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SPECIFICATIONS

GENERAL

Frequency Range

Battery Drain (@7.5 Volts)
Standby
Receive
Transmit

Duty Cycle

Battery Life (at rated Duty Cycle)
Rechargeable
Alkaline Batteries

Operable Temperature Range
Transmitter-Receiver

Rechargeable Battery Pack

Maximum Frequency Spacing

132-174 MHz

13 milliamps (i8 milliamps with tone option)
140 milliamps (145 milliamps with tone option)
1.35 amperes maximum

10% transmit, 10% receive, and
80% standby

10 hours
20 hours

-30°C to +60°C (-22°F to +140°F)
-20°C to +45°C (-4°F to +113°F)

+0.4%

TRANSMITTER

Type Number ET-90-C

Power Output
Rechargeable
Battery

4.5 watts minimum (1.0
watt minimum in the LO
Power position)
Alkaline Batteries 2.7 watts minimum

Frequency Stability

-30°C to +60°C +,0005%
0°C to +55°C +.0002%
Deviation Symmetry +0.5 kHz

Spurious and Harmonic

Radiation 50 dB
Audio Response Within +1 and -3 dB of
a 6-dB/octave pre-emp-
hasis from 300 to 3000
Hz except for an addi-
tional 6-dB/octave
roll-off from 2500 to
3000 Hz per EIA.

Audio Distortion Less than 8%

Crystal Multiplica-

tion Factor 12
Output Impedance 50 ohms
Mike Input

Impedance 5000 ohms

*These specifications are intended primarily for the use of the servicemen.

RECEIVER

Type Number ER-56-A
Audio Output 500 Milliwatts
Channel Spacing 30 kHz
Sensitivity

12-dB SINAD (EIA

Method) 0.25 uv

20-dB Quieting

Method 0.35 puv
Selectivity

EIA Two-Signal -75 dB (adjacent

Method channel, 30-kHz

channel)

20-dB Quieting -90 dB at +30 kHz

Method

Spurious Response -70 dB

Intermodulation (EIA) -60 dB

+2 and -10 dB of a
standard 6-dB per
octave de-emphasis
curve from 300 to
3000 Hz (1000-Hz
reference)

Modulation Acceptance =*7.5 kHz

Frequency Response

Squelch Sensitivity

Critical Squelch 0.15 pv
Maximum Squelch Greater than 20-dB
quieting
IF Frequency 20 MHz
Input Impedance 50 ohms
Output Impedance 8 ohms

Refer to the

appropriate Specification Sheet for the complete specifications.
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ACCESSORIES

DESK CHARGER
MODEL 4EP61A10 (Option 4345)

EXTERNAL
MICROPHONE

FLEXIBLE
ANTENNA

WHIP ANTENNA
(Option 4321)

(With Antenna Jack
Option 4346)

VEHICULAR CHARGER

MODEL 4EP63A12 & 13

(Options 4353 thru 4357) MULTI-CHARGER

MODEL 4EP62A10 (Option 4347)

(Plug-in Slave Unit Option 4348)

FAST CHARGER
MODEL 4EP64A10 (Option 4351)

LEATHER CASE
(Option 4333)

ABLE

SHOULDER STRAP
HAND STRAP (Option 4332)
(Option 4331)

S—
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TEST EQUIPMENT

TEST ADAPTER
MODEL 4EX12A10 (Option 4384)

Gfufnu%mcmc )
£RSONALRADIO
TES:ADAP"R 4EX12A|0

Provides transmitter and receiver
audio connections

TEST SET
MODEL 4EX3A10 (TM-11 & TM-12)

TEST AMPLIFIER
MODEL 4EX16A10 &
RF PROBE 19C311370-G1 (Option 4382)

GENERAL §B ELECTRIC < |
IEST AMPLIFIER 4EX16A10 v

X e

x50 .
@ sal mo(:

For receiver front end and
IF gain measurements

vi

IF GENERATOR
MODEL 4EX9A10 (Option 4381)

G.?::“Q ELECTRig
e 4 'Exvam

-

For setting the receiver on frequency
and for troubleshooting

TEST FIXTURE
MODEL 4EX11A10 (Option.4380)

Supplies power for the
radio and metering jacks
for the transmitter

Extension cables for

servicing the receiver
out of the radio

VOLTAGE CALIBRATOR
MODEL 4EX10A10 (Option 4383)

N GENERpY ELECTR
' e
VOurace CAUBRATOR 4EX10A10

For setting voltages on
Personal Battery Chargers



DESCRIPTION

General Electric MASTR Personal Series
radios are extremely compact, high perform-
ance two-way FM radios designed for opera-
tion in the 132-174 MHz range. The radios
are fully transistorized--utilizing both
discrete components and Integrated Circuit
modules (IC's).

The radio is contained in a ruggedly-
constructed, weatherproof Lexan® case with
a cast aluminum grille. All operating con-
trols except the PTT switch are convenient-
ly located on the top of the radio. The
accessory jack on the top of the radio is
provided for external microphones, earphones
and other accessories.

Power for the radio is normally sup-
plied by a rechargeable nickel-cadmium bat-
tery pack that fits in the bottom section
of the case. The battery pack can be re-
charged either in or out of the radio.
Whenever the battery pack is not required,
the radio can be operated by six standard
C-size alkaline batteries.

Test Fixture Model 4EX11A10 is avail-
able for ease of servicing the Personal
Series radios. The Test Fixture is
designed for use with GE Test Set Models
4EX3A10 or 4EX8K1ll for metering the trans-
mitter current drain, and also provides a
regulated supply voltage.

OPERATION

When using the collapsible antenna,
make sure that the antenna is in the fully-
extended position. If the radio is equip-
ped with an option switch, disable the op-
tion before adjusting the radio by placing
the switch in the OFF or M (Monitor) posi-
tion. After adjusting the radio, place the

LBI -4287

option switch back in the ON or N (Normal)
position to enable the option. Refer to
LBI-4070 for complete operating instructions.

ADJUSTING THE RADIO
TO RECEIVE A MESSAGE

1. Turn the OFF-VOLUME control about half
way to the right.

2. Turn the SQUELCH (SQ) control to the
right as far as possible. A hissing
sound will be heard from the speaker.

3. Adjust the VOLUME control until the
hissing sound is easily heard but not
annoyingly loud.

4. Turn the SQUELCH control slowly to the
left until the hissing noise just fades
out.

In Multi-frequency units, select the
proper frequency (1, 2, 3 or 4). You
are now ready to receive messages from
other radios in your system.

TO SEND A MESSAGE

1. Turn on the radio as directed in the
"To Receive a Message' section.

2, In multi-frequency units, select the
proper frequency (1, 2, 3 or 4). Then
listen to make sure that no one is
using the channel.

3. While holding the radio so that the an-
tenna is vertical, press the Push-To-
Talk (PTT) switch and speak directly
into the speaker microphone (or across
the face of an external microphone) in
a normal tone of voice.

VOLUME

ON-OFF
Wiy, SWITCH
HI-LO _ & 4K
POWER A\ :
SWITCH \ sueLcH 8
CONTROL *
SPEAKER/
MICROPHONE
AN  FREQUENCY
2 SELECTOR
SWITCH

——

COLLAPSIBLE ACCESSORY TONE OR
PUSH- ANTENNA JACK VOX SWITCH
TO-TALK OPTION
SWITCH

Figure 1 - Operating Controls
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Release the PTT switch as soon as you
stop talking. You cannot receive mes-
sages when the PTT switch is pressed.

OPERATING TIPS

The following conditions tend to re-
duce the effective range of Two-Way Radios,
and should be avoided whenever possible.

e Operating the radio in low areas of the
terrain, or while under power lines or
bridges.

e Operating the radio inside of a vehicle,
or in a metal or steel-framed building
unless using an external antenna.

e Obstructions such as mountains or build-
ings between the person sending and the
person receiving the messages.

In areas where the transmission or re-
ception is poor, check to see that the an-
tenna is fully extended. Then hold the ra-
dio so that the antenna is vertical. If
this doesn't help, move a few yards or turn
a corner and head in another direction.
Moving to a higher elevation can help con-
siderably.

BATTERY INFORMATION

The Personal Series two-way radio is
shipped from the factory ready for immedi-
ate operation upon installation of the bat-
teries. The radio can be operated with
either of the following types of batteries:

Battery Type GE Part Number Equivalent
Rechargeable 19C317000G1
Battery Pack
Alkaline 19A127771G1 Everéady
Energizers E93
(Package of

12)

NOTE

Whenever the full transmitter
output power is not required, or
when using any type of dry bat-
tery, the life of the battery
pack (or dry batteries) can be
more than doubled by operating
the radio with the HI/LO Power
switch in the LO position.

RECHARGEABLE BATTERY PACK

The rechargeable Nickel-Cadmium bat-
tery pack should be given a minimum initial

OPERATION

charge of 16 to 24 hours prior to placing
into service. If the radio has been stored
for over 30 days, the battery pack should be
fully recharged before using. When it is
necessary to store the unit for over 30
days, it is recommended that the battery
pack be kept in one of the Personal Series
chargers,

BATTERY PACK FUSE

The battery pack is equipped with a
thermal fuse that is designed to blow at
168°F. The fuse protects the batteries
from damage due to overheating while re-
charging, or heating up as a result of a
defective cell. Whenever the radio or bat-
tery pack is placed in any of the chargers
and the charge light won't turn on, check
the thermal fuse by measuring the voltage
across the charging terminals. If no read-
ing is obtained, change the fuse according
to the following procedure:

1. Peel off the yellow CAUTION label and
pry up the plastic fuse cover.

2. Re-check the fuse with a meter before
unsoldering.

3. Solder in the new fuse being careful
to heatsink the fuse lead with a pair
of long nose pliers between the solder
terminal and fuse (see Figure 1). Keep
the fuse heatsinked until the solder
cools.

4. Replace the fuse cover and attach the
new caution label supplied with the fuse.

HEATSINK HERE
WHILE SOLDERING

Figure 2 - Replacing Thermal Fuse
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OPERATION

Voltage Check

The charge level of the battery pack
can be checked most accurately by measuring
the voltage under load. To measure the
voltage:

1. Connect a voltmeter across the charging
contacts of the bottom of the radio.

2. Key the transmitter and check the meter
reading. A fully charged battery pack
should provide a reading of 7.5 to 8
volts. A completely discharged battery
pack should provide a reading of 6 to
6.5 volts.,

CAUTION
Do not short circuit the charging con-
tacts. To do so will blow the thermal
fuse. -

Battery Pack Replacement

Toreplace the battery pack:
1. Turn the radio OFF,

2. Loosen the captive screw in the back
cover as shown in Figure 3 and remove
the cover,

3. Place a finger in each finger slot.
Next, press down firmly and pull the
battery pack forward out of the radio.

4, Press the new battery pack down on the
springs and push it into the radio.

WARNING
Do not dispose of the rechargeable
battery packs or mercury batteries by
burning them. To do so may cause a
battery to explode.

FINGER
SLOTS

CAPTIVE
SCREW

BACK
COVER

Figure 3 - Battery Pack Replacement

LBI-4287

ALKALINE BATTERIES

The radio may be operated by six C-
Size alkaline batteries. When using these
batteries, it is recommended that the radio
be operated with the HI-LO Power switch in
the LO position (whenever possible) to pro-
long battery life.

Battery Check

The charge level of the alkaline bat-
teries can be checked most accurately by
measuring the voltage under load. To meas-
ure the voltage:

1. Remove the cover on the battery com-
partment.

2. Connect a voltmeter from battery nega-
tive (under battery in the lower left
corner) to battery plus (top of battery
in upper right corner).

3. Key the transmitter and check the meter
reading. Replace the batteries if the
reading is 5.6 volts or less.

Battery Replacement

To replace the alkaline batteries:
1, Turn the radio OFF.

2. Loosen the captive screw in the back
cover and remove the cover (see Figure
3.

3. Remove the old batteries and install
all of the new batteries with the cap
(+) pointing away from the springs as
shown on the decal in the battery com-
partment.

BATTERY CHARGERS

Four different Personal Series Chargers
are available for recharging the battery
pack., The charging times listed are the
maximum times required. The charging time
may be less, depending on the charge re-
maining in the battery pack., The different
chargers are:

) Desk Charger - Charges one battery
pack in or out of the
radio trom a 11l7-volt,
50/60 Hz source in 14
hours,
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® Multi-Charger - Charges up to eight bat-
tery packs in or out of
the radio from a 117-volt,
50/60 Hz source in 14
hours. Two additional
slave charging units can
be connected to the multi-
charger for charging up
to 24 radios or battery
packs simultaneously.
e Fast Charger - Charges one radio or bat-
tery pack to 70% of capa-
city in 15 minutes. Fully
recharges the battery pack
in additional eight hours
on trickle charge.

e Vehicular Charger - Charges one radio
from the vehicle battery
in 14 hours.

NOTE

Due to the temperature character-
istics of nickel-cadmium batteries
the batteries will not accept a
full charge at temperature extremes.
For maximum capacity, recharge the
battery pack at a room temperature
of from 65° to 85° Fahrenheit when-
ever possible.

All of the chargers are designed to
prevent the battery pack from being over-
charged. Whenever the CHARGE light goes
out (indicating 70% of charge), a trickle
charge is applied to the battery pack for
the remainder of the charging time, or un-
til the battery pack is removed. The bat-
tery pack may be safely left on trickle
charge as long as desired.

Refer to the 2pplicable battery charg-
er Maintenance Manual for complete instruc-
tions.

DESK CHARGER

To use the Desk Charger, plug the
power cable into a 117-volt AC, 50/60 Hz
source. Next, place the radio into the
charging insert with the speaker facing the
front of the charger, or place the battery
pack into the insert with the flat side to-
wards the front of the charger. Turn the
OFF-ON switch to thLe ON position. The red
CHARGE light will glow when the battery is
charging.

The radio can be used to send and re-
ceive messages while charging although it
will probably take longer to recharge the
battery. Simply ieave the Desk Charger
turned on and use fhe ‘radio as you normally
would.

The Desk Charger may be equipped with
an optional antennz: connector for connecting

4
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the unit to an external antenna. When this
option is used, simply placing the radio
into the charging insert automatically con-
nects the radio to the external antenna.

MULTI-CHARGER

To use the Multi-Charger, plug the
power cable into a 117-volt AC, 50/60-Hz
source. Next, place the radio(s) into the
charging insert(s) with the speaker facing
up, or place the battery pack(s) into the
insert with the flat side facing up. Then
turn the OFF-ON switch to the ON position.
The green CHARGE light will glow when the
batteries are charging.

FAST CHARGER

To use the Fast Charger, plug the
power cable into a 117-volt AC, 50/60-Hz
source. Next, turn the OFF-ON switch to
the ON position. Then place the radio into
the charging insert with the speaker facing
up, or place the battery pack into the in-
sert with the flat side facing up. The
red FAST CHARGE light will glow when the
battery is charging.

The battery is charged to 70% of capa-
city when the FAST CHARGE light turns OFF
and the amber Trickle Charge light turns ON.

The fast charge circuit will not start
it the radio (or battery pack) is placed
into the charging insert before the power
is turned on, or if the 117-volt power
source goes off while the unit is charging.
If this should occur, start the charger by
lifting the radio (or battery pack) off
the bottom of the charging insert for a
moment .

NOTE

If the fast charger will not
start charging, the battery pack
has either been excessively dis-
charged or has a bad cell. Re-
charge the battery pack for the
regular time in either the desk
charger or rack charger. The
battery pack should accept a full
charge if it does not have a bad
cell.

VEHICULAR CHARGER

To use the vehicular charger, place
the radio into the charging insert with the
speaker facing down. Then press in the
radio against the bottom of the charging
insert until the latch catches, holding
the radio in the charger. Next, turn the
OFF-ON switch to the ON position. The red
Charge light will glow when the battery is
charging.
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The radio can be used to send and re-
ceive messages while charging - although it
will probably take longer to recharge the
battery. An optional vehicle antenna and
an external microphone are required for
this application.

To remove the radio from the charger,
simply press the release button on the
front of the charger and slide the radio
out of the insert. When it is necessary
to leave the radio in the charger, use the
key supplied with the charger and turn the
lock all the way to the right. This blocks
the release button. locking the radio in
the charger.

CIRCUIT ANALYSIS
TRANSMITTER

Transmitter Type ET-90-C is a crystal-
controlled, phase modulated transmitter for
one- through four-frequency operation in
the 132-174 MHz band. The transmitter uti-
lizes both discrete components and Inte-
grated Circuit modules (ICs) to provide a
minimum RF power output of 4.5 watts in the
HI power position. The transmitter consists
of the following assemblies:

® Audio Board - with the Regulator and Audio-
Limiter ICs, the Electronic PTT and VOX
ICs and the Optional Audio Compressor IC.

e Power Amplifier Board - with the Oscilla-
tor Module, Compensator IC, discrete
transistor multiplier and amplifier
stages. and optional Type 99 decoder reeds.

LBI-4287

All supply voltages tor the transmittor
are provided by the battery and the Regu-
lator. The different transmitter voltages
required are shown in the following chart:

Voltage Used For:

Continuous Regulator, amplifier and
7.5 volts multiplier circuits

Keyed Regulator 5.4-volt keying
7.5 volts

Keyed Compensator and Oscillator
5.4 volts modules

regulated

References to symbol numbers mentioncd
in the following text are found on the
Schematic Diagrams, Outline Diagrams and
Parts Lists (see Table of Contents). The
typical circuit diagrams used in the text
are representative of the circuits in the
IC modules. However, some of the components
have been omitted for circuit simplifica-
tion. A block diagram of the transmitter
is shown in Figure 4.

AUDIO BOARD

Six different Audio Boards are avail-
able for use in the transmitter. depending
on the type of control system required.
The application of each Audio Board is
shown in Table 1.

—— e |1-14.5 MHZ
1

I i

srmm——————————+{#-33-43.5MHZ +fe- 66-87 MHZ —ste—-— - -

- 132-174MHZ — e -

i

MOD
cviol

Fi I I YoV
LI9/LI20

LY
osc  N__
F2 N ﬁ

"mwud
- N
osc W K
3 A
\\“ ;
|
osc N
F4 ."
cmud

XTAL FREQ : QPERATING FREQ.
2

AMPL-2
Qios

FILTER

RC 945 J

Figure 4 - Transmitter Block Diagram
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CIRCUIT ANALYSIS

Table 1 - Audio Board Applications

Integrated Circuit Modules

Regulator AL and Electronic — VOX Audio
Audio Board Control Audio-Limiter A2 PTT A5 A4 | Compressor A3
19C317616G1 Local PTT X
19C317616G2 Local PTT X X
19C317616G3 Remote PTT X X
19C317616G4 Remote PTT X X X
19C317616G5 Remote PTT X X X
19C317616G6 Remote PTT X X X X

REGULATOR Al

The Regulator module operates from the
7.5-volt from the battery, and provides
a continuous, regulated 5.4 volts and a
switched 5.4 volts for operating the trans-
mitter, receiver and tone options. A
typical regulator circuit is shown in
Figure 5.

Turning on the radio applies the battery
voltage to Pin 9 of the Regulator, causing
Q2 and then Q1 to conduct. When conducting,
the continuous 5.4 volts at the collector
of Q1 is taken from Pin 7 and applied to the
receiver Compensator and Oscillator module,
and to the optional transmitter Audio
Compressor module.

Regulation is provided by Q2 and Q3
which operate as a differential amplifier.
If the output of Ql starts to increase, Q3
conducts harder, causing Q2 to conduct less.
This causes Ql to conduct less, keeping its

output at 5.4 volts. If the output of Ql
starts to decrease, Q3 conducts less, caus-
ing Q2 to conduct harder. This causes Ql
to conduct harder, keeping the output
constant,

Q4 and Q5 operate as a DC switch.
Keying the transmitter applies the battery
voltage to Pin 5 and to the base of Q5,
turning it on, This turns on PNP transistor
Q4, so that the regulated 5.4 volts at Pin 6
is applied to the transmitter Compensator
and Oscillator module, and to the optional
Compressor module and multi-frequency switch
S2603.

AUDIO AMPLIFIER & LIMITER A2

Audio from the microphone is coupled
through C6 on the Audio Board to Pin 1 and
then to the base of the audio amplifier Ql
(See Figure 6). In Type 90 encoder applica-
tions, tone is applied to the amplifier at
Pin 10.

REGULATOR CIRCUIT

TS5V Qi-q3

BATTERY
Ql

5.4V SWITCH 5.4V
Q4 8 Q5 CONTINUOUS

2

Q2 Q3

P 6
KEYED
54v
ouT

6

7.5V
KEYED
INPUT

Qs

H—

Figure 5 - Typical Regulator Circuit
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(YO COMPRESSOR) cl aca
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Figure 6 ~ Typical Audio Amplifier & Limiter Circuit
XMTR SWITCH
Q)
:J:r:v RCVR SWITCH +7.5V
Q2 XMTR
®—¢ ) —®
+7.5V RCVR
,"‘\\ KEYED
PTT Eé
SSo (OR VOX)
o o-—-or
. P
== RELAY
- ANT
Kl RELAY SVg;CH
L -1 -
7sv R N
O--J
GND
Q, —
- RC-1910

Figure 7 - Typical Electronic PIT Circuit
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The amplifier output is applied direct-
ly to the transistorized limiter stage (Q2).
Following the limiter is a combined post-
limiter filter and de-emphasis network.

The filter output at Pin 6 is coupled
through Mod Adjust potentiometer R1 to the
phase modulator on the PA board.

When the Audio Compressor option is
used, audio from the microphone is coupled
through the compressor and then applied to
the audio amplifier stage. An audio sample
from the collector of amplifier Ql is con-
nected from Pin 9 to the compressor circuit,
keeping the audio output to the modulator
constant.

ELECTRONIC PTT A5

The Electronic PTT module and remote PTT
switch S703 (with relay) is required for
Personal Series radios equipped with an ex-
ternal microphone and with the VOX option.

A typical diagram of the PTT module is
shown in Figure 7.

Turning the radio ON applies the bat-
tery voltage to Pin 2, causing Q2 to con-
duct. When conducting, the 7.5 volts at
the collector of Q2 supplies the Receiver
Front End, Mixer, IF, Limiter, Audio Amp
and Squelch modules.

Keying the transmitter grounds the base
of PNP transistor Q1l, causing it to conduct
and turning off Q2. The supply voltage at
the collector of Ql is applied to the Regu-
lator 5.4-Volt keying circuit, turning on
the transmitter Compensator and Oscillator
modules. Turning on Ql also turns on Q3,

CIRCUIT ANALYSIS

energizing the antenna switching relay.

Jacks E701, E702 and E703, located at
the bottom of the radio housing, provide
contacts for external PTT mike input, speak-
er/mike high and remote PTT when the radio
is inserted in the proper charger.

VOX A4

Transmitters equipped with VOX require
the use of an external microphone. The
VOX module causes the transmitter to key
each time the operator speaks. The trans-
mitter can be keyed manually with either
the local PIT switch or the PTT switch on
the external microphone, A typical VOX
circuit is shown in Figure 8.

The VOX circuit is controlled by a
two-position VOX defeat switch (S601) on
the Control Unit. With the switch in the
ON position, audio from the microphone is
connected to Pin 6 and applied to the base
of amplifier Q1. Following Q1 are selective
amplifiers Q2 and Q3. The 400 to 600 Hz
output of the selective amplifiers is
rectified and the resultant positive DC
voltage turns on switching transistor Q4.
The collector of Q4 is connected to the
base of PNP transistor Q1 in the PTT module.
Turning on Q4 drops its collector to

TO RCVR PA OUTPUT

OV SQUELCHED T0
7.5V AMP SELECTIVE AMPS + 3V UNSQUELCHED PTT
i Qt Q2 & Q3 95) ﬁo)
®
; |
3 3 v
AA b1
Vv 4l voxX oc
AU‘?‘lO LOCOKgUT SW(I)T::H

RC-1906

Figure 8 - Typical VOX Circuit
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ground potential, turning on Ql in the PTT
module. This turns on the 5.4-volt switch-
ing transistor in the Regulator module which
applies the 5.4 volts to the transmitter
Oscillator and Compensator modules, pro-
viding drive to the transmitter multiplier
and amplifier stages.

VOX lockout stage Q5 prevents the trans-
mitter from being keyed while the receiver
is operating, giving the receiver priority
of the VOX circuit. The output of the
receiver PA module is connected through
Pin 2 to the base of VOX lockout transistor
Q5. When the receiver unsquelches, the PA
output voltage rises from zero volts
(Squelched) to approximately 4 volts, turn-
ing on Q5. This keeps switching transistor
Q4 turned off until the receiver squelches.

Placing the VOX switch in the OFF posi-
tion applies a ground to the base of Q4,
keeping it turned off, The transmitter must
now be keyed by the PTT switch,

AUDIO COMPRESSOR A3

The optional Audio Compressor module
provides a constant audio output to the
Audio Amplifier-Limiter Module over a 30-dB
change in input level. The Compressor module
also provides 13-dB additional gain for in-
creased microphone sensitivity. A typical
diagram of the Compressor is shown in
Figure 9.

LBI-4287

Audio from the microphone is coupled
through C8 on the Audio Board to Pin 1 of
the Compressor. The audio is applied to
preamplifier Q1 which provides the 13 dB
gain, The preamplifier output at Pin 9 is
applied to the input (Pin 1) of Audio
Amplifier-Limiter module A2,

At the same time, an audio sample volt-
age from Audio module A2 is applied to Pin 5
and to audio amplifier Q3 in the Compressor
module. The output of Q3 is rectified by
the two diodes, and the resultant voltage
applied to the base of DC amplifier Q4.
DC output of Q4 control the operation of
the compressor-control transistor Q2.

The

An increase in the audio sample volt-
age increases the DC voltage applied to Q2.
This reduces the AC impedance of Q2, which
decreases the audio output voltage at Pin 9.
A decrease in the audio sample voltage de-
creases the DC voltage applied to Q2. This
increases the AC impedance of Q2, and in-
creases the audio output voltage at Pin 9.

POWER AMPLIFIER BOARD

Four Models of Power Amplifier Boards
are available for use in the transmitter,
depending on the frequency range and Type
99 tone option., The application of the PA
Boards are shown in the following chart:

5.4V
CONT

PREAMP COMPRESSOR ]9
Qi CONTROL AMP
Q2 Q4

S4v

H

AUDIO IN
(MmIC)

NN

GND

®

AUDIO
out

RC-1907

Figure 9 - Typical Audio

Compressor Circuit
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|M No. of Type 99
odel No.| Freq. Range Freqs. |Decoder
4EF34A10 |132-150.8 MHz | 1 thru 4
4EF34A11 |150.8-174 MHz | 1 thru 4
4EF34A12 |132-150.8 MHz | 1 or 2 Yes
4EF34A13 | 150.8-174 MHz | 1 or 2 Yes

OSCILLATOR MODULE

Oscillator Model 4EG27A10 consists of

a crystal-controlled Colpitts oscillator

and a Channel Guard tone modulator.

The

entire oscillator is contained in a metal
can with the transmitter operating freq-
The crystal

frequency ranges from 11 to 14.5 MHz, and
the crystal frequency is multiplied 12 times,

uency printed on the top.

The oscillator frequency is tempera-
ture compensated to provide instant freg-
uency compensation, with a frequency sta-
bility of +.0002% from 0°C to +55°C and

+.0005% from -30°C to +60°C.

The tempera-

ture compensation network is contained in
Compensator module A102.
pensator module is available with compensa-
tion for a frequency stability of *.0005%

from -30°C to +80°C.

An optional Com~

circuit is shown in Figure 10.

A typical oscillator

In single-frequency transmitters, a
jumper from Hole 12 to Hole 13 on the PA
board connects the keyed 5.4 volt supply
voltage to the oscillator module. Keying
the transmitter applies the supply voltage
to the oscillator, turning it on. The os-
cillator output is applied to Compensator
Al02,

In multi-frequency transmitters, up
to three additional oscillator modules may
be mounted on the PA board. The single-
frequency supply jumper is removed, and the
proper frequency is selected by connecting
the keyed 5.4 volts to the selected oscil-
lator module through frequency selector
switch S2603 on the control unit,.

For Channel Guard applications, tone
from the Channel Guard encoder is applied
to the oscillator module. The tone is
applied to Pin 3 to the voltage-variable
capacitor on the oscillator module where
its frequency modulates the oscillator
output.

CAUTION

All oscillator modules are in-
dividually compensated at the
factory and cannot be repaired
in the field. Any attempt to
remove the oscillator cover will
void the warranty.

Y1

KEYED
54V
VOLTAGE - VARIABLE
CAPACITOR
0°$|C OUTPUT
Al ¥4
—* 1T+ €
— 7% FARDEJQ § % l
o> AfL* S l~ jli

COMP VOLTAGE
& CG TONE

©

GND

RC - 1905A

10

Figure 10 - Typical Oscillator Circuit
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KEYED KEYED
5.4V s.av

COMPENSATION
BUFFER- AMP NETWORK
Q!

RF IN
FROM OSC

© €

2000

Al

D
T~

* Agig; ®

® ®

QUTPUT YO GND COMPENSATION
MODULATOR VOLTAGE
(2.35V)

RC - 1908A

Figure 11 - Typical Compensator Circuit

COMPENSATOR A102

Compensator module Al02 contains a
buffer-amplifier, and the temperature com-
pensating network for the Oscillator. A
typical Compensator circuit is shown in
Figure 11.

RF from the oscillator at Pin 4 is
coupled through a DC-blocking capacitor to
the base of buffer-amplifier Ql. This stage
isolates the oscillator from the modulator.
The output of Ql connects from Pin 5 to the
modulator.

In the compensation network, the keyed
5.4 volts at Pin 10 is applied to a thermis-
tor-compensated voltage divider. The output
at Pin 2 (2.35 volts measured with a VTVM)
is applied to Pin 3 and to the varactor in
the oscillator module. At temperatures be-
low -10°C, the compensated voltage increases
to maintain the proper voltage on the oscil-
lator voltage-variable capacitor.

Service Note: An abnormally low VTVM
reading (or no reading) at Pin 2 may indi-
cate a short or leakage path in the oscil-
lator. This can be checked by unsoldering
Pin 2, raising it off of the printed board
and taking another reading. If this reading
is normal the problem is in the Oscillator
module. If the reading remains low (or
zero) , the problem is in the Compensator.

PHASE MODULATOR

The phase modulator consists of var-
actor CV101l in series with tuneable coil
L119/L120. This network appears as a
series-resonant circuit to the RF output of
the oscillator. Applying an audio signal
to the modulator varies the bias of CV101,
resulting in a phase modulated output. The
output is coupled through blocking capacitor
Cl160 to the base of the 1lst amplifier.

1ST AMPLIFIER, 1ST & 2ND MULTIPLIERS

Amplifier Q101 isolates the modulator
from the loading effect of the multiplier
stage and provides some amplification. The
amplifier output is coupled through Cl161 to
the base of the 1lst multiplier.

Following Q101 are two inductively-
coupled, common-emitter multiplier stages.
Q102 operates as a tripler with collector
tank T101 tuned to three times the crystal
frequency. This stage is metered at Test
Point 1 (TPl) across metering resistor R103.
The modulator and 1lst amplifier stages are
also metered at TPl.

The output of T102 is applied to the
base of 1st doubler Q103. Collector tank
T103 is tuned to six times the crystal fre-
quency. This stage is metered at TP2 across
metering resistor R105.

11
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2ND MULTIPLIER & AMPLIFIER

Second multiplier Q104 operates as a
doubler with collector tank T104 tuned to
12 times the crystal frequency. The stage
is metered at TP3 across metering resistor
R107.

The output of T105 is coupled through
Cl123 to the base ¢f 2nd amplifier Q105.
This stage, as well as the 3rd and 4th am-
plifiers are tuned by measuring the current
drain of the transmitter. An ammeter with
a 1.5 amperes full scale meter is used in
series with the transmitter 7.5 volt supply
lead. GE Test Fixture Model 4EX11A10 and
Test Set Model 4EX3A10 may be used in place
of ammeter.

A constant-K, DC collector-feed net-
work consisting of L103, L104, C128 and
R110 provides improved amplifier stability.
Similiar cullector-feed networks are used
in the remaining transistor stages.

An Optional HI-LO power switch S705 per-
mits the transmitter to be operated at reduc-
ed power to increase battery life whenever the
full power output is not required. With the
switch in the HI power position, 7.5 volts
from the battery is applied directly to the
collector-feed network of Ql05, providing
the rated power output. With the switch in
the LO power position, the supply voltage
to the collector-feed network is dropped
across resistor R123. This reduces the pow-
er output of the transmitter to 1.0 watt,
greatly extending the battery life.

CIRCUIT ANALYSIS

3RD & 4TH AMPLIFIERS

Following Q105 are two series-tuned
class C power amplifier stages (Q106 and
Q107). The output of Q107 is coupled through
a band-pass filter (C153, C154, L117 and
L118) to the external antenna switch (S704)
to the antenna.

RECEIVER

Receiver Models 4ER56A10-15 are single
conversion, superheterodyne FM receivers
for operation on the 132-174 MHz bands. The
complete receiver mounts on a single printed
wiring board, and utilizes both discrete
components and Integrated Circuit modules.
The application of each model receiver is
shown in the following chart:

Number Tone

Model No.| Freq. Range of Freqs{Option
4ER56A10 132-150.8 MHz | 1 thru 4
4ER56A11 150.8-174 MHz | 1 thru 4
4ER56A12 132-150.8 MHz | 1 thru 4|Chan.Gd.
4ER56A13 150.8-174 MHz | 1 thru 4|Chan.Gd.
4ER56A14 132-150.8 MHz | 1 or 2 Type 99

Decoder
4ER56A15 150.8-174 MHz | 1 or 2 Type 99

Decoder

References to symbol numbers mentioned
in the following text are found on the

| |
je—————— 132-174 MHZ >le

e
| |
!
I
|

20 MHZ

osc comp I cir
Fl i A309 CKT HELIX
|
|
rmd——————
-+ ~ L LN
| 0scC N | 0SC | OSC N

F3

\ad bad Ka

132 -150 MHZ: XTAL FREQ= °PER“'"°9 FREQ +20

150.8 -174 MHZ : XTAL FREQ = °PE"”‘N‘; FREQ -20

SQUELCH

RC-1946

Figure 12 - Receiver Block Diagram
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Schematic Diagram, Outline Diagram'and Parts
List (see Table of Contents). The typical
circuit diagrams used in the text are re-
presentative of the circuits used in the
Integrated Circuit modules. However, some
of the components have been omitted for cir-
cuit simplification. A block diagram of the
receiver is shown in Figure 12.

Supply voltage for the receiver in-
cludes a continuous 5.4 volts regulated for
the Compensator module, a continuous
7.5 volts for the audio PA and squelch mod-
ules, and a keyed 7.5 volts for the remain-
ing receiver stages.

FRONT END A301/A302

The receiver Front End consists of
three tuned helical resonators and an RF
amplifier stage. The RF signal from the
antenna is coupled through RF cable W30l to
a tap on L1/L4., The tap is positioned to
provide the proper impedance match to the
antenna. RF energy is coupled to the third
coil (L3/L6) through openings in the sides
of the cans. RF is then coupled from a
tap on L3/L6 through C1 to the base of RF
amplifier Q1. The output of Ql is devel-
oped across tuned circuit C2-L1 and is ap-
plied to the base of the mixer (A305/A306).

OSCILLATOR MODULE

Oscillator Model 4EG28A10 (132-150.8
MHz) and 4EG28Al1l (150.8-174 MHz) consists
of a crystal-controlled Colpitts oscillator
similiar to the Oscillator module used in
the transmitter (see Figure 10). The entire
oscillator is contained in a metal can with
the receiver operating frequency printed on
the top. The crystal frequency ranges from
14.53 to 18.97 MHz, and the crystal fre-
quency is multiplied 9 times.

The oscillator frequency is temperature
compensated to provide instant frequency
compensation, with a frequency stability of
+.0002% from 0°C to +55°C and +.0005% from
-30°C to +60°C. The temperature compensa-
tion network is contained in Compensator
module A309. An optional Compensator mod-
ule is available with compensation for a
frequency stability of *.0005% from -30°C
to +80°C.

In single-frequency receivers, a jump-
er from TB701-9 to -10 connects the oscil-
lator module to the continuous 5.4 volt
supply voltage. The oscillator output is
applied to Compensator A309.

In multi-frequency receivers, up to
three additional oscillator modules may
be mounted on the receiver board. The
single-frequency supply jumper is removed,
and the proper frequency is selected by
connecting the 5.4 volts to the selected
oscillator module through frequency selector
switch S2603 on the control unit.

LBI-4287

CAUTION

All oscillator modules are indi-
vidually compensated at the fac-
tory and cannot be repaired in the
field. Any attempt to remove the
oscillator cover will void the
warranty.

COMPENSATOR A309

Compensator module A309 contains a
buffer-amplifier stage, and the temperature
compensation network for the oscillator
similiar to the Compensator used in the
transmitter (see Figure 11).

RF from the oscillator is coupled
through a DC blocking capacitor to the base
of Ql. The output of Ql connects to multi-
plier coil L1 on the Mult-Mixer assembly.

In the compensation network, the re-
gulated 5.4 volts at Pin 2 is applied to a
thermistor-compensated voltage divider.
The output at Pin 3 (2.35 volts measured
with a VIVM) is applied to Pin 3 and to
the varactor in the Oscillator modue. At
temperatures below -10°C, the compensated
voltage increases to maintain the proper
voltage on the oscillator voltage-variable
capacitor.

Service Note: An abnormally low VTVM
reading (or no reading) at Pin 3 may indi-
cate a short or leakage path in the oscil-
lator. This can be checked by unsoldering
Pin 2, raising it off of the printed board
and taking another reading. If this read-
ing is normal, the problem is in the Oscil-
lator module. If the reading remains low

(or zero), the problem is in the Compensator.

MULTIPLIER-MIXER A305/A306

The Multiplier-Mixer module is DC
series-connected to the Front End module.
The 3.4 volts to supply the mixer stage is
provided from the +7 volts applied to the
Front End.

The output of the Compensator module
is applied to L1 in the Multiplier assem-
bly. Ll is tuned to three times the crys-
tal frequency and is metered at the Mult
Test Point (H6) on the receiver board. The
output of L1 is applied to the anode of
multiplier diode CRl. The two helical re-
sonators following CR1 are tuned to three
times the first multiplier frequency for a
total multiplication of 9 times. The
output of the helical resonators is direct-
coupled to the emitter of the mixer trans-
istor. 1In 132-150.8 MHz receivers, a high
side injection frequency is used. In
150.8-174 MHz receivers, a low side injec-
tion frequency is used.

13
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AMP -1 AMP-2 AMP-3
Qi Q2 Q3

FROM

XTAL

FLTR ouT

+—
GND 7.2v
RC-1913

Figure 13 - Typical IF Amplifier Circuit

The RF signal from the RF amplifier
is applied to the base of mixer Ql and the
high or low side injection voltage from
the multiplier assembly is applied to the
emitter. The resultant 20-MHz IF frequency
is coupled through the mixer collector tank
(L1 & C1 to Crystal Filter A310. The col-
lector tank also provides impedance match-
ing to the crystal filter.

CRYSTAL FILTERS A310 & A312

Filter A310 follows the Multiplier-
Mixer stage, and its output is applied to
the 1st IF amplifier module, Filter A312
follows the IF Amplifier module. The two
Crystal Filters provide the major selecti-
vity for the receiver. A310 provides a
minimum of 40-dB stop-band attenuation,
while A312 provides a minimum of 20-dB stop-
band attenuation.

LiM-1 LIM-2 LIM-3
Ql Q2 Q3
FROM TO
2ND IF DISC
f ‘*__4 %‘_ﬁ
() 4
GND GND 7.5v
RC-1911A

Figure 14 - Typical Limiter
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Figure 15 - Typical Audio Amplifier Circuit

IF AMPS A311 & A313

An IF Amplifier module follows each of
the crystal filters, and contain the resis-
tor-matching networks for the filters. A
typical IF Amplifier circuit is shown in
Figure 13.

Each of the IF Amplifier modules con-
sists of three R-C coupled amplifier stages
that are DC series-connected for reduced
drain. The two IF modules provide a total
gain of approximately 85 dB.

LIMITER A314 & DISCRIMINATOR A315

Limiter A314 consists of three R-C
coupled limiter stages that are DC series
connected for reduced drain. The Linmiter
module also provides some gain. The output
of the Limiter is applied to the discrimi-
nator. A typical Limiter circuit is shown
in Figure 14.

The receiver uses a 20 MHz, fixed-
tuned crystal discriminator (A315) to re-
cover the audio from the IF signal. The
Discriminator output is applied to the Au-
dio Amplifier module.

AUDIO AMPLIFIER A316/A323

Audio and noise from the discriminator
is applied to Audio Amplifier module A316
(A323 in Channel Guard applications). A
typical audio amplifier circuit is shown in
Figure 15.

Audio and noise is applied to the base
of Q1. This stage operates as an emitter-
follower for matching the impedance of
the discriminator to the amplifier stage
(Q2) and the VOLUME control. The output of
Ql connects from Pin 2 to the base of ampli-
fier Q2 (Pin 4) through the VOLUME control.
The output of Q1 is also applied to the
input of the Squelch module.

Following amplifier Q2 is an active
low-pass filter (Q3). Audio from the fil-
ter is connected from Pin 9 to the Audio
PA module. In Audio Amplifier module A323,
an active high-pass filter is added in
series with the low-pass filter to provide
the required tone frequency roll-off.

AUDIO PA A318

When the receiver is quieted by a sig-
nal, audio from the active filter is con-
nected to Pin 1 of Audio PA module A318,
and then to the base of amplifier Ql. Ql
feeds the audio signal to the base of Q2,
which drives PA transistors Q4 and Q5. A
typical Audio PA circuit is shown in Figure

PA transistors Q4 and Q5 operate as
complementary emitter-followers, providing
a 500 milliwatt output into an 8-ohm load.
Audio from Pin 9 is coupled through capaci-
tor C305 on the receiver board to the loud-
speaker.

15
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Figure 16 - Typical

SQUELCH A317

Noise from Audio Amplifier A316/A323
operates the squelch circuit. A typical
squelch circuit is shown in Figure 17.

When no carrier is present in the re-~
ceiver, the noise output of active high-pass

Audio Circuit

filter Q1 is coupled to the base of noise
amplifier Q2 through SQUELCH control R702.
R702 controls the gain of the noise ampli-
fier.

The output of noise amplifier Q2 is
detected by diodes CR1 and CR2, and the
resultant positive voltage turns off the

70

7V c306
HI-PASS NOISE (3) @ SQUELCH
FILTER AMP SWITCH
Ql Q2 Q3
PN ° 7v
3 (OR TONE SW)
; CRI @D
INPUT
e OV SQUELCHED
cR2 7V _UNSQUELCHED
(TO AUDIO PA)
— ’
®
i | GND
‘Y- — -
& SQUELCH
1
RC-19158

Figure 17 - Typical
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PNP squelch switch Q3. In standard radios,
the emitter of Q3 is connected to +7 volts
by means of a jumper from H3 to H4. When
noise turns off Q3, its collector drops to
ground potential. As the collector of Q3
is connected to the base of amplifier Ql in
the Audio PA module, turning off Q3 also
turns off Ql, keeping the Audio PA turned
off.

When the receiver is quieted by a sig-
nal, squelch switch Q3 turns on. This
applies +7 volts to the base of amplifier
Ql in the Audio PA module, turning the
Audio PA circuit on so that sound is heard
at the speaker.

In tone decoder applications, the 7-
volt jumper from H3 to H4 is removed. The
emitter of squelch switch Q3 is connected
to +7 volts through TB701-15 to a DC switch
on the decoder board.

TONE OPTIONS

The following tone options are avail-
able for use with the Personal Series ra-
dios:

e Channel Guard Encoder/Decoder

e Channel Guard Encoder

e Type 90 Encoder/Decoder

e Type 90 Encoder

e Type 99 Selective Calling Decoder

LBI-4287

Both the Channel Guard and Type 90
Tone Options use Selective Amplifier IC's
for the frequency (tone) selective circuit.
The Selective Amplifier Consists of Wien
bridge circuit with an operational amplifier
for controlling the encoder frequency stabi-
lity and the decoder bandwidth.

Two or four reeds are used for fre-
quency selection in the Type 99 Selective
Calling decoders.

CHANNEL GUARD ENCODER/DECODER

The Encoder/Decoder assembly is a con-
tinuous-tone encoder and decoder for opera-
tion on tone frequencies in the 71.9 to
203.5 Hz range. Both the encoder and de-
coder operate on the same frequency. The
assembly consists of three Integrated cir-
cuit modules that includes Input Filter
A601, Limiter & Switch A602, and Selective
Amplifier A603. Typical diagrams of the
Input Filter and Limiter Switch circuits
are shown in Figures 18 and 19.

The Channel Guard circuit is controlled
by an ON-OFF switch on the control unit.
Placing the switch in the OFF position dis-
ables the decoder circuits to permit moni-
toring all calls on the channel. Placing
the switch in the ON position enables the
Encoder/Decoder.

LOW-PASS FILTERS
Ql Q2

75V 7.5V
REC  XMIT
9
RECQ XMIT
AMPL  SWITCH SWITCH
Q3 Q4 Q5

AUDIO IN
(FROM vOL HI)

GND

-

|
—_—— - - P S
r i L 1
T __j LIM SWITCH , _ _, SEL AMP
@D')-' JD é,b' 7L Ae02 T "aeo03 '

ENCODE_R60IL L ———'— e

TONE OUTe-—> 2
TO 0sC <

1
P

RC - 1921

Figure 18 - Input Filter Circuit
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Figure 20 - Typical Input Amplifier Circuit
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ENCODE

Keying the transmitter applies 7.5 volts
to Pin 8 of the Input Filter module, turning
on encode switch Q5. This allows tone from
Selective Amplifier A603 to be coupled
through Q5 and applied to the transmitter
oscillator module. In multi-frequency ra-
dios, all RF channels are modulated by the
Channel Guard tone.

DECODE

Releasing the PTT switch removes the
7.5 volts at Pin 8 and applies 7.5 volts
to Pin 9, turning on decode switch Q4. At
the same time the signal from R701-3 (Vol-
ume HI) is coupled to Pin 10 of Input Fil-
ter A601, where it is applied to a two-stage,
active low-pass filter (Ql and Q2) for at-
tenuating frequencies over 205 Hz. When
no tone is present in the signal, the ran-
dom noise output of the filter will not
operate the decoder circuitry.

Any tone present in the signal is
limited by diodes CR1 and CR2, and the out-
put applied through Pin 1 to the Selective
Amplifier module. If the incoming tone is
of the proper frequency, the output of the
Selective Amplifier will be just sufficient
to operate the detector circuit (Ql thru Q3).

The positive half cycles of the Selec-
tive Amplifier output turns on Ql, which
over-rides the diode and turns on Q2. Turn-
ing on Q2 causes its collector to drop to
ground potential, turning on the PNP tone
switch Q4. When conducting, the 7.5 volts
at the collector of Q4 is applied to the
squelch switching transistor on the Audio
PA module. The receiver now operates on
noise squelch, permitting the call to be
monitored.

CHANNEL GUARD ENCODER

The Encoder assembly is a two-tone

encoder for operation on tone frequencies

in the 71.9 to 203.5 Hz range. The assembly
consists of Limiter module A601 and two Se-
lective Amplifier modules (A602 and A603).
An optional single-tone encoder assembly

is available that utilizes a Limiter module
and only one Selective Amplifier module.

The Encoder is controlled by a three
position switch on the control unit. Plac-
ing the switch in the OFF position disables
the Encoder so that no tone is applied to
the transmitter oscillator module.

Placing the switch in the Tone A or
Tone B position applies 5.4 volts to the
Limiter-Switch module and one of the Selec-
tive Amplifier modules, causing the modules
to oscillate on the encode frequency. The
Limiter circuit keeps the input to the
Selective Amplifier constant to maintain
the required frequency and level stability.

LBI-4287

Whenever the transmitter is keyed, the
encoder tone at Pin 6 of the Limiter module
is applied to the transmitter oscillator
module.

TYPE 90 ENCODER/DECODER

The Type 90 Encoder/Decoder is a pulsed
tone encoder/decoder assembly for operating
on standard Type 90 tone frequencies of
1000 to 3000 Hz. The assembly uses three
Integrated Circuit modules consisting of
Input Amplifier A601, Limiter-Switch A602
and Selective Amplifier A603. The Limiter
Switch diagram is shown in Figure 19. A
typical diagram of the Input Amplifier is
shown in Figure 20.

Operation of the encoder/decoder
assembly is controlled by a three position
switch on the Control Unit. The switch
must be in the Monitor position to trans-
mit the encoder tone or to monitor the
channel. The switch must be placed in the
Reset and then in the Normal position for
the decoder to operate.

MONITOR

Placing the switch in the Monitor po-
sition applies 7.5 volts to Pin 4 of the
Input Amplifier module. This turns on Q4
in the burst-timer circuit, turning off Q3.
This removes the ground on the emitter of Q2,
allowing Q2 to turn on. Tone from the
Selective Amplifier module is applied to
Pin 8 of the Input Amplifier, and is
coupled through Q2 to Pin 2 where it is
capacity coupled through C601 to amplifier
Q5. The amplifier output is applied to
Pin 10 of the Limiter-Switch module where it
activates the tone switch (Q4), allowing the
receiver to operate on noise squelch.

ENCODE

Keying the transmitter removes the 7.5
volts at Pin 4 of the Input amplifier mod-
ule, turning off Q4 in the burst-timer cir-
cuit. Capacitor C602 is kept discharged
while Q4 is conducting. When Q4 turns off,
Q3 also remains off until C602 charges
through Rl. While C602 is charging, Q2 op-
erates and completes the feedback path for
the Selective Amplifier, causing it to os-
cillate on the encode frequency. Tone is
coupled through Encode Tone Adjust potentio-
meter R605 and applied to the Audio Ampli-
fier module on the Audio Board. R605 is
set for a tone output of *3 kHz.

When C602 charges up, Q3 turns on
which turns Q2 off, removing the tone to
the transmitter. The burst-timer circuitry
provides a pulsed tone output of approxi-
mately one second.
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CIRCUIT ANALYSIS

DECODE

When the switch is in the Normal posi-
tion, the burst-timer circuit is disabled,
Audio from R703-1 (Volume Hi) is applied
to the base of emitter-follower Ql on the
Input Amplifier module. The output of Ql
is capacity-coupled to the base of ampli-
fier Q5. The amplifier output is applied
to the limiter circuit on the Limiter-
Switch module.

Any tone present in the signal is
limited by diodes CR1 and CR2, and the out-
put applied through Pin 1 to the Selective
Amplifier module. If the incoming tone is
of the proper frequency, the output of the
Selective Amplifier will be just sufficient
to operate the detector circuit (Ql thru Q3).

The positive half cycles of the Selec-
tive Amplifier output turns on Ql, which
over-rides the diode and turns on Q2.
Turning on Q2 causes its collector to drop
to ground potential, turning on the PNP
tone switch Q4. When conducting, the 7.5
volts at the collector of Q4 is applied to
the squelch switch on the receiver Squelch
module. The voltage is connected through
the squelch switching transistor to the
Audio PA module. The receiver now operates
on noise squelch so that all calls on the
channel can be monitored.

TYPE 90 ENCODER

The Type 90 Encoder Assembly is a
pulsed tone encoder for operating on two
tone frequencies in the 1000 to 3000 Hz
range. The assembly consists of Limiter
A601 and Selective Amplifiers A602 and A603.
An optional single-tone encoder is avail-
able that consists of the Limiter and a
single selective Amplifier module. The
Limiter module contains a Tone burst timer
circuit and a limiter circuit for each Se-
lective Amplifier module. The limiter cir-
cuit keeps the input to the selective Amp-
lifier modules constant to maintain the
required frequency and level stability.

The Encoder is controlled by a three-
position switch on the Control Unit. Plac-
ing the switch in the OFF position removes
the 5.4-volt supply voltage and disables
the Encoder. With the switch in the Tone A
or Tone B position, keying the transmitter
applies 5.4 volts to the Limiter module and
to the selected Selective Amplifier module.

Applying power to the modules causes
the Selective Amplifier to start oscillating
at the desired tone frequency, and also
starts the tone burst timer circuit. The
burst timer provides a tone output for ap-
proximately one second. The encode tone
is coupled through Encode Tone Adjust R603
to the transmitter audio module. R603 is
set for 13 kHz deviation.
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TYPE 99 DECODER

The Type 99 Decoder is a sequential-
tone, two or four reed decoder designed
for operation with any two-tone sequential
encoder. Two reeds (FL301l and FL302) are
used for individual call or group call.
The reeds are mounted on the receiver
board in the area normally occupied by the
three- and four-frequency oscillator modules.
Two additional reeds (FLIO1l and FL1O02) are
required in individual call, group call and
all-call applications. These reeds are
mounted on the transmitter PA board in the
area normally occupied by the three- and
four-frequency oscillator modules.

The Decoder assembly consists of Amp-
lifier-Switch Al1401, and Logic module Al402,
The decoder may also be used with a single-
tone Channel Guard Encoder. 1In this appli-
cation, the decoder assembly also consists
of Encoder Limiter A1403 and Selective Amp-
lifier-Switch and Logic modules is shown in
Figures 21 and 22.

A three position switch on the Control
Unit is used to control the decoder. Plac-
ing the switch in the Reset and then in the
Normal position enables the decoder circuitry.
When the first tone of a two-tone sequential
call is received, it is coupled from Volume
Hi (R701-3) to Pin 10 on the Amplifier-Switch
module. The tone is applied to direct-
coupled amplifiers Q1 and Q2, and is then
connected from Pin 8 to the reeds.

TWO-REED DECODER

The reeds are selected to respond to
one combination of sequential tones. When
the first tone of a two-tone sequential call
is received, reed FL301l responds. The con-
tacts of FL301 close, charging C1406 from
the 5.4 volt supply and turning Ql OFF.

After Ql turns OFF, Cl1405 charges from
the positive supply voltage through the
contacts of FL301l. 1In approximately 500
milliseconds, the positive charge on C1405
is sufficient to turn on Q2.

When turned on, this collector poten-
tial of Q2 drops to ground. This turns on
Q3 causing it to conduct and clamp the base
of Q4 to positive keeping Q4 turned off.

Capacitor Cl1407 charges in a negative di-

rection through Q2, but Q4 is held at cut-
off by the positive voltage applied to its
base through Q3.

When the first tone is removed, con-
tacts of FL301l open. This turns Ql on,
which quickly discharges C1405, turning off
Q2 and Q3.

The charge on C1407 holds the base of

Q4 negative for approximately one-half
second. If the second tone is received
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during this time interval, the positive
supply is connected through contacts of
FL102 to the emitter of Q4 and this trans-
istor conducts.

Turning on Q4 quickly charges up
C1408, and the positive voltage at Pin 5
is applied to the base of Q4 to the Ampli-
fier-Switch module.

The positive voltage on the base of
Q4 turns it on. This turns on Q3 and the
two transistors lock up. With the DC
switch (Q3-Q4) locked up, tone switch Q5
conducts and applied 7.5 volts to the
squelch switching transistor on the Squelch
module. The receiver will now operate on
noise squelch until the toggle switch is
placed in the Reset position. This un-
latches DC switch Q3-Q4 and turns off tone
switch Q5.

Placing the switch in the Monitor po-
sition grounds the base of tone switch Q5,
turning it on. This applies 7.5 volts to
the receiver squelch switch.

FOUR-REED DECODER

The four-reed decoders can respond to
more than one combination of sequential
tones. The operation is similar to the
two-reed decoders except that FL101l can
operate with FL102 and FL302, while FL30l
can operate with FL302 and FL102.

MAINTENANCE
SERVICING THE RADIO

A complete procedure is provided in
this manual for disassembling the radio for
servicing. The procedure also contains in-
structions for replacing the different
assemblies, Integrated Circuit modules and
transmitter PA transistors. Refer to the
Disassembly Procedure as listed in the
Table of Contents.

If the radio should begin to operate
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improperly (i.e., transmitted messages

start getting weak and hard to understand,
or the receiver won't squelch properly),

the first thing to suspect is run-down bat-
teries. If a freshly recharged battery

pack or new alkaline batteries fail to re-
store the radio to its normal operating
condition, refer to the appropriate Trouble-
shooting Procedure for help in isolating

and correcting the problem.

TEST AND TROUBLESHOOTING PROCEDURES

Whenever difficult servicing problems
occur, the Test Procedures for the trans-
mitter and receiver can be used by the
servicemen to compare the actual perfor-
mance of the unit to the specifications met
by the unit when shipped from the factory.

In addition, specific Troubleshooting
Procedures are available for the transmitter,
receiver and tone options. For best results,
the Test Procedures should be used in con-
junction with the Troubleshooting Procedures
when servicing the radio. Refer to the Table
of Contents for the applicable procedure.

CHANGING FREQUENCIES

To change the operating frequency of
the transmitter and receiver, it is neces-
sary to replace the entire oscillator module
as directed in Step 8 of the Disassembly
Procedure. Always give the model number of
the module and the exact operating frequency
required when ordering new oscillator modules.

After replacing the oscillator module,
re-align the transmitter or receiver as
directed in the applicable Alignment Pro-
cedure (see Table of Contents).

BELT CLIP MOUNTING

A belt clip is supplied with the radio
so that the radio may be carried on the belt
if desired. Mounting instructions for the
belt clip are contained on page 50.



DISASSEMBLY PROCEDURE

Do not attempt to remove a module from the printed wiring
board until troubleshooting indicates that the module is bad.

Remove or replace the assemblies or modules as directed.

Caution: Always remove the battery before removing any component
board to avoid blowing the fuse.

Equipment Required
®Small Phillips-head and flat-blade screwdrivers.

®Pencil-type soldering iron (40-60 watts) with a fine tip for
unsoldering module leads and component leads, and a medium
tip for unsoldering module mounting tabs.

® Needlenose pliers for removing slotted nuts.

STEP 1.
To gain access to the transmitter and receiver,

turn the radio OFF and remove the battery
pack (or batteries). Loosen the two
captive screws and remove the two
screws . Loosen the captive retain-
ing screw C) . Then turn the radio on
its back and carefully lift off the

front cover. If the GE Test Fixture is
not used, place a block under the front
cover to prevent any wires from pulling
loose.

NOTE: When re-assembling the unit, always
attach the front cover by first screw-
ing in the captive retaining screw
before replacing screws @ and .

STEP 2.
To remove the transmitter board,

remove the three screws () and 1lift the trans-
(») mitter off of the front cover. If

necessary, remove the transmitter shield

by unsoldering the six wire tabs .

STEP 3.

To remove the receiver board,

disconnect the two plugs @ and the cable
Lift the receiver board out of the case by
the lifting strap

(DF-9022)

STEP 4.

To remove the audio or tone board,

remove the two screws C) and the two clamps.
Carefully 1ift the board up from the

top edge until it clears the clamp

mounting posts.

STEP S.

To replace the speaker-microphone,

remove the transmitter board according to
the directions in Step 2. Remove the

three screws and mounting tabs. Then

cut around the outside edge of the speaker
to separate the weatherproof seal.C). Lift
the speaker out of its mounting hole and
rub off any of the sealant remaining on

the speaker edges. Unsolder the two speak-
er leads. Replace the speaker in its
mounting hole as shown, and carefully

align the center of the speaker web with
the small piloft mark on the rim of speaker
mounting hole(f) Replace the weatherproof
seal by running a bead of RTV 102 (GE Part
No. 19A115153-P3) around the edge of the
speaker. Replace the three mounting tabs
and screws,

STEP 6.

To remove the PTT switch, rcnove the

To

screw (B) and lift off the PTT lever. Un-
screw the slotted nut on the shaft

of the switch. Remove the front cover

as directed and remove the C-clip below
the receiver board to free the coaxial
cable. Push in on the shaft of the
switch and 1ift the switch out.

STEP 7.
replace one of the modules unsoider

and straighten up the module wire leads ()
Remove any solder accumulation from the
leads.

Unsolder and straighten up the module

mounting tabs and remove any solder
accumulation,.

If replacing the receiver front end or
mixer modules, also remove the small
screws holding the helical resonators.

Replace the module and solder down the
mounting tabs and then the wire leads.
Refer to the appropriate Outline Dia-
gram (see Table of Contents) for the
wire lead placement, if required.
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STEP 8.

WARNING

The stud mounted RF Power Transistors used
in the transmitter contain Beryllium Oxide,
a TOXIC substance. If the ceramic or other|
encapsulation is opened, crushed, broken

or abraded, the dust may be hazardous if
inhaled. Use care in replacing transistors
of this type.

To replace transmitter PA transistors,

(Q106 through Q108) remove the transmitter
board and shield as directed in Step 1.

Unscrew the finned mounting nuts (),
remove the mounting bracket .

Unsolder the top C) and bottom C)
ground straps, and unsolder the tran-
sistor leads. If replacing Q107, note
that one emitter lead is not trimmed,
but is soldered to the transmitter
shield.

Trim the new transistor leads to the
same length as the old, and cut the
collector lead at a 45° angle for
future identification. If replacing
Q106, cut the tip of the stud off
approximately 1/8-inch above the
threads. (Do not cut into threads).

Replace the bottom ground strap (do not
solder) and screw down the finned mount-
ing nut finger tight, making sure that
the transistor is aligned as shown in
the Outline Diagram.

Solder the transistor leads and the top
and bottom ground straps to the printed
board. If replacing Q107, solder the
long collector lead to the transmitter
shield when replacing the shield.

Replace the mounting bracket. While
holding the body of the transistor to
prevent turning, tighten down the
finned mounting nuts using light torque
(approx. 5 inch-ounces). Replace the
transmitter board and shield as direct-
ed in Step 1,

DISASSEMBLY PROCEDURE
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MODULATION LEVEL ADJUSTMENT

The MOD ADJUST (R1) was adjusted to the proper setting
before shipment and should not normally require readjustment.
This setting permits approximately 75% modulation for the
average voice level., The audio peaks which would cause
overmodulation are clipped by the modulation limiter. The
limiter, in conjunction with the de-emphasis network,
instantaneously limits the slope of the audio wave to the
modulator, thereby preventing overmodulation while preserv-
ing intelligibility.

TEST EQUIFMENT
1. Audio oscillator Model 4EX6A10
2, A frequency modulation monitor
3. An output meter or a VTVM

4. GE Test Set Model 4EX3A10

5. Test Adaptor Model 4EX12A10

AUDIO BOARD

TRANSMITTER PA BOARD

EQUIPMENT REQUIRED

TRANSMITTER ALIGNMENT

1. GE Test Set Model 4EX3A10 (or Test Kit Model 4EX8K11l) connected to the metering jack of GE Test Fixture Model 4EX11A10, OR an ammeter
with a two ampere scale connected in series with the transmitter B+ lead, and a 20,000 ohm-per-volt meter.

2., A 50-ohm,

3. A frequency counter.

PRELIMINARY CHECKS AND ADJUSTMENTS

terminating wattmeter with a 5-watt scale connected to external antenna switch S704.

1. Open up the radio for servicing as directed in the Disassembly Procedure (see Table of Contents). Mount the radio on the Test Fixture
as directed.

2. 1In multi-frequency trnasmitters, set the channel selector switch to the lowest channel frequency. Place the HI-LO Power Switch in the
HI position.

3. For a large change in frequency or a badly mis-aligned transmitter, set all slugs even with the PA board. When properly aligned, the
slugs will be between the PA board and the coil.

4, If using the GE Test Set and Test Fixture, switch the range to the Test 1 position and the selector switch to position "I". Check for
a meter reading of 7.5 volts (read on 1l-volt scale as 19-volts full scale). Then switch to position "G'" for current drain readings
(read as 1-1/2 ampere full scale on the 15-volt scale).

5. Test Point meter readings made with (+) meter lead to TPl thru TP3, and with (-) lead to ground.

6. All adjustments made with the transmitter keyed.

Tuning Typical Meter
Step Control Reading Procedure
1, 1 (L119/L120) | 1.7 Volts Adjust Tuning Control 1 for maximum meter reading at TP1.
PROCEDURE (1 V_Min)
) i 25 2 (T10l) See Procedure Adjust Tuning Control 2 nearest TPl for a small change in meter reading (this step not required
1, Connect the equipment as shown in the Test Procedure MOD unless changing frequency). .
see Table of Contents).
( ¢ ) ADJUST 8. 2 (T101 & 0.7 Volt Alternately adjust the two Tuning Controls marked 2 for maximum meter reading at TP2.
T102) (0.6 V Min)
2, Apply a 140 millivolt signal at 1000 Hz to the Test R1 .
N Adaptor. If the Test Adaptor is not used, apply a 4, 3 (T103) (()(.)75‘,;1:;) Adjust Tuning Control 3 for maximum meter reading at TP3.
14 millivolt signal to Pin 1 (Mike Hi) and Pin 4 of *
Accessory Jack J701, 5. 4 (T104) See Procedure Adjust Tuning Control 4 for a change in meter reading at TP3 (not required unless changing frequency).
. . 6. 5 & 4 Maximum mA Alternately adjust Tuning Controls 5 and 4 for maximum transmitter current.
3. For transmitters without Channel Guard, set MOD ADJUST (T105 & T104)
(R1) for a 4.5-kilohertz swing with the deviation
polarlty which gives the hlghest readlng as indicated 7 6 (C133) Maximum mA Adjust Tuning Control 6 for maximum transmitter current
on the frequency modulation monitor. If the deviation : 8. 7 &8 Maximum mA Alternately adjust Tuning Controls 7 and 8 for maximum transmitter current.
symmetry is greater than 0.5 kHz, readjust the modulator (C145 & C144)
(Tuning Control 1) for bgst quulatlon symmgtry. Tht?n 9. 9 & 10 Maximum Alternately adjust Tuning Controls 9 and 10 for maximum power output.
re-set R1 for 4.5 kHz swing with the deviation polarity (C151 & C150) | Power Out
hEt . t . .
tha glves he hlgheSt readlng. 10. 3 thru 10 Maximum Adjust Tuning Control 3 thru 13 for maximum power output.
Power Out
4. For transmitters with Channel Guard, check the Channel
Guard Modulation as shown in Step 2’ of the transmitter 12 9 & 10 1.35 amperes Re-adjust Turning Controls 9 and 10 for the best power output with the lowest transmitter current
A x maximum drain exceeds 1.35 amperes, reduce the current to 1.35 amperes by detuning Tuning C Control 7.
Test Procedure. With Channel Guard tone applied, set the
deviation as described in Steps 2 and 3. FREQUENCY ADJUSTMENT
i i X i 12. With no modulation, adjust the F1 crystal trimmer for proper oscillator frequency. In multi-
5. For multifrequency transmitters, set the deviation as frequency units, adjust the F2, F3 or F4 crystal trimmers as required. Next, refer to the
L
described in Step 3 on the channel producing Modulation Adjustment
the largest amount of deviation. NOTE
It is recommended that all frequency adjustments be made when the equipment
is at a temperature of approximately 75°F. 1In no case should frequency
adjustments be made when the equipment is outside the temperature range of
60°F to 90°F,
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TEST PROCEDURES

These Test Procedures are designed to assist be quickly localized. Once a defect is pin-pointed,
you in servicing a transmitter that is operating-- refer to the "Service Check'" and the additional

but not properly. Problems encountered could be corrective measures included in the Transmitter
low power output, tone and voice deviation, de- Troubleshooting Procedure. Before starting with
fective audio sensitivity and modulator adjust the Transmitter Test Procedures, be sure the trans-
control set too high. By following the sequence mitter is tuned and aligned to the proper operating

of test steps starting with Step 1, the defect can frequency.
TEST EQUIPMENT REQUIRED

for test hookup shown:

1. Wattmeter similar to: 2, VTVM similar to: 3. Audio Generator similar to:
Bird # 43 Triplett # 850 GE Model 4EX6A10 or
Heath # 1M-21 Heath # IG-72
4, Deviation Meter (with 5. GE Test Adaptor Model
a .75 kHz scale) sim=—- 4EX12A10.
ilar to:
Measurements # 140
Lampkin # 205A
STEP 1
POWER MEASUREMENT
TEST PROCEDURE
A, Connect transmitter output to wattmeter as shown below. GE adaptor cable 19A115219-P1 is

recommended for accurate power output readings.

ANTENNA
SWITCH

CABLE
ADAPTOR
19A115219-P1

-

PERSONAL 2-WAY RADIO

TO
50-OHM D |

LOAD
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B. Key transmitter and check wattmeter for minimum reading of 4.5 watts in the Hi
power position and 1.5 watts in the low power position.

SERVICE CHECK
Refer to Service Hints on Transmitter Troubleshooting Procedure.

STEP 2

TONE DEVIATION WITH CHANNEL GUARD

TEST PROCEDURE
A, Set up Deviation Meter and monitor output of transmitter as shown below:

Y

DEVIATION
METER

PERSONAL 2-WAY RADIO

B. Set MOD adjust Rl for no modulation.

C. Key transmitter and check for 0.75-kHz deviation. If reading is low or high,
refer to the Channel Guard Troubleshooting Procedure (see Table of Contents).

NOTES--The Tone Deviation Test Procedures should be repeated every time the Tone
Frequency is changed.

STEP 3

VOICE DEVIATION AND SYMMETRY
TEST PROCEDURE

A, Connect test equipment to transmitter as shown below:

V4 /IIQ\

AUDIO OSCILLATOR

DEVIATION
METER

TEST ADAPTOR
PERSONAL 2-WAY RADIO

B. Set the generator output to 140 millivolts RMS and frequency to 1 kHz. If the Test
Adaptor is not used, set the generator output for 14 millivolts.

C. Key the transmitter and adjust Deviation Meter to carrier frequency.
D. Deviation reading should be *4.5 kHz, If the deviation is not 4.5 kHz, set the

deviation as directed on the Transmitter Alignment Procedure (see Table of Contents).

NOTES --MASTR transmitters are adjusted for 4.5 kHz deviation at the factory. The factory
adjustment will prevent the transmitter from deviating more than 5.0 kHz under the
worst conditions of frequency, voltage and temperature.

If the deviation reading plus (+) or minus (-) differs by more than 0.5 kHz:

E. Refer to the Modulation Adjustment on the Transmitter Alignment Procedure.

F. Check Audio Sensitivity by reducing generator output until deviation falls to 3
kHz, Voltage should be LESS than 14 millivolts.



RECEIVER ALIGNMENT LBI-4287
EQUIPMENT REQUIRED o

1. A 20-HMz signal source (GE IF Generator Model 4EX9A10 or equivalent) and a
132-174 MHz source.

2. GE Test Set Model 4EX3A10 or 4EX8K1ll or voltmeter with equivalent sensitiv-
ity.

3. GE Test Amplifier Model 4EX16A10 and RF probe 19C311370-Gl, or equivalent
RF voltmeter.

RECEIVER BOARD 4. Distortion Analyzer or AC-VTVM.

21/24 PRELIMINARY CHECKS AND ADJUSTMENTS
(FRONT END) " 1. In multi-frequency receivers where the maximum frequency spacing is less
than one MHz, align the receiver of the F1l channel. Where the frequency
spacing is more than one MHz, align the receiver on the center frequency.

2. For large changes in frequency, set the slugs in Z1/Z2 thru Z3/Z6 to the
bottom of the coil form for frequencies in the low end of the band. Set

the slugs near the top of the coil form for frequencies near the high end

22/25 of the band.

(FRONT END)

3. Connect the negative lead of the DC Test Set to the Mult Test Point (H6),
and the positive lead to ground.

F4 ALIGNMENT PROCEDURE
ADJUST
S
i Step Tuning
- F3 No. Control Procedure
ADJUST
1, Al/A4-11 Adjust L1 for maximum meter reading.
Z3/Z26 (Mult)
(FRONT END)
F2 25 Z1/72 & Z3/Z4 | Adjust Z1/Z2 and then Z3/Z4 for a slight change in meter
P <—— ADJUST (Mult) reading.
3. Z1/Z4 thru Apply on on-frequency signal to P30l and adjust Z1/Z4,
Z3/76 & LY Z2/75, Z3/Z6 and Ll for best quieting sensitivity.
(Front End)
Lt | e ' <-__________ ADEJST 4. A2-L1 Apply on an-frequency signal as above. With the RF
(FRONT END) i ; = e (Mixer) probe on Pin 9 of IF Amp A311l, tune L1 for maximum meter
’ reading.
5. Al/A4-11, De-tune Al1/A4-L1. Next, increase the on-frequency input
Z1/722 & Z3/7Z4 signal and tune Z5 and Z6 for best quieting sensitivity.
(Mult) Now re-adjust Al/A4-L1 for maximum meter reading.
FREQUENCY ADJUSTMENT
6. While applying an on-frequency signal to P301l, loosely
couple a 20-MHz signal to the Mixer. Adjust the Oscil-
Z3/z4 Z1/22 A2-L1 A1/A4-L1 MULT lator trimmer(s) for a zero beat fr
equency between the
(MULT) (MULT) (MIXER) (MULT) TEST POINT two signals. ) 4 Y
Alternate Method: Apply a strong 20 MHz signal to the
Mixer. Measure the output of the Discriminator with a
DC-VTVM at Pin 1 or A316/A323. Note the reading. Next,
remove the 20-MHz signal and apply a strong on-fre-
quency signal to P301. Then tune the oscillator trim-
mer (s) for the meter reading obtained at Pin 1 of
A316/A323.

ALIGNMENT PROCEDURE

132——174 MHz PERSONAL SERIES
RECEIVER MODELS 4ER56A10-15
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LBI-4287

These Test Procedures are designed to help you to
service a receiver that is operating---but not properly.

The problems encountered could be low power, poor sensi-

tivity, distortion, and low gain,

sequence of test steps starting with Step 1, the defect

can be quickly localized.

1, Distortion Analyzer similar to:

2-

By following the

Signal Generator similar to:

TEST PROCEDURES

pin-pointed, refer to the '"Service Check" listed to
correct the problem, Additional corrective measures are
included in the Troubleshooting Procedure, Before start-

ing with the Receiver Test Procedures, be sure the receiver

is tuned and aligned to the proper operating frequency.

Once the defective stage is

TEST EQUIPMENT REQUIRED

for test hookup shown:

Heath #IM-12

Measurements #M-560

3. 6-dB attenuation pad

4. Test Adaptor Model 4EX12A10

The test equipment is hooked to the receiver as shown
for all Receiver Test Procedures,

SIGNAL GENERATOR

®
@—— «

- CHANNEL FREQUENCY

K-

we | LOUTPUT
ld

®

[ L“/ /6* dB

PAD

DEVIATION
CONTROL

ANTENNA
SWITCH

28

DISTORTION ANALYZER

TEST ADAPTOR

PERSONAL 2-WAY RADIO

STEP 1

I-i\rLJJDlO POWER OUTPUT AND DISTORTION
TEST PROCEDURE

Measure Audio Power Output as follows:

A.

Connect a 1,000-microvolt test signal modulated by

1,000 hertz +3.3 kHz deviation to the antenna Switch
S704,

Set the Volume Control for a 500 milliwatt output
(2 volts RMS).

Make distortion measurements according to manufacturer's
instructions. Reading should be less than 5%-10% (5% is
typical).

SERVICE CHECK

If the distortion is more than 5%, or maximum audio
output is less than 0.5 watt, make the following checks:

Battery voltage---low voltage will cause distortion.
(Refer to Receiver Schematic Diagram for voltages.)

Audio Gain (Refer to Receiver Troubleshooting Proce-
dure) .

SERVICE CHECK

If the sensitivity level is more than 0.25 microvolts, make
the following checks:

F.

G.

Alignment of RF stages (refer to Receiver Alignment
on reverse side of page).

Gain measurements as shown on the Receiver Troubleshoot-
ing Procedure.

STEP 2

USABLE SENSITIVITY (12 dB SINAD)

TEST PROCEDURE

Measure sensitivity of the receiver modulated at the standard
test modulation as follows:

Ao

Bo

Be sure Test Step 1 checks out properly,.

Reduce the Signal Generator output from setting in Test
Step 1A.

Adjust Distortion Analyzer LEVEL control for a +2 dB
reading.

Set CONTROL from LEVEL to DISTORTION reading. Repeat
Steps 2B and 2C until difference in reading is 12 dB
(+2 dB to -10 dB).

The 12-dB difference (Signal plus Noise and Distortion
to noise plus distortion ratio) is "usable'" sensitivity
level. Reading should be less than 0.25 microvolts with
audio output at least 250 milliwatts.

STEP 3

MODULATION ACCEPTANCE BANDWIDTH
(IF BANDWIDTH)

TEST PROCEDURE

A.

Bo

Be sure Test Steps 1 and 2 check out properly.

Set Signal Generator output for twice the microvolt
reading obtained in Test Step 2D.

Increase Signal Generator frequency deviation.

Adjust LEVEL Control for +2 dB.

Set CONTROL from LEVEL to DISTORTION reading. Repeat
Steps 3C, 3D and 3E until difference between readings
becomes 12 dB (from +2 dB to -10 dB).

Deviation control reading for the 12-dB difference is
the Modulation Acceptance Bandwidth of the receiver,
It should be more than *7 kHz (but less than *9 kHz).

SERVICE CHECK

If the Modulation Acceptance Bandwidth test does not
indicate the proper width, make gain measurements as shown
on the Receiver Troubleshooting Procedure,
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LBI-4287

D
—_——— e ——

.J

L

N 141 INTEGRATED CIRCUIT
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OUTLINE DIAGRAM
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| 2 3 4 5 6 7 8
75V AaUDIO | s@ | voL | sa | voL
30U keven | 75V | ouT | ARM | ARM | HI HI GND
VOX
FREQ 4 | FREQ 3 VoL
J302 | OR OR " | FREQ 2 | FREQ || 5.4v | & | QT | JONE
FL302 | FL3OI sQ LO
FL30I
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SOLDER SIDE

LBI-4287
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PARTS LIST

LBI-4289E

132-174 MHz TRANSM ITTER-RECEIVER
PR36

SYMBOL | GE PART NO. DESCRIPTION
POWER AMPLIFIER
4EF34A10-13
(19D413203G1-G4)

Al02 19C311891G3 Compensator.
NOTE: (When reordering A103-A106 give GE Part
No. and specify exact frequency needed).

A103 4EG27A10 Transmitter Oscillator.

thru

Al06
--------- CAPACITORS - = = = = = = = =

C102 19A116114P13090 Ceramic: 510 pf 5%, 100 VDCW; temp coef
-5600 PPM.

c103 19A116192P1 Ceramic: 0.01 uf *20%, 50 VDCW; sim to Erie
8121-050-W5R.

Cl04 19A116114P2047 Ceramic: 33 pf 5%, 100 VDCW; temp coef
-80 PPM.

C105 19A116114P2048 Ceramic: 36 pf *5%, 100 VDCW; temp coef
-80 PPM.

C106 19A116114P2047 Ceramic: 33 pf +5%, 100 VDCW; temp coef
-80 PPM.

c107 19A116114P2051 Ceramic: 43 pf *5%, 100 VDCW; temp coef
-80 PPM.

cl108 19A116114P13090 Ceramic: 510 pf 5%, 100 VDCW; temp coef
-5600 PPM.

c109 5495323P12 Ceramic: .001 uf +100% -20%, 75 VDCW.

c110 19A116114P2042 Ceramic: 24 pf +5%, 100 VDCW: temp coef
-80 PPM.

Cl11 19A116114P2047 Ceramic: 33 pf 5%, 100 VDCW; temp coef
- PPM.

c112 19A116114P2054 Ceramic: 51 pf *5%, 100 VDCW; temp coef
-80 PPM.

Cll4 19A116114P10073 Ceramic: 180 pf *10%, 100 VDCW; temp coef
-3300 PPM.

C115 5495323P12 Ceramic: .001 pf +100% -20%, 75 VDCW.

Cl16 19A116192P1 Ceramic: 0.01 pf +20%, 50 VDCW; sim to Erie
8121-050-W5R.

C117 19A116114P14 Ceramic: 4 pf #5%, 100 VDCW.

C118 19A116114P18 Ceramic: 5 pf 5%, 100 VDCW.

Cl19 19A116114P14 Ceramic: 4 pf 5%, 100 VDCW.

Cc120 19A116114P18 Ceramic: 5 pf 5%, 100 VDCW.

cl21 19A116114P2047 Ceramic: 33 pf 5%, 100 VDCW; temp coef
-80 PPM.

Ccl22 19A116114P2045 Ceramic: 30 pf *5%, 100 VDCW; temp coef
-80 PPM.

c123 19A116114P22 Ceramic: 6.8 pf 5%, 100 VDCW.

C125 19A116114P30 Ceramic: 9 pf 5%, 100 VDCW.

C126 19A116114P20 Ceramic: 6 pf 5%, 100 VDCW.

c127 19A116114P10073| Ceramic: 180 pf +10%, 100 VDCW; temp coef
-3300 PPM.

cl28 19A116192P1 Ceramic: 0.01 pf +20%, 50 VDCW; sim to Erie
8121-050-W5R.

cl29 19A116114P20 Ceramic: 6 pf 5%, 100 VDCW.

Cc130 19A116114P2039 Ceramic: 20 pf +5%, 100 VDCW.

C131 19A116114P32 Ceramic: 10 pf *5%, 100 VDCW.

Cc132 19A116114P2044 Ceramic: 27 pf 5%, 100 VDCW; temp coef
-80 PPM.

SYMBOL | GE PART NO. DESCRIPTION

C133 19A116163P3 Variable: approx 3 to 17 pf, 50 VDCW; sim
to Amperex HT10KA/218.

Cl134 19A116114P20 Ceramic: 6 pf *5%, 100 VDCW.

C136 19A116114P30 Ceramic: 9 pf %5%, 100 VDCW.

C138 19A116114P10073 Ceramic: 180 pf *10%, 100 VDCW; temp coef
~3300 PPM.

Cl139 19A116192P1 Ceramic: 0.01 uf £20%, 50 VDCW; sim to Erie
8121-050-W5R~103M,

C140 19A116114P2054 Ceramic: 51 pf +5%, 100 VDCW; temp coef -80 PPM.

Cl42+ 19A116114P2051 Ceramic: 43 pf +5%, 100 VDCW; temp coef -80 PPM.
Deleted by REV D in 4EF34All, 13; Added by REV E
to 4EF34All, 13.

Cl44 19A116163P3 Variable: approx 3 to 17 pf, 50 VDCW; sim

and to Amperex HT10KA/218.

C145

Cl46%* 19A116114P2036 Ceramic: 15 pf 5%, 100 VDCW; temp coef -80 PPM.
In 4EF34Al1l, 13 REV D:

19A116114P2045 Ceramic: 30 pf 5%, 100 VDCW; temp coef -80 PPM.
In 4EF34A11, 13 of REV C and earlier:
19A116114P2036 Ceramic: 15 pf 5%, 100 VDCW; temp coef -80 PPM.

Cl148 19A116114P10073 Ceramic: 180 pf +10%, 100 VDCW; temp coef
-3300 PPM.

Cl49 19A116192P1 Ceramic: 0.01 yf *20%, 50 VDCW; sim to Erie
8121-050-W5R~-103M.

C150 19A116163P3 Variable: approx 3 to 17 pf, 50 VDCW; sim to

and Amperex HT10KA/218.

C151

C152 549626 7P9 Tantalum: 3.3 uf *20%, 15 VDCW; sim to Sprague
Type 150D.

C153 19A116114P30 Ceramic: 9 pf 5%, 100 VDCW.

C154 19A116114P20 Ceramic: 6 pf 5%, 100 VDCW.

C156 19A116114P38 Ceramic: 18 pf #5%, 100 VDCW.

C157 19A116114P7065 Ceramic: 100 pf +5%, 100 VDCW; temp coef
-750 PPM.

Cl158 19A116114P10073 Ceramic: 180 pf *+10%, 100 VDCW; temp coef
-3300 PPM,

C159 19A116114P7065 Ceramic: 100 pf +5%, 100 VDCW; temp coef
-750 PPM.

C160 19A116114P2044 Ceramic: 27 pf +5%, 100 VDCW; temp coef -80 PPM.

Cl61 19A116192P1 Ceramic: 0,01 pf #20%, 50 VDCW; sim to Erie
8121-050-WSR-103M.

Cl62 19A116114P10074 Ceramic: 180 pf $10%, 100 VDCW; temp coef
-3300 PPM.

Cc163 19A116114P38 Ceramic: 18 pf +5%, 100 VDCW.

C164* 19A116114P2039 Ceramic: 20 pf 5%, 100 VDCW; temp coef -80 PPM.

and Added to 4EF34All, 13 by REV E.

C165+*
------- DIODES AND RECTIFIERS - - - - - -

Cv10l 5495769P9 Varactor, silicon: 33 ppf +10%, at 4 VDC; sim
Pacific Semiconductors Varicap Type V-596.
---------- FILTERS = = = = = = - — - =

FL101 Reeds. Refer to Type 99 Decoder Parts List.

and

FL102
---------- INDUCTORS - - - = = = = = =

L101l 19B209420P123 Coil, RF: 6.80 ph +10%, 1.80 ohms DC res max;
sim to Jeffers 4446-2,

L102 19B209420P125 Coil, RF: 10.0 ph #10%, 3.10 ohms DC res max;
sim to Jeffers 4446-4.

L103 19B209420P103 Coil, RF: 0.15 ph +10%, 0.14 ohms DC res max;
sim to Jeffers 4416-3.

L104 19B209420P114 Coil, RF: 1.20 ph *10%, 0.18 ohms DC res max;
sim to Jeffers 4436-1.

Lios 198216320P1 Coil.

L106 19B216320P2 Coil.

L107 19B209420P125 Coil, RF: 10.0 ph #10%, 3.10 ohms DC res max;

sim to Jeffers 4446-4.
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*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
L108 198209420P103 Coil, RF: 0.15 uh +10%, 0.14 ohms DC res max; R112 3R152P100K Composition: 10 ohms +10%, 1/4 w. c1s 19A116114P6052 | Ceramic: 47 pf +10%, 100 VDCW; temp coet | | | | ==-------- RESISTORS - = = = = = = = -
im to Jeffers 4416-3. th -470 PPM.
sim to Jeffers R113 3R152P121J Composition: 120 ohms +5%, 1/4 w. Cl;“ Y R1 3R151P184J Composition: 0.18 megohm #5%, 1/8 w,
L109 19B209420P114 Coil, RF: 1.20 ph +10%, 0.18 ohms DC res max;
Sim fo Jeffers 4436-1. " R114 3R152P100K Composition: 10 ohms +10%, 1/4 w. c19 194116192P2 Ceramic: 470 pf +20%, 50 VDCW; sim to Erie R2 3R151P302J Composition: 3000 ohms *5%, 1/8 w.
thru 8111-050-W5R.
L110 198216425P1 Coil. R117 3R152P103K Composition: 10,000 ohms +10%, 1/4 w. ca1 NDUCTORS
L111 198216425P2 coil. Rl18 3R152P104K Composition: 0.10 megohm t10%, 1/4 w. c27 19C307102P14 Tantalum: 15 pf +20%, 10 VDCW; sim to
and Components Inc G156R. Ll 19B216441G6 Helical resonator. (Part of Z1). Includes:
L112 19B209420P125 Coil, RF: 10.0 ph *10%, 3.10 ohms DC res max; R119 Loc311727P1 ns .
-4. : + ning slug.
sim to Jeffers 4446-4 R120 3R152P153) Composition: 15,000 ohms 5%, 1/4 w. c28 $491300R1 C5500 piu 210 P, #10%, TS VN, temp cost
L113 19B209420P103 Coil, RF: 0.15 ph *10%, 0.14 ohms DC res max; L2 19B216441G7 Helical resonator. (Part of Z2). Includes:
sim to Jeffers 4416-3. R121+ 3R152P913J Composition: 91,000 ohms 15%, 1/4 w. c29 19A116114P10073] Ceramic: 180 pf +10%, 100 VDCW; temp coef
and -3300 PPM. 19.311727P1 Tuning slug.
L114 19B209420P114 Coil, RF: 1,20 ph $10%, 0.18 ohms DC res max; In 4EF34A10, 12 of REV E and earlier: c30
sim to Jeffers 4436-1. In 4EF34Al1, 13 of REV F and earlier: L3 19B216441G11 Helical resonator. (Part of Z3). Includes:
c31 19A116192P2 Ceramic: 470 pf +20%, 50 VDCW; sim to Erie
L115 19B216320P4 Coil. 3R152P303J Composition: 30,000 ohms 5%, 1/4 w. 8111-050-W5R. P ' ’ 19C311727P1 Tuning slug.
L116 19B216320P5 Coil. R122 3R152P112J Composition: 1100 ohms 5%, 1/4 w. c33 19A116244P6 Ceramic: .033 uf +20%, 50 VDCW. L4 19B216441G2 Helical resonator. (Part of Z4). Includes:
. 4% 19A116192P2 : £ +20 50 B 19C311727P1 Tuning slug.
L117 19B216320P3 coil R123+ Deleted in 4EF34A10, 12 by REV K. c3 9A116192P: Ceramic: 470 p %, VDCW; sim to Erie
and 8111-050-WSR. Added to 19C317616G5, G6 by REV B.
L118 Deleted in 4EF34All, 13 by REV J. L5 19B216441G3 Helical resomator. (Part of Z5). Includes:
Refer to Hi/Lo Power Option
L119 19B216580G2 Coil. Includes: (19A129432Gl) in this parts list for R223. | { | _ _ . _ ... ... INDUCTORS = = = = = = = = 19C311727P1 Tuning slug.
19B200497P5 Tuning slug. < RS Ll 19B209420P114 Coil, RF: 1.20 ph *10%, 0.18 ohms DC res max; L6 19B216441G12 Helical resonator. (Part of Z6). Includes:
""""" TRANSFORME! -TTTTT==- thru sim to Jeffers 4436-1. 10C311727P1 Tuni 1
2165 . ludes: L9 C ning slug.
L120 19B216580G1 Coil. Includes T101 19821657961 Coil. Includes:
Tuni T e s Y N [ R I N N SISTORS - =~ = = = = = = =
19B200497P5 ning siug 19B200497P5 Tuning slug. RESISTORS - = - ------ || | | --__-_-__. HELICAL RESONATORS - ~ -~ - - =
L121 19B209420P114 Coil, RF: 1.20 ph *10%, 0.18 ohms DC res max; R1 19A116563P2 Variable, carbon film: 100,000 ohms +20%
sim to Jeffers 4:36-1‘ ! T102 19B216579G2 Coil. Includes: 0.05 w; $im to Amperex EO86-BD. ’ Z1 Consists of L1 and 19D413132P1 can.
19B200497P5 Tuning slug. R2 3R151P103K Composition: 10,000 ohms *10%, 1/8 w. z2 Consists of L2 and 19D413132P3 can.
--------- TRANSISTORS - = - = = = = = =
T103 19B216579G3 Coil. Includes: R3 3R151P133J Composition: 13,000 ohms 5%, 1/8 w. z3 Consists of L3 and 19D413132P4 can.
101+ 19A116860P1 Silicon, NPN; sim to Type 2N4996.
Q ’ 19B200497P5 Tuning slug. R4 3R151P101K Composition: 100 ohms +10%, 1/8 w. z4 Consists of L4 and 19D413132P1 can.
In 4EF34A10, 12 of REV E and earlier:
In 4EF34A11, 13 of REV F and earlier: T104 19C311854G2 Coil. Includes: RS 3R151P100K Composition: 10 ohms +10%, 1/8 w. 25 Consists of L5 and 19D413132P3 can.
19A115330P1 Silicon, NPN. 19B200497P5 Tuning slug. R6 3R151P103K Composition: 10,000 ohms +10%, 1/8 w. 26 Consists of L6 and 19D413132P4 can.
Q102+ 19A115328P1 Silicon, NPN. T105 19C311854G3 Coil. Includes: R7 3R151P474K Composition: 0,47 megohm +10%, 1/8 w.
and A305 MULT1PLIER-M IXER
Q103* 19B200497P5 Tuning slug. RS 3R151P101K Composition: 100 ohms +10%, 1/8 w. and A305 19B216364Gl
In 4EF34A10, 12 of REV E and earlier: A306 A306 19B216364G2
In 4EF34A11, 13 of REV F and earlier: RO 3R151P222J Composition: 2200 ohms 15%, 1/8 w.
19A115330P1 Silicon, NPN. R10 3R151P822J Composition: 8200 ohms +5%, 1/8 w. Al MULTIPLIER
19C311873G1
. 1 H .
QLo4* 19A116201P1 Silicon, NPN AUDIO BOARD R11 3R151P102K Composition: 1000 ohms +10%, 1/8 w
In 4EF34A10, 12 of REV H and earlier: 1ec317616G61 thru 6}V "t 0t 1 ] eeeeaaa-- CAPACITORS ~ = = = = =~ = =
In 4EF34A11, Al13 of REV J and earlier:
Cl 19A116114P7068 Ceramic: 120 pf 5%, 100 VDCW; temp coef
19A115328P1 Silicon, NPN. Al 19C311905G1 Regulator. 750 PPM.
qQLo5 19A116201P1 Silicon, NPN. A2 19C317167G2 Audio Amplifier and Limiter. RECE IVER c2 19A116114P3057 | Ceramic: 62 pf 5%, 100 VDCW; temp coef
4ERS6A10 (19D413197G1) -150 PPM.
Q106+ 19A116191P2 Silicon, NPN. A3 19C311907G1 Audio Compressor. 4ER56A11 (19D413197G3)
4ERS6A12 (19D413197G9) c3 5495323P12 Ceramic: .00l pf +100% -20%, 75 VDCW.
In 4EF34A10, 12 of REV D and earlier: A4 19C311898G1 Voice Operated Transmitter (VOX) 4ER56A13 (19D413197G10)
In 4EF34Al11, 13 of REV E and earlier: 4ER56A14 (19D413197G2)
AS 19C311908G1 Electronic Push-To-Talk. 4ER56A15 (lepdl1319764) || | ------- DIODES AND RECTIFIERS - - - - - -
19A116189P1 Silicon, NPN.
CR1 19A116081P1 Silicon.
Q107 194116191P1 silicon, NPN.  r | "7 "==--=- CAPACITORS - - - = = - = - = A301 FRONT END
and A301 19B216363Gl 132-150.8 MHz
c 5491674P26 Tantalum: 47 pf +20%, 4 VDCW; sim to 2302 A302 lomslesescz 1s0.sa7awmme || | | ---------- INDUCTORS - = - = = = = —
---------- RESISTORS - - - = = = = - = Sprague Type 162D.
L1 19B216296P1 Coil.
R101 3R152P102J Composition: 1000 ohms #5%, 1/4 w. c2 5491674P23 Tantalum: 2.2 pf $20%, 15 VDCW; sim to A3 RF AMPLIFIER
Sprague Type 162D. and A3 19C317623G1 19B200497P5 Tuning slug (Not included with L1).
tion: 100 ohms 5%, 1/4 w. . A4 A4 19C317623G2
r103 3R152P101J Composition ° Y c3s* 5491674P2 Tantalum: 10 pf +20%, 10 VDCW; sim to
R104 3R152P100K Composition: 10 ohms +10%, 1/4 w. Sprague Type 162D. v ¢ !} e RESISTORS = - = = = = = = =
--------- CAPACITORS - - - = = =~ - = =
R105 3R152P101J Composition: 100 ohms 5%, 1/4 w. Earlier than REV A: RL 3R151P432J Composition: 4300 ohms 5%, 1/8 w.
R Cc1 19A116114P11064 Ceramic: 100 pf *10%, 100 VDCW; temp coef and
R106% 3R152P510J Composition: 51 ohms *5%, 1/4 w. 5491674P33 Tantalum: 6.8 uf +20%, 4 VDCW; sim to -4200 PPM. ! R2
Sprague Type 162D,
In 4EF34A10, 12 of REV H and earlier: c2 19A116114P8053 | Ceramic: 47 pf 5%, 100 VDCW; temp coef
In 4EF34Al1, 13 of REV J and earlier: c4 5491674P33 Tantalum: 6.8 pf +20%, 4 VDCW; sim to is00 pu. P At MULTIPLIER
Sprague Type 162D. 19C311873G2
: hms +5%, 1/4 w. c3 19A116114P2020 | Ceramic: 6 pf 5%, 100 VDCW; t t -80 PPM.
3R152P101J Composition: 100 ohms £5%, 174 w c5 19A116192P1 Ceramic: 0.01 pf +20%, 50 VDCW; sim to Erie P eramic pf 15% emp coe
R107 3R152P360J Composition: 36 ohms 15%, 1/4 w. 8121-050-W5R. c4 10A116114P2030 | Ceramic: 9 pf #5%, 100 VDCW; temp coef -8O0 PPM. { | | | =-=-=-=-=----- CAPACITORS - = = = = = = = =
R108 3R152P470J Composition: 47 ohms 5%, 1/4 w. c6 5491674P28 Tantalum: 1.0 uf $20%, 25 VDCW; sim to c5 5495323P12 Ceramic: .00l pf +100% -20%, 75 VDCW. c 19A116114P7068 | Ceramic: 120 pf +5%, 100 VDCW; temp coef
thru Sprague Type 162D. =750 PPM.
R109* 3R152P430J Composition: 43 ohms #5%, 1/4 w. cs8
P! L O N N [ E [P INDUCTORS = = = = = = = = = c3 5495323P12 Ceramic: .00l uf +100% -20%, 75 VDCW.
In 4EF34A10, 12 of REV F and earlier: c1o 5491674P34 Tantalum: 15 pf $20%, 6 VDCW; sim to
In 4EF34A11, 13 of REV G and earlier: Sprague Type 162D. L1 19821695062 Coil c6 19A116114P4059 | Ceramic: 68 pf 5%, 100 VDCW; temp coef
-220 PPM.
3R152P221K Composition: 220 ohms +10%, 1/4 w. c11 19A116114P6052 | Ceramic: 47 pf +10%, 100 VDCW; temp coef
AT | Y T TRANSISTORS = = = === = = - DIODES AND RECTIFIERS
3R152P300J Composition: 30 ohms #5%, 1,4w. | v ¢ .~ . . T  rr _ r 1t 1 | -----~- - DIODES AND RECTIFIERS - - = - = -
k110 ® c13 5491500P1 Ceramic: 510 pf, +10%, 75 VDCW, temp coef Ql 19A116159P1 Silicon, NPN.
R111 3R152P101J Composition: 100 ohms 5%, 1/4 w. -5600 PPM CR1 19A116081P1 Silicon.

SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
__________ INDUCTORS ~ = = = = = = = — c308 5491674P28 Tantalum: 1.0 uf *20%, 25 VDCW; sim to - - - - - - - - TERMINAL BOARDS - - - - - - - -
Sprague Type 162D.
L2 19B216296P2 Coil. Includes: TB701 19B216509G1 Terminal board: 15 contacts.
ude c309 5491674P27 Tantalum: .47 pf +20%, 35 VDCW; sim to
19B200495P5 Tuning slug. (Not included with L2). Sprague Type 162D. soc
---------- KETS = = = = = = = = = =
c310 5495323P14 Ceramic: .005 pf +100% -20%, 75 VDCW.
__________ RESISTORS = = = = = = = = = XF701 19B216313G1 Fuseholder.
c311 5491674P30 Tantalum: 39 pf +20%, 10 VDCW; sim to
R1 3R151P432J Composition: 4300 ohms *5%, 1/8 w. Sprague Type 162D.
and
R2 c312 5491674P37 Tantalum: 10 pf *+20%, 10 VDCW; sim to HARNESS ASSEMBLY
Sprague Type 162D, 19E500885G5
(Includes C701, J701, P701, P702, R701, R702,
A5 MIXER c313 5495323P12 Ceramic: .00l pf +100% -20%, 75 VDCW. $701, TB701)
19C317625G1 thru
c315
_________ CAPACITORS = = = =~ = = = = = c3l9* 19A116192P1 Ceramic: 0.01 pf +20%, 50 VDCW; sim to Erie FRONT COVER ASSEMBLY
8121-M050-W5R-103M . 19C317017G3
c1 19A116114P4059 Ceramic: 68 pf 5%, 100 VDCW; temp coef Added to 4ER56A10, 12, 14 by REV F.
and 2220 pPM. Added to 4ER56A11, 13, 15 by REV G.
c2 {79 007 rr )= LOUDSPEAKERS - - - = - = - -
__________ INDUCTORS = = = = = = = = = -=-=--------FILTERS - = = = = - - - - Ls2 19A116151P2 Permanent magnet, 2-1/4 inch: 8 ohms #10% voice
coil imp, 600 Hz *+100% resonance, paper dust cap;
Ll 19B216948G1 Coil. l-'LgOl Reeds. Refer to Type 99 Decoder Parts List. sim to Oaktron T1877.
an
--------- TRANSISTORS - = = = =~ = = = = FL302
Q1 19A116159P1 silicon, NN. 1 )} -7 ==-- JACKS AND RECEPTACLES - - - - -
ASSOCIATED ASSEMBLIES
J3o1 19A116122P1 Feed-thru: sim to Warren Co 1-B-2994-4.
---------- RESISTORS = = = = = = =~ = = and
J302 HI/LOW POWER OPTION
R1 3R151P204J Composition: 0.20 megohm 5%, 1/8 w. PLUGS 19A129432G1
R2 3R151P562J Composition: 5600 ohms *5%, 1/8 w.
P301 (Part o£ W301). v ] -eeeeaea-- RESISTORS - - = = = =~ - = =
R3 3R151P101J Composition: 100 ohms #5%, 1/8 w.
NOTE: Select R123 below for 1.0 watt output in
R4 3R151P103J Composition: 10,000 ohms 5%, ./8w. (|} | TS~ -" === - RESISTORS - - - = = = = = = the low power position.
R301 3R152P201K Composition: 200 ohms +10%, 1/4 w. R123 3R152P330J Composition: 33 ohms *5%, 1/4 w.
---------- INDUCTORS - - - - —= - - =
R302 3R152P470K Composition: 47 ohms *10%, 1/4 w. R123 3R152P360J Composition: 36 ohms 5%, 1/4 w.
Ll 19B216441G8 Helical resonator. (Part of 2Z5). Includes
and tuning slug 19C311727P1, R303 3R151P750J Composition: 75 ohms +5%, 1/8 w. R123 3R152P390J Composition: 39 ohms 5%, 1/4 w.
L2
R304 3R152P201K Composition: 200 ohms +10%, 1/4 w. R123 3R152P430J Composition: 43 ohms 5%, 1/4 w.
L3 19B216441G4 Helical resonator, (Part of Z6). Includes
and tuning slug 19C311727P1, R307 3R152P150K Composition: 15 ohms *10%, 1/4 w. R123 3R152P470J Composition: 47 ohms 5%, 1/4 w.
L4
R308 3R152P101K Composition: 100 ohms *10%, 1/4 w. R123 3R152P510J Composition: 51 ohms 5%, 1/4 w.
------- HELICAL RESONATORS - - - - - - -
R123 3R152P560J Composition: 56 ohms *5%, 1/4 w.
21 Consists of L1 and 19D413132P7 ¢can. |} } === ===---- CABLES - - - - - = = - - -
R123 3R152P620J Composition: 62 ohms 5%, 1/4 w.
z2 Consists of L2 and 19D413132P10 can. w301 19B216519G2 Cable: approx 4 inches long. (Includes P301).
R123 3R152P680J Composition: 68 ohms 5%, 1/4 w.
23 Consists of L3 and 19D413132P7 can.
R123 3R152P750J Composition: 75 ohms *5%, 1/4 w.
z4 Consists of L4 and 19D413132P10 can.
HOUSING R123 3R152P820J Composition: 82 ohms *5%, 1/4 w.
19E500885G3
A309 19C311891Gl Compensator. R123 3R152P910J Composition: 91 ohms *5%, 1/4 w.
A310 19C304516G1 Crystal Filter. v 1 | ~m=m=====--- CAPACITORS - - - - = - - - R123 3R152P101J Composition: 100 ohms *5%, 1/4 w.
A311 19C311879G1 1st IF AMPLIFIER. c701 19A116114P10073 C;;&‘)‘;fm 180 pf +10%, 100 VDCW; temp coef R123 3R152P111J Composition: 110 ohms 5%, 1/4 w.
A312 19C304824G2 Crystal Filter. R123 3R152P121J Composition: 120 ohms 5%, 1/4 w.
A313 19C311879G2 2nd IF Ampifier. v )} ---=--=--- TERMINALS - - - = - - - - - R123 3R152P131J Composition: 130 ohms #5%, 1/4 w.
A314 19C311876G5 Limiter. 13;01 19A129019P1 Terminal. R123 3R152P151J Composition: 150 ohms 5%, 1/4 w.
ru
A315 19C304504G1 Discriminator. E703 R123 3R152P181J Composition: 180 ohms +5%, 1/4 w.
A316 19C311878G1 Audio Amplifier.  +v v === ----- FUSES = = = = = = = = = = R123 3R152P201J Composition: 200 ohms +5%, 1/4 w.
A317 19C311880G3 Squelch. F701 19A116196P11 ‘33;3829" link: 5 amp at 125 v; sim to Littelfuse R123 3R152P221J Composition: 220 ohms #5%, 1/4 w.
A318 19C311877G1 PA. R123 3R152P241J Composition: 240 ohms +5%, 1/4 w.
------- JACKS AND RECEPTACLES - - - - - - R123 3R152P271J Composition: 270 ohms *5%, 1/4 w.
NOTE: (When reordering A319-A322 give GE Part
No. and specify exact frequency needed). J701 19B216594G1 Connector, female: 6 contacts. (Includes back R123 3R152P301J Composition: 300 ohms 5%, 1/4 w.
cover and wiring).
A319 4EG28A10 Oscillator. (132-150.8 MHz). R123 3R152P331J Composition: 330 ohms +5%, 1/4 w.
thru 4EG28A11 Oscillator. (150.8-174 MHz).
A322 ! === PLUGS - - - = = = = = = = R123 3R152P361J Composition: 360 ohms +5%, 1/4 w.
A323 19C311995G3 Audio Amplifier (Includes Tone Filter). P7gl 19A127569P1 Plug: 8 contacts. R123 3R152P391J Composition: 390 ohms *5%, 1/4 w.
an
P702
--------- CAPACITORS = = =~ = = = = = = ~ = === - - - - - SWITCHES - - - - = = - - -
---------- RESISTORS - - = = = = - - -
C301 5495323P12 Ceramic: .001 uf +100% -20%, 75 VDCW. 8705 19B216610G1 Slide: 0.5 amps at 100 VAC; sim to Sanset SS-12
R701 19A116227P1 Variable, composition: 25,000 ohms +20%, 1/8 w;
c302 5491674P31 Tantalum: .033 pf *20%, 35 VDCW; sim to sim to Mallory Type MLC. (VOLUME).
Sprague Type 162D, MISCELLANEOUS
R702 19A116227P2 variable, composition: 25,000 ohms +10%, 1/8 w;
€303 19A116089P1 Ceramic: 0.1 uf $20%, 50 VDCW, temp range sim to Mallory Type MLC. (SQUELCH). N40P1006 Screw: No. 0-80 x 3/8.
-55 to +85°C.
€304 5491674P30 Tantalum: 39 uf *+20%, 10 VDCW; simto | | ==-=-=-=-=-=---+ SWITCHES - - - - - - - - - ANTENNA MATCHING CIRCUIT
Sprague Type 162D. 19A127643G1
5701 Part of R701. (ON-OFF).
€305 19A116178P7 Tantalum: 220 uf +20%, 6 VDCW.
5704 Antenna Switch. (See RC-2187, items 5-14). c701 19A116114P33 Ceramic: 12 pf 5%, 100 VDCW; temp coef O PPM.
€306 5495323P14 Ceramic: .005 uf +100% -20%, 75 VDCW<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>