wire, turn the adjustable bushing back
(clockwise) to align the other hole with the nearest slot;
insert the safety wire, see step 15; and repeat steps 16
and 17, making observations for intermittent or exces-
sive insertion force.

(17) If the console under test has had the safety wire
installed, then proceed to step 21; otherwise proceed
to step 19.

(18) Remove and discard the wire clip (item 129) located at
the rear of the actuator contact arm (item 132). Do not
confuse this with the wire clip located at the front of
the actuator contact arm (see Figure 13).

(19) Using a nylon cable strap, attach the cable harness of
step 19 (as shown in Figure 13).

(20) To safety wire the bolts, use needle-nose pliers to pull
half the length of the wire through from the adjustable
bushing and shoulder bolt (screw A 'in Fig. 14) so that
both ends are of equal length.

(21) Start the first clockwise twist in the pair of wires by
hand in the 30° region shown in Fig. 14. Uisng safety
wire pliers (6605942M01), complete the clockwise
twist between screw A and screw B such that the last
twist occurs 2” to 34" from the centerline of screw B,
as shown in Fig. 14.

(22) Insert one wire through screw B, and resume twisting
of wire pair by repeating the hand twist procedure used
in step 21 at a point %4 to V2" from the end of the first
twist. Using safety wire pliers, complete the clockwise
twist such that the last twist occurs at the perpendicular
line “AA” shown in Details A, B and Cof Fig. 4.

(23) Insert one wire through screw C within the 90" region
shown in Detail A. Where only a single through hole
screw is used, refer to Details B and C which shows
the additional 45" safety wire entrance area.

(24) Tighten the safety wire by pulling both ends towards
the wall of the “Converta-Com” Console chassis. Hand
start a clockwise twist and, using the safety wire pliers,
add an additional five twists, minimum. Clip off and
discard the excess wire. Bend the five-twist wire length
against screw C to eliminate the safety danger posed
by protruding lengths, of sharp wire.

(25) Recheck .032" pin adjustment.
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DETAIL A (EARLIER VERSION)

ROUTE THE SAFETY WIRE THROUGH =TIy
THE SHOULDER BOLTS IN A MANNER/
SUCH THAT WIRE DIRECTION TEND:!
TO HOLD THE BOLT TIGHT

NYLON TY WRAP
SECURE CABLE

AT THIS POINT = 4 TURNS
- MIN.

6 TURNS §

MIN.  § 512 TURNS
/ MIN.
ACTUATOR
BOLT > LATCH
BOLT

DETAIL B

032" GAP ON
REAR TWO LARGE PINS

CHECK TO INSURE THAT THE
SPRING LOADED CONTACT PINS
ARE MAKING GOOD PRESSURE
CONTACT WITH THE RADIO SIDE
CONNECTOR

BEPF-11207-A

|

Figure 13. Pawl Arm and Safety Wire Installation Detail

SCREW C SCREW C SCREW C
DETAIL A

DETAIL B
{2-HOLE SCREW) {SINGLE HOLE SCREW) DETAILC

45° REGION 45" REGION

SCREW C
{SEE DETAILS A, B, AND C)

30

SCREW A

BEPF-11518-A
WALL OF CONVERTA-COM CHASSIS
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Figure 14. Pawl Arm and Safety Wire Detail




b. Updating Actuator Assembly

To Latest Specifications

During the early part of 1986, the actuator assembly was re-
designed to eliminate the safety wire locking mechanism. The
new assembly can be retrofit in its entirety by ordering and in-
stalling a new actuator assembly (part no. 0105953D14).

4. ADJUSTMENT OF PAWL ARM WITH LATEST,
NON-SAFETY WIRE DESIGN

a. Procedure

Follow procedures (1) thru (17) outlined in section 3./a. AD-
JUSTMENT OF PAWL ARM WITH SAFETY WIRE. If the
unit has not had the safety wire adjustable pawl arm installed,
observe procedures (19) and (20). Substitute cotter pin for
safety wire. Add procedure 17a: Bend cotter pin as indicated
in Figure 16.

TURN
ADJUSTABLE
BUSHING

- ACTUATOR
: ~ PAWL ARM
o
N
g
~
N

AEPF-17782-0

Figure 15. Bushing Adjustment Detail

/COTTER PIN

AEPF-17783-0

Figure 16. Cotter- Pin Installation Detail

START

SWITCH ON

MAKE SURE MT500 SERIES
“HANDIE-TALKIE"” RADIO

AND BATTERY ARE IN GOOD

OPERATING CONDITION

lBAD

FIX RADIO/REPLACE

BATTERY

AND ASSOCIATED WIRING

LOwW

CHECK MIC SWITCH, CABLE, 4__%__

N ,
—O_"LREMOVE PIN

YES

CHECK FOR AT LEAST
13.6 Vdc BATTERY
(VEHICULAR) POWER
INPUT TO CONSOLE

CIRCUITRY IF RADIO
BATTERY IS DISCHARGED

'

1) RECHECK RADIO AND
BATTERY

2) CHECK DC CIRCUITRY
IN CONSOLE FOR PROPER
CHARGING OPERATION IF
BATTERY IS
DISCHARGED

BAD CHECK CHARGER
CIRCUITRY

(MIC CONN)

1/2-WATT
INT. AUDIO p| CHECK IF SPKR DISABLE |
PIN IS REMOVED
SET VOLUME CONTROL TO 1/2-WATT , ,
MID RANGE, SQUE._CH CONTROL p{ IS NOISE HEARD FROM NO JEXT AUD*Q, CHECK 1/2-W EXT.
FULLY CCW, “PL"” GFF, IGNITION CONSOLE OR EXT SPKR? SPEAKER
YES
12-WATT 1) CHECK 12-W
EXT. AUDIO._ | SPEAKER AMPLIFIER
INSERT RADIO IN CONSOLE. | CONNECT INLINE RF 2) CHECK PREAMP
_GQO_D’ CONNECT POWER CABLE WATTMETER TO REAR CIRCUITRY
AND 1/2-W OR 12-W EXT. OF CONSOLE AND ANTENNA
SPKR IF USED (10 WATTS POSITION)
DEPRESS PTT SWITCH ON
MOBILE MICROPHONE
CHECK Q1 AND Q2 CIR-
| CUITRY ON CONN. BRD | NO | DOES RADIO TRANSMIT?
AND CONTINUITY TO (DOES SPEAKER QUIET?)
CVC CONN PIN 5 QES
CHECK RED LED. CHECK |q NO DOES RED LIGHT COME
Q1 CKT ON CONN. BRD ON?
lYES
— oS S UNKEY MOBILE MICRO
CHECK REFLECTED ¢ NO DOES CONSOLE HAVE PHONE, CHECK FOR PROPER [——p»
POWER OR RATED FORWARD POWER? CHARGER OPERATION
; LOW
'HIGH lves
\ 4 YES
1) CHECK COAX AND APPLY A 1 kHz SIGNAL
CONNECTORS. OF -13 dBm BETWEEN p| IS THERE SUFFICIENT NO B TO PIN 6 OF CVC SID
2) CHECK CHARGER PIN 5 AND PIN 4 OF J1 DEVIATION? E

EPF-8379-A

1) CHECK FOR CONTINUITY

CONN. TO J203 OF RADIO
2) CHECK MICROPHONE
ELEMENT AND MICRO-
PHONE AUDIO CIRCUIT

TROUBLESHOOTING CHART
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CHARGER BOARD

(EARLY VERSION)

CONNECTOR BOARDS
(CURRENT VERSION)

" oL egpr-8368-C

LED BOARD
VIEWED FROM_COMPONENT SIDE
N
\A_ / e - a\
3y
N
|
I4 N
2\ /I
e Buk| veL-

® 55 CEPF-B366-0

' OL CEPF-8368-0

i,

~SEPPERPEANENEetNaaqaR &
BWiC7 NN\ _

“(USED ONLY @
WHEN OPTIONS
ARE SUPPLIED)

% BACK OF BOARD COMPONENT

WICe 25 e
I IITTLILITL

7

H
H
H
1

af

990900000000

£IO0-G

Ol - EEPF -8382-C r

SN [SE—

VIEWED FROM SOLDER SIDE

OL - EEPF - 8902-C

20 CVC CONSOLE CIRCUIT BOARD DETAIL

VOLTAGE MEASUREMENTS

CONNECTOR BOARD DC VOLTAGE MEASUREMENTS

1. ITEMS REQUIRED:
a. UNIVERSAL,“OMNI” OR “SLIM-LINE MT500 RADIO
b. MT500 BATTERY
¢. DCVOLTMETER
d. DC POWER SUPPLY-13.8Vdc @ 6A.

2. CONNECT CONSOLE TO THE DC POWER SUPPLY AND SET IT TO
SUPPLY13.8Vdc @ 6A.

3. PLACE MT500 RADIO INTO CONSOLE AND MAKE THE
FOLLOWING DC VOLTAGE MEASUREMENTS.

Q301 a1 a2 203
c|sB|e|e|c|E|B|cC lBo|E
IGNITION
SWITCH OFF BWBIO5) - 1= - -]
IGNITION
SWITCHON LN A A T e T B I
RADIO OFF R R U R A A R
RADIO ON .| - |128]131]23.3|23.3[22.7 |22.3|135 | 5.7
EXTERNAL MIC. PTT
SITON CLOSED .| -|3|vw0|33]03]11|0a| - |-

4. IFTHE CONSOLE IS EQUIPPED WITH THE 12W
AMPLIFIER-SPEAKER, MAKE THE FOLLOWING DC VOLTAGE
MEASUREMENTS.

Q204 Q205 Q4| a3 |as
B(c|lc|B|leE c|eE|B|B
IGNITION SWITCH OFF 0801 90123/130( - | - | - | -

RADIO ON; OPEN
SQUELCH; MIN. AUDIO

RADIO ON; SQUELCHED ~-l-~]-!-]-]01j0] 0|0
EPF-8416-B

CHARGER BOARD DC VOLTAGE MEASUREMENTS

1. ITEMS REQUIRED:
a. UNIVERSAL,“OMNI;’ MT500 RADIO
b. MT500 BATTERY
c. DCVOLTMETER
d. DCPOWER SUPPLY-13.8Vdc @ 6A.

2. CONNECT CONSOLE TO THE DC POWER SUPPLY AND SET ITTO
SUPPLY13.8Vdc @ 6A.

3. PLACEMT500 RADIO INTO CONSOLE AND MAKE THE
FOLLOWING DC VOLTAGE MEASUREMENTS.

- - - - - (135144 49 |49

Qi08 | Qi10 | Ot | QM2 109 Q4

uektf E | € | B | C C B E c

NO RADIO IN CONSOLE 1 |28.0/0.95]/1.48 |1.40 (1.25 |1.39 |0.74|22.5
FAST CHARGE 4 ]23.0(19.1|0.19 |0.12|22.0| 0.2 |0.74| .23
SLOW CHARGE 1 124.0|185| 1.6 {153/ 0.8 | 1.6 | 0.8 [24.0
EPF-8359-0



MOUNTED ON HEAT SINK
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o LY . e - N—- Y Y Y — Y Y _ Y] 1 r8
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— < “a | PTT LIGHT (RED) + Pg-1 CHARGER BOARD POWER CONNECTIONS
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N1248A “CONVERTA-COM” CONSOLE

Electrical Parts List TPLF-1363-C
» at12 4800869643 | PNP; Ty/pe M9643
RE&‘»FYEMRBEO"EE Mg;}gﬂ%A DESCRIPTION Q113 4800869807 | PNP: Tv/pe M9807
. Q114 4800869642 | NPN; Tv/pe M9642
Q115 4800869328 | PNP; Tv/pe M9328
CAPACITOR, Fixed: uF + 20%; 20V Q201 4800869594 NPN; Ti/pe M9594
unless stated Q202thru 204 4800869642 | NPN; Tyype M9642
c1 2383210A19 | 500 Q205 4800869643 | PNP; Tiype M9643
Ca Sao9a7Dre | 2310V Qo 4800368568 | NPN; Tyine 3560
cs 0882096J30 | 0.22 + 10%; 250V aeﬁtfﬁ'egs“;;'t’;"“’*m’
ce 0882096J29 | 0.1= 10%; 100V A1 0600125029 | 180 - 1ok v
c1o1 2182633E17 | 570pF = 5%; 100V Ro oa11009cs1 | 12K ;
C101,102 0882905G05 | 0.15; 50V Ra 0611009673 | 1o
C104,105 2382077C01 | 100;35V Rt 0611009045 | 1k
C106 2383441812 | 2.2;6V RS 6 0e11009097 | 100k
c107 2182428812 | 0.01 —20 +80%; 100V il 1100905 | 15k
108,109 2182133C75 | 30pF +5%; 100V Re oe11009c23 | 560
c110,111 2382077C01 | 100;35V B8 oot1000047 | 830
c112 2383441832 |47 R10 0611009C49 | 1k
c113 2382256J01 | —10+50%;47;20V R Dot1000coT | a6k
C114 2182428818 | 0.02 Riz 0011009095 | 8ok
C115 2184008H16 | 0.01=0.05% Ris oe11009010 | 330k
C116thru 120 2182213E06 | 4700pF; 100V Ria 0011009098 | a8k
Ci21thru125 2182358G95 | 30pF = 10%; 100V Ris DEO0125C4T | 520+ HD%: 4w
C126 2182213E06 | 4700pF; 100V Rie piosd by ol b
c127 2182428859 | 0.01uF — 20+ 80%; 200V Ri7 oai1000ces | esk
c128 2182358G95 | 30pF = 10%; 100V i 0011006671 | .5k
c201 2382256J03 | 10;25V R19 0611009022 | 1Meg
C202 088209631 | 0.047 = 10%; 250V R20 0600128028 | 150 it vew
©203 2383441814 | 15 R101 0611009C61 | 3.3k
Coo4 2362397019 | 22; %0V R102 0683175086 | 6.04k= 1%
, DIODE: See Note R103 0683175C64 | 60.4k+ 1%
CR2thru’5 4883654H01 | Silicon R104 thru 108 0611009C73 | 10k
CR6 4805776D01 | LED, Red A109, 110 1805821E01 | Pot,, 10%
CR7,8 4883654H01 | Silicon R111 0611009C51 | 1.2k
CR9 4805776D02 | LED, Green R112 0600127C37 | 330 = 1(N%; 2W
CR101 4883654H01 Silicon ) R113 0611009C57 2.2k
CR102, 103 4885648E01 Fast Switching R115 0611009C73 10k
CR104 thru 106 4882466H13 Silicon R116 0683175C89 7.5k+ 1%
CR107,108 4883654H01 | Silicon R118 0600127C49 | 1k= 10%%;2W
CR109 4805776D02 | LED R119 0611009C37 | 330
CR110,111 4883654H01 | Silicon R120 0600125C51 | 1.2k = HD%; YW
CR112,113 4882466H13 | Silicon Ri21 0611009C63 | 3.9k
CR114 4883654H01 Silicon Ri22 0611009C79 18k
CR201, 202 4883654H01 Silicon R123 0611009C85 33k
CR301,302 4883654H01 Silicon Ri24 0611009C71 8.9k
ZENER DIODE: See Note R125 0611009C49 | 1k
VR1,2 4882256C58 | 39V Zener R126 0611009C75 | 12k
VR3 4805746G19 | 22V Zener R127 0611009C73 | 10k
VR101 4883461E33 | 18V Zener R128 0611009C25 | 100
VR102 4882256C59 | 15V Zener R129 0611009C49 | 1k
VR201 4882256C18 | 9.1V Zener R130 0611009C25 | 100
LAMP: Ria2 Se00124885 |30
i 1 X
D301 6583479E01 ?:’éfg’r R133 0611009C73 | 10k
J1.23 2905260002 | CONNECTOR, Terminal g]% e Beses i By
J4 0982442E01 | CONNECTOR, Coaxial Ri%8 oe11000679 | 16k
J5 0905340E08 | CONNECTOR, Female; 12-contact R137 0811009071 | 8.0k
J6 0905259D20 CONNECTOR, Female; 23-contact R138 061100973 16k
(terminals part no. 2905260D02) R139 0600124857 39
Js 0105953D24 | CONNECTOR, Female; 8-contact R201 0600124019 | 56
COIL: R202 0611009C65 | 4.7k
L1 2582180801 CHOKE, Filter R203 0611009C73 10k
L101 2400848627 100uH CHOKE R204 0611009C49 1k
L102 2482549D35 3.3uH CHOKE R205 0611009C73 10k
L103 2400848627 | 100uH CHOKE R206 0611009D06 | 220k
PLUG: R207 0611009C93 | 68k
P1 0184135C01 | ASSEMBLY, Cable & Connector R208 0611009C57 | 2.2k
P5 2805310F11 CONNECTOR, Male; 12-contact R209 0611009C45 680
P6 2805309F44 | CONNECTOR, Male; 23-contact R210 0611009C43  { 560
P7 2805309F28 | CONNECTOR, Male R211 0600124C27 | 120
Pg-1,P9-2 9083445D01 | CONNECTOR, Male 2515 c1>g(1) :'.07338(7)2 ;(3; I
-+ ao
Q1,2 4800869568 Egﬁ-"rﬁ’&?ggﬁee Nt R214 0611009C61 | 3.3k
’ , . R301 0611009073 | 10k
Q3 4800869570 | NPN; Type M9570 il B
Q4 4800869328 | PNP; Type M9328 R302,303 0611009 :
Qs 4800869594 | NPN; Type M9594 SWITGH:
Q101 4800869568 | NPN; Type M9568 4005377K01
Q102 4800869571 | PNP; Type M9571 St 4082191J01 | SPDT, Snap-action
Q103 4800869619 | PNP; Type M9619 INTEGIiRATED CIRCUIT:
8104 %gggggzg rN\'Ilm: ?pe :Aﬂgg;fg U101 5184320A35 | Timer; Type NES55V
Q105 NPN; Type M
Q106, 107 4800869328 | PNP; Type M9328 NONREFERENCED ITTEMS
83?8 ﬂmwmm"‘ 'SK’S«I;SZ kﬁ% 0105953008 | CIRCUNT BOARD; Charger
Q111 4800869642 | NPN; Type M9642 0105953007 | CIRCUIIT BOARD,; Connector
0105953008 | CIRCUNT BOARD; LED

NOTE: For optimum performance, order replac:ement diodes and transistors by

Motorola part number only.

oVDC VDE 23v0C
A+ Q40t [13.6vDC | 12VDC ovoe
M9643 13.6VDC oVDE 23V0C
A+®__—,
R4O! R403 s |a | ReOS "95“ PTT
10k 2.05M 3¢ 2.2k 8) Lne
R420 c40
R402 Y401 % Q
e’ W
CRAOI f *RY rovRE
swirenC °§82« Sl oy 73.8V0C ovbe || qa0a ovoc
CR402 oF 13.8VDC OVDC |1M9643 6VDC
» ¥ - ovDe 73 8V0C R412
13.8VDC 1k CR403 12w AUDIO
o) 7% R406 > - 7 ) SQUELCH
5 2.2k R415 '
305‘55 100k
R407 9403 75.6VDC
10k AR Mosds  [73EvDE oVDe cR404 prild 4.1vDC
A+ o—d ¥ 5 VRMS as |#1VDC
R408 a *# SVRMS i 0.7 vOC
68k 8 I
3 @406 0407 |
Ra09 veoz | F340] M9642 M9642 =N AUDIO IN
a7k a|meozs| 'O - 4 FROM CVC
Ra18 R421 898, PREAMP
3 .22u
390k 3.3k
, | pro—— O
GND k. c404 R4 3.6VvDC ggig AUDIO
O1uF JU401 [+ 3. 8VOC AMPL
L L g ¥ 02>3 5VRNS | L

63881013C42-C

NOTE ! @ INDICATES TIE POINT

NLN4730A TIME-OUT TIMER
CIRCUIT BOARD DETAIL

VIEWED FROM SOLDER SIDE

TO0 J7

i
PIN3 PtN 9 PCN K)
VIOLET WHT

P

. CR403 @ i

PINI PIN7 PIN H

NOT PIN 12

bopace

j‘ R4IT ‘

R42t

# o Eere AT

OL -EEPF -8372-C

NLN4730A
TIME-OUT-TIMER PLF-1365-B
REFERENCE MOTOROLA
SYMBOL PARTNO. DESCRIFTION
CAPACITOR, Fixed: uF +10%
250V unless stated
C401 2383441B35 22 +10%; 20V
C402 2182358G95 | 30pF; N750
C403 2182428B59 0.01 - 20 + 80%; 200V
C404 0882096427 0.01
C405 0882096429 0.1,100V
C406 0882096J30 0.22;100V
C407 2182358G95 | 30pF:N750
C408 2182358G93 100pF; N750
DIODE: See Note
CR401thru 404 4883654H01 Silicon
TRANSISTOR: See Note
Q401 4800869643 | PNP; Type M9643
Q402 4800869568 NPN; Type M9568
Q4083, 404 4800862642 PNP; Type M9643
Q408, 407 4800869642 NPN; Type M9642
RESISTOR, Fixed: (= 5%;
YaW unless stated
R401 0611009C73 | 10K
R402 0611009C49 1K
R403 1705787002 2.05Meg. =1%
R405, 406 0611009C57 22K
R407 0611009C73 10K
R408 0611009A93 | 68K
R410 1884944C03 | Pot., 10K
R411 0611009C17 47
R412 0611009C49 1K
R413,414 0611009C73 16K
R415,417 0611009C97 100K
R418 0611009D12 390K
R419 0611009C85 | 33K
R420 0611009C73 10K
R421 0611009C57 | 3.9K
INTEGRATED CIRCUIT:
U401, 402 5184320A35 Timer; Type SN555P
MOTOROLA
PARTNO. NONREFERENCED ITEMS
0105953D05 | ASSEMBLY, Board; includes:
0905259D01 CONNECTOR
2805353F01 PLUG, Key and
Lead & Lug Assemblies
4210217A02 STRAR Tie
8405248F01 CIRCUIT BOARD

NOTE: For optimum performance, order replacement diodes and transistors by
Motorola part number only.

BACK-DATING INFORMATION

KITAND

REFERENCE

SUFFIXNO. SYMBOL CHANGE
NLN4730A C404 WAS 0882096J03: .01uF; 100%
C405 WAS 088209618, 0.1uF; 100%
C406 WAS 088209620, 0.22uF ; 100%
NLN4730A-1 R421 Ref. Symbol Change, was C421
R421 | was 0s00124C57, 2.2«
NLN4730A-2 | AS SHOWN

_SUFFIX TABLE TIE-PT. TOT BD | WIRE COLOR [ J7 CONN BD. EBC
3 5 % AC VOLTAGE
A e
3 BLK-WHT i M9568 RECEIVER
4 RED 7 MI570 SQUELCHED
5 BLU~-WHT 1 m9642 YT R
6 BRN - WHT 10 9643 U401, U402 TRANSMIT
7 GRN - WHT ] (BOTTOM VIEW)  (BOTTOM VIEW) ALERT TONE
8 VIOLET 3
BACK-DATING INFORMATION
KITAND ' | REFERENCE CHANGE
SUFFIXNO. SYMBOL
NLN4470A CRa WAS Located Q2 emitter
and J5 pin 10
Q2 WAS 4800869643, Type M9643
RS, 111 WERE 0600124C73, 10k
R113 WAS 0600124C58, 27k
NLN4470A-1 CR4 Relocated to Q2 emitter & base
NiLN4470A-2 C6 | WAS 088209618, 0.1uF; 250V
M&.NMﬂA-t Cc202 WAS 0882096J04, 0.47uF
NLN4472A-1 VRt ADDED
NLN4470A-3 C116,117,118, | WERE 2182358G95, 30pF;100% .
NLN4471A-2 119,120,126
NLN4472A-2
NLN4470A-4 Rt WAS 0600124C81, 22k}
NLN4471A-3
NLN4472A-3
NLN4781A-1
NLN4470A-5 R208 WAS 0600124C57, 2.2k(0
NLN4470A06 R214 WAS 0600124C71, 8.2k}
NLN4471A-4
NLN4472A-4
NLN4470A-7 R136 WAS 0600124C73,10k2
NLN4471A-5
NLN4472A-5
NLN4781A-2
NLN4470A-8 VR2 Relocated VR2
NLN4471A-6 CR4 Reversed CR4
NLN4472A-6 C113 WAS 2383441832, 47uF
NLN4781A-3
NLN4470A-9 C113 WAS 2382256J01
NLN4471A-7
NLN4472A-7
NLN4781A-4
NLN4470A-10 C107 WAS 2182428812, 0.01; 100V
NLN4471A-8 CR1 DELETED, WAS 4805343C01,
WAS located in same
\ NLN4472A-8 location as VR3
NLN4781A-5 VR3 ADDED
NLN4470A-11 AS SHOWN
NLN4471A-8
NLN4472A-9
NLN4481A-6

22 TIME-OUT TIMER CIRCUITRY



NLN4729A SIDE-TONE SWITCHING

NLN4731A SIDE-TONE SWITCHING & NLN4731A SIDE-TONE SWITCHING AND TIME-OUT TIMER NLN4731A SIDE-TONE SWITCHING AND TIME-OUT TIM
TIME-OUT-TIMER pLrsoe8 CIRCUIT BOARD DETAIL | , e ER
REFERENCE MOTOROLA ' SCHEMATIC DIAGRAM
ABY & DESCRIPTION
SYMBOL PARTNO. ™ a7
, - e = ——— — .
| CAPACITOR, Fixed: pF£10% | ! [PIy PN PN PN “”W arte HN? ST PINTS T PNTE |- ‘ a+ (@— : .
; | 250V unless stated ! f L LA by cROGS
Ccs01 | oss20e6u20 | 013100V ) : A+ T s
C502 | css2006028 | 0.0056:100V . 4 1 1
503 0882096J30 | 0.22;100V as01 as04
€504, 505 0882096J29 | 01,100V , gsot | wosTo MoE4s
€506 2382397D19 | 2.0+20%; 10V | 2 wrT Hu
Cs07 2182428836 | 0.002:200V
€508, 509 0882096.529 04,100V { |rs02)Rm04 P
C510 2382397012 | 0.12;20V 3 10k Fik o 9508 geys {22k o
C511 2182358G35 | 30pF:N750 i ' - zz‘i? 20k " ST CREO3 4
512 2083441835 | 22:20V ] | . . tzwaTT
Goia 2162056033 | 00pFNTS0 . | o [ERES 2523, R
515 0882096027 | 0.01:100V ; 1 T &
C516 088209620 | 0.1:100V j |
c517 088209630 | 0.22:100V | :
C518 2182428859 | 0.01- 20 + 80%; 200V i
: DIODE: See Note : g CRO0S
CR501 thru 511 4883654H01 Silicon | o
| TRANSISTOR: See Note | PREAMP L mnes .
Q501 | 4800869570 | NPN; Type MOSTO ; 1 ouTPuT 2| 2e0m ‘ aueio.
Q502,503 4800869642 | NPN: Type M9642 ; | jrsze jrsas  cso7 Mo642 St e
Q504 : ; 100 2 0. q AUDIO
Q504 4800869043 ;I»Pi%ygmg ; b res: 100k Fioak ¢ 0020 R B
Q506 4800869643 | PNP; TypeM9843 : 1 SBE- Tomm SwTCHNG ONLY gm0 Bor 3ho2e 1020
Qs07, 480086964 . MOB42 { DE - - At ’ ]
Q508,310 1800860643 ?émé;%m i RESG 13 3 o TH TME-OUT-TWER. it ™ W A $ame B auno w
%g jsamsé ﬁﬁgﬁm | 2. () moicares e poINT csosL* asor O.IWF 10K A+ vores G
Q513 4800869568 | NPN; Type Mos68 220F T  Mseaz
Q514 4800869643 | PNP; Type M9843 ; A+ ,
Q515,516 4800869642 | NPN; Type M0642 , » § SIDE-TONE SWITCHING
g@m&rﬂ&mmmm , : TIME-OUT - TIMER
unless stated ,
R501 0611009C97 | 100K ' | PEre
R502 0611009C73 | 10K [ ; .
| msoa 0611009C69 | 6:8K ; ; .- asts # crsio
RS04 0611009C49 | 1K , ! lals  rese Moses
R505 0611009C73 | 10K l 3 2.2k BYLINE
R506 | 0611009C85 |33K | i Jnsar Yoo |coie qsis R548
R507, 508 | 0611000073 | 10K ; i usot 10k 730 lﬁ ; fogr Meeaz ke
R509 0611009C65 | 47K ] ! i M2038] & Rs42 } ‘ 3, %&gﬁ
R510,511 0611000C81 | 22K j | . . A l;ggg iggg: e
Rs12 0611009C25 | 100 , woo4s | , Aupio
R513thru 516 0611009C81 | 22K : i LBR son UBOZ . tE RS9 lmm R543 csigAk At Loesr  TOT)
R519 0611009073 | 10K ! ; U tac il I‘ I o oy o100k At At
061" 7 220K 1 1 . 3 Mas868, MOSTO,
Rea1 Ser1000073 | 10K ‘ | a::  Voesz] Moeas | as A A+ oot
b : TO! Mo842
R522 0611009006 220K i i AEW RS3E 4 I8
R523,524 0611009C97 | 100K . ] , , a8k _;
R525 | 0611000006 | 220K | , e : SUFYX TABLE IE: 3 S ‘
R526,527, 528 0611009C87 | 100K | ‘ . sure il i Rasg | usoz RE4O RS41 1 §3081013C43-C
R529 0611009C81 | 22K | 3 M2035
RS30 0611009C51 | 12K P 5
or0611009C59 | 2.7K (Side Tone Switching only) % & 518 n
RS31 1884944C03 | Pot, 10K - § To%
R532 0611009006 | 220K , MOTOROLA 3 ,
R533 o611009C49 | 1K ; PARTNO.
A534 1705787002 | 2.05Meg. =1% : , ,
R536 0611009C57 | 22K 0105953001 | ASSEMBLY, Cable (NLN4731A) BACK-DATING INFORMATION
RS37 0611009C73 | 10K ke
R538 0611009A93 | 68K | | 0905259001 CONNECTOR KITAND REFERENCE
RS539 | 0611009A89 | 47K , 2805353F01 PLUG, Keyand SUFFIXNO. SYMBOL CHANGE
RS540 1884944C03 | Pot, 10K Laad & Lixg isosnatites
b efj0NCHT | 7K 0105953003 | ASSEMBLY, Cable (NLN47294) NLN4720A | C501,504.505, | WERE 088209618, 0.1uF; 250V
R542 0611009C97 | 100K includes: , C508. 509,516 '
R543, 544 0611009C81 | 22K 0905259001 CONNEGTOR ot ,
| R545 0611008Co7 | 100K : 2605353F01 PLUG, Key and. C502 WAS 088209607, 0056uF; 250V
| Rs4s 0611009012 | 390K Lead & Lug Assemblies €503, 517 WERE 088209620, 0.22uF ; 250V
Rsar 0811000C85 | 33K 0300120621 | SCREW, Philips; 4-40 x " = R ORI e, Crio T
R548 0611009C49 | 1K 0300129676 | SCREW, Phillips; 4-40 x 4" , : ki hickal
R549 0611009C97 | 100K 0705250F01 BRACKET NLN4729A1 RS530, 548 WERE 0600124C57 2.2k
R550 | 0611009C73 | 10K 1 | a210217A02 | STRAR Tie | NLN4731A4
INTEGRATED CIRCUIT: ' | 4684203F01 | GUIDE | NuNa7208-2 AS SHOWN
Us01,502 5184320A35 | Timer; Type NESS5V 8406558F01 | CIRCUIT BOARD NLN4731A-2

NOTE: For optimutm pu!nmang{e order replacerent diodes and transistors by
part on »
Motorola part number SIDE-TONE SWITCHING AND TIME-OUT TIMER CIRCUITRY 23




N1248A “CONVERTA-COM” CONSOLE

Mechanical Parts List

MEN | MOTOROLA NOMENCLATURE
NO. PARTNO.
1 150! COVER, Housing (for NLN4470A, NLN4471A,
' mmm.ém M?ZA) {for NLN4781A)
or1 , Housing,
2 0405151F01 | WASHER, Detent
) LOCKWASHER, Ext. tooth;#10
4 03053 SCREW, Hex Driver; 10-32 x %"
5 3805158F01 | CAP Cover
6 | 0105053022 |ASSEMBLY,Tray
7 | 0305336F05 | SCREW, Hex Driver; 10-32 X %"
8 | 0105953010 | ASSEMBLY,LED Bracket, does not
' include LED's
g | 4210217802 | TIE, Cable
10 000097 LOCKWASHER, Spiit; #4
11 0300120621 | SCREW, Phillips; 4-40 X %"
12 5505156F01 | LOCK
13 | 3805149F07 |BUTTON,lock
14 0300138699 | SCREW, Phillips; 4-40 x 3"
15 0300114820 | SCREW, Hex Driver; 4-40 X %"
16 0300120938 scaew,PhiaEi%;MXw
17 KWASHER, Spiit; #4
18 4105146F09 ING
19 1505157F01 | HOUSING, Lock
20 3700010559 | GROMMET, Rubber
21 1505154F01 | HOUSING, Lamp
22 SeeNote | LAMP
23 4205138F01 | RETAINER, Spring
24 1405127F01 | INSULATOR
25 | 0105953023 | Y, Insulator
26 | 0400114970 | WASHER, Flat; #4
27 | o R, s
28 | 0300120938 | SCREW, Phillips; 4-40 x %¢"
29 1405157E03 | TAPE, Insulating
30 | 0200001354 %mx;q-w
31 '
32 See Note CONNECTOR, Coaxial {J4)
33 SeeNote | CHOKE (L1)
34 | 0300120988 | SCREW, Phillips; 4-40x %"
35 =R, Split; #4
36 1505194F01 | POCKET, Bottom o
37 1505191F01 Pocxs'r,mpgmmm«?mum
| ori505192F01 | POCKET, Top (NLN4781A)
38 i WASHER,
39 7019 | NUT Hex; %"
40 4105143F04 | SPRING, Hold Down (NLN4470A 4471A,
44%
~ Jor4105439F01 | SPRING, Hold Down (NLN4781A)
41 Not Used
42 01309 SCREW, Phillips; 4-20 % %"
43 3100131861 | TERMINAL STRIP
44 | eeees Not Usad
45 0300139987 | SCREW, Phillips; 4-20 x %4
46 | 4705130F01 | ROD,Pin
47 4210219A53 mu@,% ,
48 4105142F01 | SPRING, Hold Down (NLN4470A,
4471&447»2 ,
0r4105440F01 | SPRING, Hold Down (NLN4781A)
49 eeen Not Used
50 | 0300139987 | SCREW, Phillips; 4-20 X %"
51 0200001354 | NUT, Hex; 4-40
52 | 4205571F01 |CLIP
2 | e [Mesem.
54 SeeNote | TRANSISTOR(Q113)
55 1405536E02 | INSULATOR
56 | 0200120487 | NUT, Hex;2-56
57 | 0400002625 | WASHER, Flat
58 | 2900118336 | LUG, Soider .
59 | 0200120487 | NUT,Hex;2-58
60 | 2100122887 | TERMINALSTRIP ,
61 0300138012 | SCREW, Phillips; 2-56 X %"
62 | 0400002625 | LOCKWASHER, Split: #2
63 | 0305662D01 | SCREW,C ; :
84 | 0400009777 CKWASHER, Split; #4
65 | 0300131979 mw,n% X e
67 00007 LOCKWASHER, Ext. tooth; #4
68 0300120938 | SCREW, Phillips; 4-20 X %¢"
69 | 8010161A38 | WIRE, Salety
70 | 0705137F01 | BRACKET, Swi
7 4505139F01 | ASSEMBLY, Actuator (Early version only)
72 _SeeNote svmcﬁgm) A
73 0105953019 | AS! Y, Contact Actuator
74 0300131979 | SCREW, Phillips; 4-40 X T4e"
75 4105135F01 | SPRING
76 4210219A53 | RING Snm
77 0300139075 Esc:mw il 'Mﬂx;&"
78 ( , ' Split; #4
79 4205491H01 | CLIP, Spring
80 0300125482 | SCREW, Phillips; 6-32 x %
81 | o4 LOCKWASHER, Spit; #6
82 0400001719 | WASHER, Flat

BRRBBUBBIAERRE

45051850F01

SCREW, Phillips; 4-40 X %s
SPACER,

ABRACKET%M 4 A}M?‘lA,Mm)W

BRACKET (NLN4

BUSHING, Adj ble

SCREW, Phillips; 4-20 x %"
e 9

andLead & Lug A g
A%Ma(f,cmmtmmﬁﬁm, v
includes: CONNECTOR, PLUG, Key (item 103),
and Lead & Lug Assemblies, OR

and Lead & Lug Assemblies

STAND-OFF

Wmmigz;n

y 5 4-40 X e

COVE

NOTE: Refter to electrical parts list for part number and description.

LEGEND:

fir LOCTITE ON THREADS [LOCTITE 242)
A LUBRICANT ON SHAFT
Z*_vmma N IN-LBS (#20%)

END OF DOCUMENT
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