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SPECIFICATIONS *

Frequency Range

Battery Drain (@7.5 Volts)
Standby
Receive
Transmit
100 milliwatts
200 milliwatts
1 Watt
2 Watts

Operable Temperature Range
Transmitter-Receiver
Rechargeable Battery Pack

Multi-Frequency Spacing

138-150.8 MHz

14.5 milliamps
140 milliamps

150 milliamperes
165 milliamperes
340 milliamperes
630 milliamperes

LBI-4388

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

Transmitter +0.6%
Receiver +0.4%
Frequency Stability
-30°C to +60°C +,0005%
0°C to +55°C +,0002%
TRANSMITTER RECEIVER
Type Number KT-19-A & KT-20-A Type Number ER-59-B

Power Output

KT-19-A

KT-20-A
Modulation Deviation
Spurious

Radiated

Conducted

Audio Response

Audio Distortion

Crystal Multiplication
Factor

RF Load Impedance

Modulation Sensitivity

100 to 200 milliwatts
1 to 2 Watts

0 to 15 kHz

KT-19-A KT-20-A
=43 aB -50

-43 dB -60 dB

Within +1 and -3 dB of a
6-dB/octave pre-emphasis
from 300 to 3000 Hz ex-
cept for an additional
6-dB/octave roll-off from
2500 to 3000 Hz per EIA,

Less than 8%

12
50 ohms

0.7 to 1.5 millivolts

Audio Output (EIA)

Channel Spacing
Sensitivity
12-dB SINAD (EIA
Method)
20-dB Quieting Method

Selectivity
EIA Two-Signal

20-dB Quieting Method
Spurious Response
Intermodulation (EIA)

Audio Response

Modulation Acceptance

Squelch Sensitivity
Critical Squelch
Maximum Squelch

500 milliwatts at less
than 5% distortion

30 kHz
0.25 uv

0.35 puv

<75 dB at %30 kHz

=110 dB at *30 kHz

=70 dB

-60 dB

+2 and -10 dB of a stan-
dard 6-dB per octave de-
emphasis curve from 300 to
3000 Hz (1000-Hz reference)
+7.5 kHz

0.15 pv
Greater than 20-dB Quieting

*These specifications are intended primarily for the use of the servicemen. Refer to the
appropriate Specification Sheet for the complete specifications.
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COMBINATION NOMENCLATURE

1st & 2nd Digits 3rd Digit 4th Digit Sth Digit 6th Digit 7th Digit 8th & 9th Digits
Product RF Power Channel Number of Frequency
Line Output Range Spacing Control Freq. Options Range
Personal 100 - 200 30 kHz Extended 1-Freq.Xmit Standard 138—150.8 MHz
Series Milliwatts 1-Freq.Rec.
1 - 2 Watts 2-Freq.Xmit Channel Guard

1-Freq.Rec Encoder/Decoder
2-Freq.Xmit| 2-Tone Channel
2-Freq.Rec. Guard Encoder
1-Freq.Xmit| Type 90
2-Freq.Rec. Encoder/Decoder
3-Freq.Xmit| Type 90
3-Freq.Rec 2-Tone Encoder
4-Freq.Xmit
4-Freq.Rec
5-Freq.Xmit
5-Freq.Rec
6-Freq .Xmit|
6-Freq.Rec
7-Freq.Xmit]
7-Freq.Rec
8-Freq.Xmit]
8-Freq.Rec

iv




ACCESSORIES LBI-4388

DESK CHARGER
BATTERY PACKS MODEL 4EP71A10 (Option 4436)

STANDARD DRY
BATTERY PACK
(OPTION 4422 & 4424)

STANDARD
RECHARGEABLE
BATTERY PACK
(OPTION 4421)

LIGHT DUTY
RECHARGEABLE l FAST CHARGER
MODEL 4EP73A10 (Option 4440)

BATTERY PACK
(OPTION 4427)

RF ADAPTER CABLE MULTI-CHARGER
(Option 4466) MODEL 4EP68A10 (Option 4445)

VEHICULAR CHARGER
MODEL 4EP72A10 &11
(Options 4451 thru 4456)

(Plug-in Slave Unit Option 4446)

LEATHER CASE
(Option 4411)

SHOULDER STRAP
(Option 4407)

HAND STRAP
(Option 4406)




LBI-4388 TEST EQUIPMENT

IF GENERATOR
 TEST ADAPTOR F
MODEL 4EX12A10 (Option 4384) MODEL 4EX9A10 (Option 4381)

For setting the receiver on frequency

Provides transmitter and receiver .
and for troubleshooting

audio connections

TEST REGULATOR

TEST SET MODEL 4EX18A10 (Option 4465)

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

Used with Test Regulator /\/\ ;
for servicing Vi
Extension cables for @

servicing the receiver

out of the radio
Transmitter RF

Adaptor Cable
TEST AMPLIFIER VOLTAGE CALIBRATOR
MODEL 4EX16A10 & MODEL 4EX10A10 (Option 4383)
RF PROBE 19C311370-G1 (Option 4382)

For receiver front end and For setting voltages on
IF gain measurements Personal Battery Chargers
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DESCRIPTION

General Electric MASTR PE Model per-
sonal radios are extremely compact, high
performance two-way FM radios designed for
one-through eight-frequency operation in the
138-150.8 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
vinyl-covered, stainless steel front and
back covers. All operating controls ex-
cept the PIT switch are conveniently loca-
ted 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 quickly attaches to the
bottom section of the case. The battery
pack can be recharged either attached or
removed from the radio.

A battery pack using dry batteries is
available whenever the rechargeable battery
pack is not required.

OPERATION

When using the collapsible antenna,
make sure that the antenna is in the fully-
extended position. If the radio is equipped
with a tone 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
option switch back in the ON or N (normal)
position to enable the option. Refer to
LBI-4231 for complete operating instructions

LOCAL
MICROPHONE
PUSH-TO-

FREQUENCY
SELECTOR
SWITCH

SQUELCH
CONTROL

LBI-4388

TO RECEIVE A MESSAGE

L 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. You are now ready to re-
ceive messages from other radios in your
system,

TO SEND A MESSAGE

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

2. In multi-frequency units, select the
proper frequency. Then listen to make
sure that no one is using the channel.

3. While holding the radio so that the

antenna is vertical, press the Push-to-
Talk (PTT) switch and speak directly
into the local microphone (or across
the face of an external microphone) in
a normal tone of voice. Release the
PTT switch as soon as you stop talking.
You cannot receive messages when the
PTIT switch is pressed.

OPERATING TIPS

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

ACCESSORY JACK

COLLAPSIBLE
ANTENNA

VOLUME
ON-OFF
SWITCH

''''''

TONE OPTION
SWITCH

Figure 1 - Operating Controls
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® 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 outside 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
antenna is fully extended. Then hold the
radio 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. '

MAINTENANCE

SERVICING THE RADIO

A complete procedure is provided in
this manual for disassembling the radio for
servicing. The procecure also contains in-
structions for replacing the different as-
semblies, 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
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 dry batteries fail to restore the
radio to its normal operating condition,
refer to the appropriate Troubleshooting
Procedure for help in isolating and correct-
ing the problem.

TEST AND TROUBLESHOOTING PROCEDURES

Whenever difficult servicing problems

OPERATION

mitter and receiver can be used by the
servicemen to compare the actual performance
of the unit to the specifications met by the
unit when shipped from the factory.

In addition, specific Troubleshooting
Procedures are available for the transmit-
ter, receiver and tone options. For best
results, the Test Procedures should be used
in conjunction with the Troubleshooting Pro-
cedures 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 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).

BATTERY INFORMATION

Two rechargeable battery packs and a
dry battery pack are available for operating
the radio. The different battery packs are
shown in Table 1.

The rechargeable battery packs are
shipped from the factory in a fully-charged
condition -- ready for immediate use. 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 re-
commended that the battery pack be kept in
the appropriate battery charger.

All of the battery packs are directly
interchangeable. However, the battery pack
should be selected according to the power

occur, the Test Procedures for the trans- output and battery life required. Battery
Battery Battery Battery
Pack Type Part Number Equivalent
~ Standard “Rechargeable 19D413522G1 None
19D413522G1
Dry Battery Pack Carbon-zinc Eveready 1015
19E500938G1 .
Dry Battery Pack Alkaline 19B200608P2 Eveready E91
19E500938G1 (Package of 4)
Dry Battery Pack Mercury 19A116522P2 Mallory RM15
19E500938G1 (Package of 4)
Light Duty Rechargeable 19D413522G2 None
19D413522G2
Table 1 - Battery Packs




OPERATION

life for a 10% transmit, 10% receive and
80% standby duty cycle and for the different
power levels is shown in Table II.

WARNING

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

BATTERY PACK REPLACEMENT

To remove the battery pack from the
radio:

1. Turn the radio OFF,

2, Press the battery retaining latch away
from the battery pack as shown in Fig-
ure 2, and turn the battery pack one-
quarter turn to the left. The battery
pack can now be detached from the radio.

To reconnect the battery pack to the
radio:

1. Hold the battery pack at a 90° angle to
the radio as shown in Figure 2.

2. Align the large tap marked with an arrow
on the battery pack connector with the
large cut-out marked with an arrow on
the radio socket.

3. Press the battery pack connector into
the socket on the radio and turn the
battery pack one-quarter turn to the
right until the latch clicks,

STANDARD DRY BATTERY PACK

Standard battery pack 19E500938Gl is
equipped with a removable bottom cover for
use with dry batteries. To remove the
batteries:

1. Remove the battery pack from the radio.

LBI-4388

BATTERY
RETAINING
LATCH

Figure 2 - Battery Pack Replacement

2. Press in and turn the captive screw one-
quarter turn to the left to the OPEN
position, and 1lift off the cover.

3. Rap the open end of the battery pack on
the palm of one hand over a table or
desk to dislodge the batteries.

4. Replace the batteries with the plus (+)
end pointing away from the springs as
shown on the decal in the battery com-
partment.

5. Replace the bottom cover with the white
dot in corner of the cover over the
white dot in the corner of the battery
compartment.

6. Turn the locking screw one-quarter. turn
to the right to the LOCK position.

RF EIA BATTERY LIFE IN HOURS
Power
Output Standard Standard Standard Standard Light Duty
Rechargeable Mercury Alkaline Carbon Rechargeable
100
milliwatts 14 48 25 6 5
200
milliwatts 13 46 23 5 4
1 Watt 9 32 16 3 2
1.5 Watts 8 27 14 2 2
2 Watts 7 27 14 2 2
Table II - Battery Life
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BATTERY CHECKS

CHARGE LEVEL MEASUREMENT

The charge level of the battery packs
can be accurately measured by connecting a
voltmeter across the charging contacts and
measuring the voltage with the transmitter
keyed.

For the rechargeable battery packs, a
fully charged battery pack should provide
a reading of 7.5 to 8 Volts, A fully dis-
charged battery pack should provide a read-
ing of 6 to 6.5 Volts.

For dry battery packs, replace the bat-
teries if the reading is 5.6 Volts or less.

RECHARGEABLE BATTERY CHECK

One of the best service checks for the
PE series rechargeable battery packs can be
easily obtained by measuring the ampere-
hour capacity. The results of the measure-
ment can then be compared with the rated
capacity of the battery pack to determine
the general condition of the rechargeable
batteries.

First, it is necessary to find the per-
centage of rated capacity. This is obtain-
ed by measuring the time it takes to dis-
charge a fully charged battery pack until
the voltage drops to 6 Volts. The proper
load resistor for each of the battery packs
is shown in Table III.

Then use the formula - % where "T"
is the time in minutes req Qred to dis~-
charge the battery pack to 6 Volts and %
is the percentage of rated capacity the
battery delivered to a load. For example:
assume the standard battery pack voltage
dropped to 6 Volts in 50 minutes:

2% = ,83 (percentage of capacity)

Now multiply the percentage of capacity by
its rated capacity (see Table III):

.83 x 500 mA = 415 mA

The 415 milliamperes is the actual capacity
of the battery pack.

BATTERY INFORMATION

CAUTION:

As the voltage drops very fast near the
end of the discharge cycle, be very care-
ful to avoid discharging the battery

pack below 6 Volts

BATTERY CHARGERS

Four different PE Series chargers are
available for recharging the Standard and
the Light Duty rechargeable battery packs.
The charging times listed are the maximum
times required. The charging time may be
less, depending on the charge remaining in
the battery pack. The different chargers
are:

e DESK CHARGER - Charges one battery pack
on or off of the radio from a 117-Volt,
50/60 Hz source in 16 hours.

e MULTI-CHARGER - Charges up to ten battery
packs on or off the radio from a 117-Volt,
50/60 Hz source in 16 hours. Three addit-
ional slave charging units can be connect-
ed to the multi-charger for charging up
to 40 radios or battery packs simultan-
eously.

e FAST CHARGER - (Standard Battery Pack On-
16). Charges one radio or battery pack to
70% of capacity in 15 minutes., Fully re-
charges the battery pack in additional
seven hours on trickle charge (or less if
the battery is not fully discharged).

e VEHICULAR CHARGER - Charges one radio
from the vehicle battery in 16 hours,

NOTE—

Due to the temperature characteristics

of the nickel-cadmium batteries, the bat-
teries will not accept a full charge at
temperature extremes. For maximum capa-
city, recharge the battery pack at a roo
temperature of from 65° to 85° Fahrenheit
whenever possible.

All of the chargers are designed to pre-
vent 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 re-
mainder of the charging time, or until the
battery pack is removed. The battery pack
may be safely left on trickle charge as
long as desired.

RECHARGEABLE RATED DISCHARGE RATE LOAD END
BATTERY PACK CAPACITY (for 60 minutes) RESISTOR VOLTAGE
(Rp)
STANDARD (6 cells 500 mA 500 mA 15 ohms, 6 VDC
19D413522G1 8 Watts
LIGHT DUTY (6 cells) 150 mA 150 mA 50 ohms, 6 VDC
19D413522G2 2 Watts

Table III - Capacity Measurement Data



BATTERY INFORMATION

Refer to the applicable battery char-
ger Maintenance Manual for complete in-
structions.

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 arrow on the
yellow label pointing towards the rear of
the charger. 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 leave the desk Charger
turned on and use the radio as you normally
would.

The Desk Charger is equipped with an
antenna connector for connecting the unit
to an external antenna., Simply placing the
radio into the charging insert automatically
connects the radio to the external antenna
and disconnects the internal antenna. If
the automatic external antenna connection
is not desired, instructions for disabling
the antenna connection are contained in the
Desk Charger Maintenance Manual.

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
down, or place the battery pack(s) into the
insert with the arrow on the yellow label
pointing up. Then turn the OFF-ON switch
to the ON position. The green CHARGE light
will glow when the batteries are charging.

Fast Charger

The fast charger will recharge the
Standard battery pack only. 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 down, or place the
Standard battery pack into the insert with
the arrow on the yellow label pointing up.
The red FAST CHARGE light will glow when
the battery is charging.

The battery is charged to 70% of ca-
pacity when the FAST CHARGE light turns OFF
and the amber Trickle Charge light turns ON,

The fast charge circuit will not start
fast charging if 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. The charger will remain in the
trickle-charge mode, If this should occur,
start the charger by lifting the radio (or

LBI-4388

battery pack) off the bottom of the charg-
ing insert for a moment.

NOTE-

If the fast charger will not start fast
charging, the battery pack has either
been excessively discharged or has a bad
cell, Let the battery trickle-charge for
15 minutes, and then remove and replace
the battery in the charger. The battery
should start fast-charging if a cell is
not defective.

Vehicle Charger

To use the vehicle charger, place the
radio into the charging insert with the
speaker facing down. Then press in the ra-
dio against the bottom of the charging in-
sert, Next, turn the OFF-ON switch to the
ON position., The red Charge light will
glow when the battery is charging.

Keying the microphone will cause the
charger to switch to the high charge rate
whenever the charger is in the trickle-
charge mode.

Lock the charger to secure the radio.
This also assures good contact with the
external accessory pins during periods of
severe vibration. :

This charger is shipped with an external
antenna. This permits the radio to be used
to send and receive messages while charging
-- although it will probably take longer to
recharge the battery. An optional external
microphone is required for this application.

To remove the radio from the charger,
simply unlock the charger and pull the radio
out of the charging insert.

CIRCUIT ANALYSIS

TRANSMITTER

Transmitter Types KT-19-A and KT-20-A
are crystal controlled, phase modulated
transmitters for one-through eight-frequency
operation in the 138-150.8 MHz band. The
transmitters utilize both discrete compon-
ents and Integrated Circuit Modules (IC's).

The transmitters consist of the audio,
voltage regulator, oscillator, compensator
and modulator IC's, and plug-in Exciter and
PA modules.

Transmitter Type KT-19-A uses a match-
ing network as the final stage to provide
an RF output of 200 milliwatts. Transmit-
ter Type KT-20-A uses a transistorized PA
module to provide an RF power output of over
two Watts. All of the transmitter modules
are mounted on System Board A703. Supply
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voltages for the transmitter are provided
by the battery and Regulator. The dif-
ferent transmitter voltages are shown in
the following chart:

Voltage Used for:
Continuous
7.5 Volts Regulator module

Keyed 7.5 Volts Regulator 5.4-Volt
keying, Exciter and

PA modules.

Keyed 5.4 Volts Compensator, Oscilla-
tor, Audio and Modu-
lator modules, and
optional Compressor

module.

References to symbol numbers men-
tioned in the following test are found on
the Schematic Diagrams, Outline Diagrams
and Parts List (see Table of Contents).
The typical, simplifier circuit diagrams
used in the test are representative of the
circuits in the IC modules. A block dia-
gram of the transmitter is shown in Fig-
ure 3.

CIRCUIT ANALYSIS

REGULATOR A2

The Regulator module operates from the
7.5=-Volt from the battery, and provides a
continuous, regulated 5.4 Volts and a switch-
ed 5.4 Volts for operating the transmitter,
receiver and tone options. A typical regu-
lator circuit is shown in Figure 4.

Turning on the radio applies the bat-
tery voltage to Pin 2 of the Regulator, caus-
ing Q2 and then Q1 to conduct. When conduct-
ing, the continuous 5.4 Volts at the collec-
tor of Q1 is taken from Pin 4 and applied to
the receiver Compensator and Oscillator
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 Q1 to conduct less, keeping its
output at 5.4 Volts. If the output of Q1
starts to decrease, Q3 conducts less, caus-
ing Q2 to conduct harder. This causes Ql
to conduct harder, keeping the output con-
stant.

Q4 and Q5 operate as a DC switch.
ing the transmitter applies the battery
voltage to Pin 7 and to the base of Q5,
turning it on. This turns on PNP transistor
Q4, so that the regulated 5.4 Volts at Pin

Key -

e 11-14. 5MHZ ————————>{e-33-43 SMHZ->ie50 Jote—
[

132 -174 MHZ

—————t
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| Q1 102 | 03
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Seuwd OPERATING FREQ
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RC-2303

Figure 3 - Transmitter Block Diagram
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REGULATOR CIRCUIT
TSV Q1-a3 5.4V SWITCH 5.4V
BATTERY Q4 8 @5 CONTINUOUS
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®
S
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—
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RC-2123
Figure 4 - TypicalARegulator Circhit
6 is applied to the transmitter Compensator, entire oscillator is contained in a metal
Modulator, and audio module, and to'the op- can with the transmitter operating frequency
tional Compressor module and multi-frequency printed on the top. The crystal frequency
switch S1, ranges from 11 to 14.5 MHz, and the crystal

: : frequency is multiplied 12 times.
OSCILLATOR MODULES
The oscillator frequency is temperature

Oscillator Model 4EG27A10 consists of compensated to provide instant frequency
a crystal-controlled Colpitts oscillator compensation, with a frequency stability
and a Channel Guard tone modulator. The of *.,0002% from 0°C to +55°C and *.0005%

from -30°C to +60°C. The temperature
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COMP VOLTAGE GNO
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Figure 5 - Typical Oscillator Circuit
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compensation network is contained in Com-
pensator module A3.

A Typical oscillator circuit is shown
in Figure 5.

In single-frequency transmitters, a
jumper from Hole 20 to Hole 21 on the Sys-
tem Board connects the keyed 5.4 Volt sup-
ply voltage to the oscillator modules.
Keying the transmitter applies the supply
voltage to the oscillator, turning it on.
The oscillator output is applied to Com-
pensator A3.

In multi-frequency transmitters, ad-
ditional Oscillator Modules are mounted on
the board. The single-frequency supply
jumper is removed, and the proper frequency
is selected by connecting the keyed 5.4
Volts to the selected oscillator module
through frequency selector switch S1 on the
control unit.

Complete instructions for multi-fre-
quency modifications are contained in the
Multi-Frequency Modification diagram (see
Table of Contents).

For Channel Guard applications, tone
from the Channel Guard encoder is applied
to the oscillator module. The tone is
applied through Pin 3 to the voltage-vari-
able capacitor on the oscillator module,

CIRCUIT ANALYSIS

which frequency modulates the oscillator
Output °

NOTE-

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

COMPENSATOR A3

Compensator module A3 contains a buf-
fer-amplifier, and the temperatiure compen-
sating network for the oscillator. A typ-
ical Compensator circuit is shown in
Figure 6.

RF from the oscillator at Pin 7 is
coupled through a DC-blocking capacitor to
the base of buffer-amplifier Ql. This
stage isolates the oscillator from the modu-
lator. The output of Q1 connects from Pin
9 to the modulator.

In the compensation network, the keyed
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 VTVM) is
applied to Pin 3 and to the voltage-variable
capacitor in the oscillator module. At

KEYED
5.

BUFFER AMP
Q!

KEYED
5.4v

COMPENSATION
NE TWORK

ANN——
A
71

RF IN
FROM 0SC

T

Y

) =

||}-‘f

©)
OUTPUT TO
MODULATOR

@
GND  COMPENSATION

VOLTAGE (2.35V)

RC-2298

Figure 6 - Typical

Compensator Circuit
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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 read-
ng (or no reading) at Pin 3 may indicate

a short or leakage path in the oscillator,

This can be checked by unsoldering Pin 3,

raising it off 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.

AUDIO AMPLIFIER AND LIMITER Al

Audio from the microphone is coupled
through the audio switching circuit to Pin
1 and then to the base of audio amplifier
Ql (see Figure 7). In Type 90 encoder ap-
plications, the encode tone is applied to
the amplifier at Pin 2.

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. Q3
operates as an active filter. The filter
output at Pin 8 is coupled through Mod Ad-
just potentiometer R8 to the Modulator mod-
ule A4,

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

LBI-4388

from the collector of amplifier Ql is con-
nected from Pin 4 to the compressor cir-
cuit, keeping the audio output to the mod-
ulator constant.

AUDIO COMPRESSOR A50

The optional Audio Compressor Module
provides a relatively constant audio out-
put to the Audio Amplifier-Limiter module
over a 30-dB change in input level. The
compressor module also provides 13-dB ad-
ditional gain for increased microphone
sensitivity. A typical diagram of the Com-
pressor is shown in Figure 8.

Audio from the microphone is coupled
through R52 on the System Board to Pin 1 of
the Compressor. The audio is applied to
pre-amplifier Q1 which provides the 13 dB
gain, The pre-amplifier output at Pin 4
is Amplifier-Limiter module Al.

At the same time, an audio sample volt-
age from Audio Module Al is applied to Pin
9 and to audio amplifier Q3 in the Compress-
or module. The output of Q3 is rectified
by the two diodes, and the resultant volt-
age applied to the base of DC amplifier Q4.

- The DC output of Q4 controls the operation

of the compressor-control transistor Q2.

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
4. A decrease in the audio sample voltage

LIMITER
Q2

AMP

|
¢ KEYED
5.4V
6

ACTIVE
FILTER
Q3

TONE

IN €

AL:%IO ] . :

GNO@Q—— @ @&

AUDIO SAMPLE
TO COMPRESSOR

.

2

TO Cis aL!

GND

RC-2296

Figure 7 - Typical Audio Amplifier & Limiter Circuit
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5.4V
CONT

PREAMP
Qi

AUDIO IN
(MIC)

54V
COMPRESSOR DC
CONTROL AMP
Q2 Q4

9

RC-2126

Figure 8

Typical Audio Compressor Circuit

decreases the DC voltage applied to Q2.
This increases the AC impedance of Q2, and

increases the audio output voltage at Pin
4

PHASE MODULATOR

The phase modulator circuit consists of
modulator A4, voltage-variable capacitor CV1
and tuneable coil L2, CV1 and L2 are mounted

BUFFER LIMITER
Q! Q2 _T0
KEYED 3EXCITER
5.4V. INPUT
AUDIO g
@
RF IN
FROM
0sc
GND
RC-2299
Figure 9 - Typical Phase Modulator Circuit
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on System Board A703. A typical modulator
circuit is shown in Figure 9.

With CV1 in series with L2, the net-
work appears as a series-resonant circuit
when RF from the oscillator is applied to
Pin 1. Applying audio from Audio Limiter
Al to Pin 4 of Modulator A4 varies the
bias of CV1l, resulting in a phase modulated
output.

Buffer Ql isolates the modulator from
the loading effects of the following multi-
plier stage, and also provides some amplifi-
cation. Following the buffer stage is trip-
ler Q2. The output of Q2 is coupled through
L3 (on the System Board) to the exciter mod-
ule. L3 is tuned to three times the crystal
frequency.

EXCITER

Exciter Board Model 4EG29A10 (132-150.8
MHz) consists of two class C doubler
stages; a class C amplifier stage, and an
Automatic Power Level Control (APLC) cir-
cuit.

Doubler & Amplifier Stages

The modulator output is coupled through
Tl to the base of 1lst doubler Ql. The 1lst
doubler stage as well as the modulator stage
is metered at TP1l. The 1lst doubler output
is coupled through T2 to the base of 2nd
doubler Q2, T2 is tuned to six times the
crystal frequency.

Following the 2nd doubler is an imped-
ance-matching network consisting of C14,
Cl6, Cl7, C19 and L2. The network matches
the high impedance 2nd doubler output to
the low impedance amplifier input. L2 is
tuned to 12 times the crystal frequency.

2nd doubler Q2, amplifier Q3 and the
PA transistor are tuned by measuring the
total current drain of the radio., An Am-
meter with a one ampere full scale meter is
used in series with the radio 7.5-Volt sup-
ply. GE Test Regulator Model 4EX18A10 and
Test Set Model 4EX3A10 may be used in place
of the ammeter.

A constant-K, DC collector feed net-
work consisting of L1, L7, C4 and Cl2 pro-
vides improved 2nd doubler stability.
Similar collector-feed networks are used
in the amplifier and PA stages.

The output of amplifier Q3 is applied
to the PA module.

APLC Circuit

The APLC circuit (Q4 and Q5) provides
a more constant transmitter power output by
controlling the output of the 1lst and 2nd
doubler., The circuit also extends the bat-
tery life by regulating the current to
amplifier Q3.

LBI-4388

When Q3 starts to conduct harder and
draw more collector current, the voltage
drop across R7 increases, causing Q4 to
conduct harder. This increases the voltage
at the base of Q5. Increasing the voltage
at the base of Q5 causes it to conduct less,
which increases the voltage drop across Q5
and reduces the collector voltage of Ql and
Q2. This reduces the drive to amplifier
Q3 and reduces the collector current.

In low power transmitters, Power Adjust

Potentiometer R8 is used to set the power out-

put. In 2-Watt transmitters, R8 can be used
to limit the maximum power output.

PA MODULES

Two plug-in PA modules are available
for use in the transmitting, depending on
the power output required.

In one-~ to two-Watt transmitters, PA
module 4EF39A10 (132 to 150.8 MHz) is used.
The output of the exciter is coupled through
a tuned circuit to the base of Class C am~
plifier Q1. The amplifier output is applied
through a series-tuned circuit to the low-
pass filter.

In 100 to 200 milliwatt transmitters,
the PA consists of a "T"-Type matching net-
work. The output of the network is applied
to the low-pass filter.,

An RF adaptor cable is available for
connecting the transmitter RF output to a
wattmeter, Connecting the RF adaptor cable
to J702 opens a set of contacts on the an-
tenna strip line assembly. This disconnects
the collapsible antenna and connects the
transmitter output to J702-3. Connection
to chassis ground is made at J702+4.

LOW~-PASS FILTER

The low-pass filter is mounted on
Systems Board A701. The filter consists of
L4, C5, C8, C10 and C18, The filter out-
put is fed to System switching relay K1,
and then coupled through a 50-ohm antenna
matching network (L701 and C15) to the
antenna.

RECEIVER

Receiver Models 4ER59B10 and 4ER59B12
are single conversion, superheterodyne FM
receivers for one through eight frequency
operation on the 138-150.8 MHz bands. The
complete receiver mounts on a single print-
ed wiring board, and utilizes both discrete
components and Integrated Circuit modules.

References to symbol numbers mention-
ed in the following test are found on the
Schematic Diagram, Outline Diagram and
Parts List (see Table of Contents). The
typical circuit diagrams used in the text

11
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are representative of the circuits used in
the Integrated Circuit modules. A block
diagram of the receiver is shown in Figure
10.

Supply voltage for the receiver in-
cludes a continuous regulated 5.4 Volts
for the compensator module, a continuous
7.5 Volts for the squelch module, and a
switched 7.5 Volts for the remaining re-
ceiver stages.

OSCILLATOR MODULES

Oscillator Model 4EG28A15 consists
of a crystal-controlled Colpitts oscilla-
tor similar to the Oscillator module used
in the transmitter (see Figure 5). The
entire oscillator is contained in a metal
can with the receiver operating frequency
printed on the top. The crystal frequency
ranges from 14.75 to 16.87 MHz, and the
crystal frequency is multiplied 8 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 A313.

CIRCUIT ANALYSIS

In multi-frequency receivers, addition-
al oscillator modules are mounted on the re-
ceiver 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 fre-
quency selector switch S1 on the control
unit.

Complete instructions for multi-fre-
quency modifications are contained in the
Multi-Frequency Modification diagram (see
Table of Contents).

NOTE-

All oscillator modules are individ-
ually compensated at the factory and
cannot be repaired in the field. Any
attempt to remove the oscillator

cover will void the warranty.

COMPENSATOR A313

Compensator module A313 contains a
buffer-amplifier stage, and the temperature
compensation network for the oscillator
similar to the Compensator used in the
transmitter (see Figure 6).

RF from the oscillator is coupled
through a DC blocking capacitor to the base

20 MHZ —e|

|

L——— 136155 MKZ ofe
| I
|
Y I
|

138155 MMNZ: XTAL FREQ = 2P T"‘: FREQ-20

SQUELCH

RC-2320

Figure 10 - Receiver Block Diagram
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of Ql. The output of Ql connects to multi-
plier coil L1 on the Multiplier assembly.

In the compensation network, the regu-
lated 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
VTVM) is applied to Pin 3 and to the varactor
in the Oscillator module. At temperatures
below -10°C, the compensated voltage increases
to maintain the proper voltage on the oscil-
lator voltage-variable capacitor.

SERVICE NOTE—

An abnormally low VTIVM reading (or no
reading) at Pin 3 may indicate a short or
leakage path in the oscillator. This can
be checked by unsoldering Pin 2, raising
it off of the printed board and taking
another reading. If this reading is norm-
al, the problem is in the Oscillator mod-
ule. If the reading remains low (or zero))
the problem is in the Compensator,

FRONT END A301

The receiver Front End consists of three
tuned helical resonators, an RF amplifier
and Mixer stage as well as the Filter, Multi-
plier and Tank circuits. The RF signal from
the antenna is coupled through RF cable W301
to a tap on L. The tap is positioned to pro-
vide the proper impedance match to the an-
tenna. RF energy is coupled to the third
coil (L3) through openings in the sides of
the cans. RF is then coupled from a tap on
L3 through Cl to the base of RF amplifier
Ql. The output of Ql is developed across
tuned circuit C2/L1 and is applied to the
base of the mixer.

The output of the Compensator module
is applied to L1 in Filter circuit AS.

ANALYSIS

LBI-4388

MULTIPLIER & MIXER

A8-Ll is tuned to four times the crystal
frequency. The Filter output is applied to
Multiplier A3. The multiplier coil (A3-L1)
is also tuned to four times the crystal
frequency and is metered at H8 (Mult Test
Point). Following the multiplier is Tank
circuit A9, The tank circuit coil (A9-L1)
is tuned to two times the multiplier output
for a total multiplication of eight times.
The output of the Tank circuit is direct-
coupled to the emitter of the mixer tran-
sistor.

The RF signal from the RF amplifier is
applied to the base of mixer Q2 and the
low side injection voltage from the multi-
plier assembly is applied to the emitter.
The resultant 20-MHz IF frequency is coup-
led through the mixer collector tank (L2
& C6) to Crystal Filter A303. The collec-
tor tank also provides impedance matching
to the crystal filter.

CRYSTAL FILTERS A303 & A305

Filter A303 follows the Multiplier-
Mixer stage, and its output is applied to
the 1lst IF amplifier module. Filter A305
follows the IF Amplifier module. The two
Crystal Filters provide the major selec-
tivity for the receiver. A303 provides a
minimum of 40-dB stop-band attenuation,
while A305 provides a minimum of 20-dB
stop-band attenuation.

IF AMPS A304 & A306
An IF Amplifier module follows each of

the crystal filters, and contain the resis-
tor-matching networks for the filters. A

AMP -1 AMP-2 AMP-3
Qi Q2 Q3
FROM
XTAL
FLTR ouT
1 1 :
4
GND 7.2V
RC-1913

Figure 11 - Typical IF Amplifier Circuit
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LIM-1 LIM-2 LIM-3
[]] Q2 Q3
FROM o'l;gc
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o [ 0——' 0
® 1 i %
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GND GND 7.5V

RC-I911A

Figure 12 - Typical

typical IF amplifier circuit is shown in

Figure 11.

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 Circuit
LIMITER A307 & DISCRIMINATOR A308

Limiter A307 consists of three R-C
coupled limiter stages that are DC series
connected for reduced drain, The Limiter
module also provides some gain. The out-
put of the Limiter is applied to the dis-
criminator. A typical Limiter circuit is
shown in Figure 12,

AUDIO

EMITTER LOW-PASS |
FOLLOWER AMP FILTER
Q! Q2 Q3 71V
Py Py P 5

TO AUDIO
PA
®

®

2 ]
ﬁq--J

T voLume

o

RC-1914A
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Figure 13 - Typical Audio Amplifier
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The receiver uses a 20 MHz, fixed-tuned
crystal discriminator (A308) to recover the
audio from the IF signal. The Discriminator
output is applied to the Audio Amplifier
module.

AUDIO AMPLIFIER A309/A310

Audio and noise from the discriminator
is applied to Audio Amplifier module A309
(A310 in Channel Guard applications)., A
typical audio amplifier circuit is shown in
Figure 13.

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 amplifier
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 filter
is connected from Pin 9 to the Audio PA mod-

LBI-4388

AUDIO PA A311

When the receiver is quieted by a sig-
nal, audio from the active filter is connec-
ted to Pin 1 of Audio PA module A311, 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 14.

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 C302 on the receiver board to the loud-
speaker.

SQUELCH A312

Noise from Audio Amplifier A309/A310
operates the squelch circuit. A typical
squelch circuit is shown in Figure 15.

When no carrier is present in the re-
ceiver, the noise output of active high-
pass filter Ql is coupled to the base of
noise amplifier Q2 through SQUELCH control

ule. In Audio Amplifier module A323, an R708. R708 controls the gain of the noise
active high-pass filter is added in series amplifier,
with the low-pass filter to provide the re-
quired tone frequency roll-off.
TO
SQUELCH
SWITCH  awp ORIVER 75V
Ql 2

TO
C303

GND

RC- 2127

Figure 14 - Typical Audio PA Circuit
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:
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GND
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Figure 15 - Typical Squelch Circuit

The output of noise amplifier Q2 is
detected by diodes CR1 and CR2, and the re-
sultant positive voltage turns off the PNP
squelch switch Q3. In standard radios, the
emitter of Q3 is connected to +7 Volts by
means of a jumper from H1l to H2. 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 ap-
plies +7 Volts to the base of amplifier Ql

S703
ON-OFF 7.5V

4»f;

Kl

XMTR

AUDIO

MODULE
Al

EXTERNAL
2703 MIC
> ‘] EXTERNAL

PTT

RC-2121

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 Hl to H2 is removed. The
emitter of squelch switch Q3 is connected
to 7.5 Volts by a DC switch on the decoder
board.

An RF adaptor cable is available for
connecting the receiver to a signal gene-
rator., Connecting the RF adaptor cable to
J702 opens a set of contacts on the antenna
strip line assembly. This disconnects the
antenna and connects the receiver input to

RCVR ﬁ
XMTR —4 ! S703

ON-OFF 7.5V

q»ZL
CcR2 ! CR3 EXTERNAL
o—————P ' Of, P17
il o)
O__l__ -_[té—}.

RC-2122A

Figure 16 - Audio Switching Circuit
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J702-1, Connect to chassis ground is made
at J702-4,

SYSTEM BOARD

System Board A703 provides system in-
terconnections for the transmitter, receiver,
tone options and operating controls. In ad-
dition to the transmitter modules, the sys-
tem board contains the microphone, system
relay, and the audio and DC switching cir-
cuitry.

Jacks J702 and J703 are connected to
the system board and provide contacts for
an external antenna, speaker, and micro-
phone. J702 provides contacts for the ex-
ternal antenna and speaker, and J703 pro-
vides contacts for an external microphone.
Placing the radio into the vehicular charg-
er automatically connects the jack contacts
to the external circuitry. The radio is
also connected to the external antenna when
placed in the desk charger.

AUDIO SWITCHING

Audio switching for local microphone
MKl and an external microphone is controlled
by a diode network as shown in Figure 16.

Pressing P-T-T switch S701 forward bia-
ses diode CR5, permitting audio from MKl to
be applied to transmitter audio module Al,

Keying the external microphone forward
biases diode CR4, permitting audio to be
applied to the audio module.

LBI-4388

DC SWITCHING

Operation of system relay Kl is also
controlled by a diode network (see Fig-
ure 17).

Pressing S701 forward biases CR2, com-
pleting the relay path to ground. This en-
ergizes relay K1, and switches the battery
voltage to the transmitter audio and regula-
tor modules. Energizing Kl also connects
the transmitter output to the antenna.

Keying the external microphone forward
biases CR3 and energizes the relay.

TONE OPTIONS

The following tone options are avail-
able in the PE Model Combinations:

e Channel Guard Encoder/Decoder Model
4EK17A11

® Channel Guard Encoder Models
4EH21A10, 11

e Type 90 Encoder/Decoder Model
4EK18A11

e Type 90 Encoder Model 4EH20Al10, 11

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 a Wien
bridge circuit with an operational amplifier

LOW-PASS FILTERS
Ql Q2

REC
_AMPL  SWITCH
Q3 _ Q4

AUDIO IN
(FROM VvOL HI)

| T ]

GND

o ‘

Cc60!

|
PR W
eietiouie BN 1
\. LIM SWITCH _ _ _, SEL AMP
@‘,’."é @"‘L as0z "~ “eo3 |

_____ | S |
o5

< R603

VA

.
::uJ

- RC- 2130

Figure 18 - Input Filter Circuit
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for controlling the encoder frequency sta-
bility and the decoder bandwidth.

CHANNEL GUARD ENCODER/DECODER

Encoder/Decoder Model 4EK17All is 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
Encoder/Decoder consists of a Tone Control
board and three Integrated Circuit Modules
mounted on a printed wiring board. The
Integrated Circuit Modules include Input
Filter A601, Limiter & Switch A602, and
Selective Amplifier A603. Typical diagrams
of the Input Filter and Limiter Switch cir-
cuits are shown in Figures 18 and 19.

The Channel Guard circuit is control-
led by CG ON-OFF switch S2 and multi-freq-
uency switch S1 on the control unit. Plac-
ing S2 in the OFF position disables the
decoder circuits to permit monitoring all
calls on the selected channel. Placing S2
in the ON position enables the Encoder/
Decoder. Multi-frequency switch S1 selects
the channel that will have Channel Guard,
and also enables the Tone Control board
circuitry.

CIRCUIT ANALYSIS

TONE CONTROL BOARD

The Tone Control board consists of
diodes CR1 through CR7, and a three-tran-
sistor switching circuit. Placing multi-
frequency switch S1 on a frequency with
Channel Guard applies 5.4 Volts to the
Tone Control board. For example, placing
S1 on the channel 1 frequency forward bia-
ses CR1 and applies supply voltage to pin
5 of the Limiter-Switch Module, and the
Selective Amplifier. In addition, the 5.4
Volts are applied to the base of Ql, turn-
ing it on. Turning on Ql turns on Q2 which
turns off Q3. Turning off Q3 removes the
7.5 Volts applied to the receiver Audio PA
module so that the radio operates in the
Channel Guard mode.

Switching S1 to a non-Channel Guard
position removes the 5.4 Volts to the Tone
Control Board. This allows Q3 to conduct,
applying 7.5 Volts to the squelch switch-
ing transistor on Audio PA module so that
the receiver operates on noise squelch.

Whenever Channel Guard is not desired
on a particular frequency, the lead to the
Tone Control board can be removed from the
appropriate frequency selector jack on the
Systems Board (J25 through J31) and taped

7.5 V OUT TYPE 90
(TO SQUELCH) 75V IN RESET
® 6 :
TONE THRESHOLD
SWITCH AMP DETECTOR
5.4V LIMITER Q4 al Q2 - Q3
5
S
<
s i< *
TONE IN
GND
®>—e : :
O O O ®
seLective | __ _ ce0s
L_AMP
RC-2128

Figure 19 - Limiter Switch Circuit
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back, or the associated diode on the Tone
Control board can be removed.

ENCODE

Keying the transmitter applies 7.5
Volts to Pin 5 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 trans-
mitter oscillator module.

DECODE

Releasing the PTT switch removes the
7.5 Volts at Pin 5 and applies 7.5 Volts to
Pin 3, turning on decode switch Q4. At the
same time the signal from R707-3 (Volume
HI) is coupled to Pin 2 of Input Filter
A601, where it is applied to a two-stage,
active low-pass filter (Ql and Q2) for at-
tenuating frequencies over 205 Hz. The out-
put of A60l1 at Pin 10 is applied to Pin 2
of Limiter-Switch A602. When no tone is
present in the signal, the random noise
output of the filter will not operate the
decoder circuitry.

Any tone present in the signal applied
to A602 is limited by the limiter diodes
and the output applied through Pin 1 to the
Selective Amplifier module. If the incom-
ing tone is of the proper frequency, the
output of the Selective Amplifier will be
just sufficient to operate the detector cir-
cuit (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

Encoder Models 4EH21A10 (one-tone) and
4EH21A11 (two-tone) operate on tone fre-
quencies in the 71.9 to 203.5 Hz range.

The two-tone encoder consists of Limiter
Module A601 and two Selective Amplifier
modules A602 and A603. The single-tone
encoder assembly 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
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Selective Amplifier constant to maintain
the required frequency and level stability.

Whenever the transmitter is keyed, the
encoder tone at Pin 9 of the Limiter module
is applied to the transmitter oscillator
module.

TYPE 90 ENCODER/DECODER

Type 90 Encoder Model 4EK18A11 Decoder
is a pulsed tone encoder/decoder assembly
for operating on standard Type 90 tone
frequencies of 1000 to 3000 Hz, The assem-~
bly consists of a Tone Control board and
three Integrated Circuit modules mounted
on a printed wiring board. The Integrated
Circuit modules include Input Amplifier
A601, Limiter-Switch A602, and Selective
Amplifier A603. The Limiter Switch diag-
ram is shown in Figure 19. A typical
diagram of the Input Amplifier is shown in
Figure 20.

The Type 90 circuit is controlled by
Monitor - Normal-Reset switch S2 and multi-
frequency switch S1 on the control unit.

Tone switch S2 is a three-position
switch that must be in the Monitor position
to transmit the encoder tone or to monitor
the channel. The switch must be placed in
the Reset and then the Normal position for
the decoder to operate.

Multi-frequency switch S1 selects the
Channel that will have Type 90 tone, and
enables the Tone Control board circuitry.

MONITOR

Placing S2 in the Monitor position
applies 7.5 Volts to Pin 7 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 5 of the Input Amplifier and is coupled
through Q2 to Pin 4 where it is capacity
coupled through C601 to amplifier Q5. The
amplifier output is applied to Pin 2 of
the Limiter-Switch module where it acti-
vates the tone switch (Q4), allowing the
receiver to operate on noise squelch.

TONE CONTROL BOARD

The Tone Control board consists of
diodes CR1l through CR7, and a three-trans-
istor switching circuit.

Placing multi-frequency switch S1 on
a channel with Type 90 tone applies 5.4
Volts to the Tone Control board. For
example, placing S1 on the channel 1 fre-
quency forward biases CR1l and applies
supply voltage to the Input Amplifier and
the Selective Amplifier. 1In addition, the
5.4 Volts is applied to the base of Ql,
turning it on., Turning on Q1 turns on Q2
which turns off Q3. Turning off Q3 removes
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Figure 20 - Typical Input Amplifier Circuit

the 7.5 Volts applied to the receiver
Audio PA module so that the radio operates
in the encode/decode mode.

Switching S1 to a channel without tone
removes the 5.4 Volts to the Tone Control
Board. This allows Q3 to conduct, apply-
ing 7.5 Volts to the squelch switching
transistor on the Audio PA module so that
the receiver operates on noise squelch.

Whenever tone is not desired on a par-
ticular frequency, the lead to the Tone
Control board can be removed from the ap-
propriate frequency selector jack on the
Systems board (J25 through J31) and taped
back, or the associated diode on the Tone
Control board can be removed.

ENCODE

Keying the transmitter removes the 7.5
Volts at Pin 7 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 R1. While C602 is charging, Q2
operates and completes the feedback path
for the Selective Amplifier, causing it to
oscillate on the encode frequency. Tone
is coupled through Encode Tone Adjust po-
tentiometer R605 and applied to the Audio-
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Limiter module on the System 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 circuit-
ry provides a pulsed tone output of ap-
proximately one seconds.

DECODE

When the switch is in the Normal posi-
tion, the burst-timer circuit is disabled.
Audio from R707-3 (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 circuot 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
Qs).

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
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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

Type 90 Encoder Models 4EH20A10 (one-
tone) and 4EH20A11 (two-tone) are pulsed
tone encoders 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. The
single-tone encoder 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
Selective Amplifier module. The limiter
circuit keeps the input to the selective
Amplifier modules constant to maintain the
required frequency and level stability.

The Encoder is controlled by a three-

LBI-4388

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 oscillat-
ing 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 on the Sys-
tem Board. R603 is set for *3 kHz devi-
ation,

REPEATING OSCILLATOR MODULES

Both the transmitter and receiver can
be adapted to repeat the use of the same
frequency without the use of additional
Oscillator Modules. The Oscillator Module
is replaced by a diode, allowing the
frequency selector switch to have the same

position switch on the Control Unit. Plac- frequency on one or more switch positions
p—— - —_ —_
RCVR '[- | RCVR :— jl RCVR |,_ jl RCVR r 1|
osc 0sc 0sc 0sc |
) I I 3 I | 5 ! | 7 | |
| E—— L L__4 L1
MULTI-FREQUENCY A K 1[ 1; x
SWITCH SI
3
5.4v
@
O3
O—
®
O]
@O—
®-
) 4 4 ) 4 4
" —=
| | XMTR XMTR XMTR XMTR XMTR XMTR |[_ j
| | 0sc 0sc osc 0sc oscC 0scC | |
H 2 3 5 6 7 |
L__ |
RC-2315

Figure 21 - Repeating Oscillator Modules
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even though only one Oscillator Module is
used for each of the repeated channels.
typical diagram with repeated Oscillator
Modules is shown in Figure 21.

Complete instructions for multi-fre-
quency modifications are contained in the
Multi-Frequency Modification diagram (see
Table of Contents).
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A

For radios equipped with Channel
Guard or Type 90 Encoders/Decoders, re-
peating Oscillator Modules also permits
switching or disabling tones on the same
RF frequency with the multi-frequency
switch. Also, the tone and RF frequency
can be changed at the same time.



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 com-
ponent board to avoid blowing the fuse.

Equipment Required

) Small Phillips-head screwdriver.

® 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.

Tuning tool 19B219079-Pl1 for removing Allen-head
screws in the cover, and the set screws in the
controls and antenna tip.

STEP 1.

To remove the antenna, unscrew the antenna nut
and pull out the antenna.

STEP 2.

To gain access to the transmitter, remove the
four Allen-head screws ‘D with the tuning tool,
and carefully 1lift off the front cover to avoid
breaking the speaker leads.

The exciter and PA modules can be unplugged by
pulling on lifting straps () .

STEP 3.

To gain access to the receiver and tone board,
remove the four Allen-head screws C) in the
back cover with the tuning tool and lift off
the cover. Lift the receiver board out of the
case by lifting strap . The tone board
can also be lifted out of the case.

CAUTION
Do not place either board on metal or
other conductive surface with power ap-
plied. To do so will damage the Inte-
grated Circuit modules. A small '"pancake"
of Duxseal® provides an excellent insu-
lated work surface for the receiver or
tone board.

STEP 4.

To remove the Volume or Squelch Control, remove
the set screw @ in the side of the control
with the tuning tool. Then unscrew the slotted
nut and remove the control.

To remove the Multi-Frequency switch, remove
the set screw as directed above. Then
remove the washer, unscrew the slotted nut
and remove the control.

STEP S.

To replace the accessory jack, first remove the
tone board if present. Then unscrew the slotted
nut C) , and press down to the top of the jack
to break the waterproof seal. Apply RTV-108

(GE Part No. 19A115153P2) around the shoulder

on the new jack before inserting the jack into
the mounting hole and replacing the slotted nut.

STEP 6.

To replace the speaker, remove the four Phillips-
head screws (:) , and 1lift off the speaker cover.
Then push the speaker out of its mounting hole
and remove any of the sealant remaining around
the edge of the mounting hole. Apply RTV-108
around the edge of the speaker mounting hole

and replace the speaker in the hole aligned

as shown. Then replace the speaker cover.

STEP 7.

To replace the PTT switch, use a razor blade
or sharp knife to cut around the edge of the
PTT ring QD . Remove the PTT ring and the
PTT switch. Replace the switch and glue down
the PTT ring with a good quality plastic-to-
plastic glue.

STEP 8. LBI-4388

To replace one of the modules, unsolder and
straighten up the module wire leads C) .
Remove any solder accumulation from the leads.

Unsolder and straighten up the module mount-
ing 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
Diagram (see Table of Contents) for the wire
lead placement, if required.

STEP 9.

To replace the antenna switch, remove the
antenna and the receiver and tone boards from
the casg. Next, remove the Phillips-head
screw and then unsolder the mounting

tabs .

Install the new switch by replacing the
Phillips-head screw and then soldering
the mounting tabs .

The stud mounted RF Power Transistor used in the
PA Module contain Beryllium Oxide, a TOXIC sub-
stance. If the ceramic or other encapsulation
is opened, crushed, broken or abraded, the dust
may be hazardous if inhaled. Use care in re-
placing transistors of this type.

WARNING

DISASSEMBLY PROCEDURE

PE MODEL TWO-WAY FM RADIO
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MODULE LAYOUT DIAGRAM

PE MODEL TWO-WAY FM RADIO
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MODULATION LEVEL ADJUSTMENT

The MOD ADJUST (R8) 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, instantan-
eously limits the slope of the audio wave to the modulator, thereby preventing overmodu-
lation while preserving intelligibility.

TEST EQUIPMENT

1. Audio oscillator Model 4EX6A10
2., A deviation meter
3. An output meter or a VIVM

4. Test Adaptor Model 4EX12A10

PROCEDURE

1. Connect the equipment as shown in the Test Procedure on the back of this page.

2 Apply a 140 millivolt signal at 1000 Hz to the Test Adaptor. If the Test Adaptor is
not used, apply a 14 millivolt signal to Pin 4 (Mike Hi) and Pin 1 of Accessory
Jack J701.

3. With the signal applied, adjust Tuning Control 1 for zero modulation symmetry on the
lowest channel frequency.

4, For transmitters without Channel Guard, set MOD ADJUST R8 for a 4.5-kilohertz swing
with the deviation polarity which gives the highest reading as indicated on the
frequency modulation monitor.

5. For transmitters with Channel Guard, check the Channel Guard Modulation as shown in
Step 2 of the transmitter Test Procedure. With Channel Guard tone applied, set the
deviation as described in Step 4 above.

6. For multifrequency transmitters, set the deviation as described in Step 4 on the

channel producing the largest amount of deviation.

REDUCED POWER OPERATION

Option 4475 - 1 Watt Output per EIA
Also for Shipboard Marine Applications (FCC Part 83)

In some services, FCC regulations do not permit the use of the two-watt rated output.

In addition, operating at a reduced power output will extend the battery life in those
applications where the two-watt output is not required. After completing Step 9 of the
two-watt Alignment Procedure, reduce the output power as follows:

1.

Turn Tuning Control 9 (PWR ADJ) clockwise until the power output is reduced by one-
half of the difference between the power output noted in Step 9 and the desired power
output. For example: If the output noted in Step 9 was 2 watts and the desired out-
put is 1 watt, adjust Tuning Control 9 for an output of 1.5 watts.

Adjust Tuning Control 6 to reduce the output to the desired level. Tuning Control 6
has two positions producing the same power output. Select the position having the
lowest current drain.

If the limit of adjustment on Tuning Control 6 is reached and the power output or
current drain is still too high, detune Tuning Control 8 in the direction resulting
in less current drain and power output. Then alternately adjust Tuning Controls

6 and 8 for the desired output and drain.

100-200 MILLIWATT TRANSMITTER ALIGNMENT (KT-19-A)

EQUIPMENT REQUIRED:

®

GE Test Set Model 4EX3A10 (or 4EX8Kll) or equivalent 20,000 ohm-per-volt meter.
GE Test Regulator Model 4EX18A10, or an ammeter capable of measuring 0.25 amperes.

A 50-ohm, terminating wattmeter connected to external antenna jack J702 thru RF adaptor cable 19C317633G2
(Option 4466).

A frequency counter,

PRELIMINARY CHECKS AND ADJUSTMENTS .

1.
2.

In multi-frequency transmitters, set the channel selector switch to the lowest channel frequency.

Set the slugs in Tuning Controls 1 thru 5 even with the top of the can. When properly aligned, the slugs will
be between the top of the can and the coil.

Set Tuning Control 9 (PWR ADJ) fully counterclockwise, and Tuning Control 6 to mid range.

If using Test Set 4EX3Al0 and Test Regulator 4EX18Al0, connect the Test Set to the metering jack on the Test
Regulator, and set the Regulator for 7.5 volts. Switch the Test Set range to the Test 1 position. Place the
test selector switch on position "I" to check the supply voltage (read on the l-volt scale as 10-volts full
scale. Switch to position "G" for current drain readings (read on the l-volt scale as 1 ampere full scale).
Test Point meter reading made with the (+) meter lead to TPl and the (-) lead to system ground.

All adjustments made with the transmitter keyed.

ADJUSTMENT PROCEDURE

Tuning Typical Meter
Step Control Reading Procedure

1 1 Maximum mA Adjust Tuning Control 1 for maximum
transmitter current.

2 2 Minimum mA Adjust Tuning Control 2 for minimum
transmitter current.

3 3 Adjust Tuning Control 3 for maximum
meter reading at TPl.

4 1, 2 & 3 0.8 volts Adjust Tuning Controls 1, 2 and 3 for
maximum meter reading at TPl. Repeat

the adjustments until no further increase
in meter reading is obtained.

5 4 and 5 Maximum mA Adjust Tuning Controls 4 and 5 for
maximum transmitter current.

6 7 and 8 Maximum Power Adjust Tuning Controls 7 and 8 for
Output maximum power output.

4 4, 5, 17, Maximum Power Adjust Turing Controls 4, 5, 7 and 8 for
Output maximum power output. Repeat the adjust-
ments until no further increase in power
output is obtained.

o~
-]

8 9 Set Tuning Control 9 (PWR ADJ) for the
(PWR ADJ) desired power output (100 to 200 milliwatts

FREQUENCY ADJUSTMENT

With no modulation, adjust the F1 (and F2

thru-F8) crystal trimmer for proper oscil-
lator frequency. Next, refer to the Mod-

ulation Adjustment,

NOTE

It is recommended that all frequen-
cy 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 out-
side the temperature range of

60°F to 90°F.

F2
ADJUST

ADJUST

TUNING
CONTROL
6

TP2
TP1

F6
ADJUST

3, F7

|| ApuusT

F8
ADJUST

1to2 WATT TRANSMITTER ALIGNMENT (KT-20-A) LBI-4388

EQUIPMENT REQUIRED:

GE Test Set Model 4EX3A10 (or 4EX8Kll) or equivalent 20,000 ohm-per-volt meter.
GE Test Regulator Model 4EX18A10, or an ammeter capable of measuring one ampere.
A 50-ohm, terminating wattmeter connected to external antenna jack J702 thru RF adaptor cable 19C317633G2 (Option 4466).

A frequency counter.

PRELIMINARY CHECKS AND ADJUSTMENTS

1.
2.

In multi-frequency transmitters, set the channel selector switch to the lowest channel frequency.

Set the slugs in Tuning Controls 1 thru 5 even with the top of the can. When properly aligned, the slugs will be between the
top of the can and the coil.

Set Tuning Control 9 (PWR ADJ) fully counterclockwise, and Tuning Control 6 to mid range.

If using Test Set 4EX3A10 and Test Regulator 4EX18A10, connect the Test Set to the metering jack on the Test Regulator. Then
connect the Regulator output to J704 on the radio, and set the Regulator for 6 volts. Switch the Test Set range to the Test 1
position. Place the test selector switch on position "I" to check the supply voltage (read on the 1-volt scale as 10-volts
full scale). Switch to position "G" for current drain readings (read on the l-volt scale as 1 ampere full scale).

Test Point meter reading made with the (+) meter lead to TPl and the (-) lead to system ground.

All adjustments made with the transmitter keyed.

ADJUSTMENT PROCEDURE

Step Control Reading Procedure

Tuning Typical Meter

1 1 Maximum mA Adjust Tuning Control 1 for maximum transmitter
current

2 2 Minimum mA Adjust Tuning Control 2 for minimum transmitter
current

3 3 Adjust Tuning Control 3 for maximum meter reading
at TPl

4 1, 2 &3 0.8 volts Adjust Tuning Controls 1, 2 and 3 for maximum meter
reading at TPl. Repeat the adjustments until no
further increase in meter reading is obtained.

5 4, 5, &7 Maximum mA Adjust Tuning Controls 4, 5 and 7 for maximum
transmitter current.

6 8, 6, 7, 5, Maximum Power Adjust Tuning Controls 8, 6, 7, 5 and 4 in that
& 4 Output order for maximum power output.

7 1, 2 &3 Repeat Step 4

8 Increase the supply voltage to 7.5 volts

9 T Maximum Power Adjust Tuning Control 7 for maximum power output
Output ) and note the power output. If the power output is
correct, Tuning Controls 6 and 8 can be alternately
tuned for the best ratio of current drain to RF
power output. If the power output is too low,
refer to Step 10.

If the power output is too high, refer to REDUCED
POWER OPERATION elsewhere on this page.

10 6, 8 &7 Maximum Power If the power output is too low, readjust Tuning
Output Controls 6, 8 and 7 in that order for maximum
power output. Repeat until the desired power
output is obtained.

FREQUENCY ADJUSTMENT

11 With no modulation, adjust the F1 (and F2 thru F8)

crystal trimmer for proper oscillator frequency.
Next, refer to the Modulation Adjustment.

NOTE

It is recommended that all frequency ad-
justments be made when the equipment is
at a temperature of approximately 75°F.
In no case should frequency adjustments
be made when the equipment is outside the
temperature range of 60°F to 90°F.

ALIGNMENT PROCEDURE

132—-174 MHz TRANSMITTER
TYPES KT-19-A & KT-20-A
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These Test Procedures are designed to assist
you in servicing a transmitter that is operating--
but not properly. Problems encountered could be
low power output, tone and voice deviation, de-
fective audio sensitivity and modulator adjust
control set too high. By following the sequence
of test steps starting with Step 1, the defect can

TEST PROCEDURES

be quickly localized. Once a defect is pin-pointed,
refer to the "Service Check'" and the additional
corrective measures included in the Transmitter
Troubleshooting Procedure. Before starting with
the Transmitter Test Procedures, be sure the trans-
mitter is tuned and aligned to the proper operating
frequency.

TEST EQUIPMENT REQUIRED

for test hookup sho:wn:

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 19C317633G2
is recommended for accurate power output readings.

ADAPTOR
CABLE
’ 19C317633G2
TO b/
50-OHM @
LOAD >
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B.

SERVICE CHECK
Refer to Service Hints on Transmitter Troubleshooting Procedure.

Key transmitter and check wattmeter for desired power output..

TEST PROCEDURE

A,

NOTES--The Tone Deviation Test Procedures should be repeated every time the Tone

Set up Deviation Meter and monitor output of transmitter as shown below:

DEVIATION
METER

TONE DEVIATION WITH CHANNEL GUARD

|

pas

G
e
<

~

—

*

. PR g
[

STEP 2

Y

Set MOD ADJUST R8 fully counterclockwise.

Key transmitter and check for approximately 0.75-kHz deviation.
high, refer to the Channel Guard Troubleshooting Procedure (see Table of Contents)

Frequency is changed.

PE SERIES RADIO

If reading is low or

STEP 3
VOICE DEVIATION AND SYMMETRY

TEST PROCEDURE

A, Connect test equipment to transmitter as shown below:

\V4 | /HQ‘

AS

AUDIO OSCILLATOR

120

DEVIATION
METER

TEST ADAPTOR

k PE SERIES 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 --These 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 frequeancy, 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 3.3
kHz. Voltage should be LESS than 14 millivolts.
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EQUIPMENT REQUIRED

1.

2.

3.

RECEIVER ALIGNMENT

A 20-MHz signal source (GE IF Generator Model 4EX9A10 or equivalent) and a
138-155 MHz source connected to Antenna Switch J702 by Receiver Test Cable
19C317633G1.

GE Test Set Model 4EX3A10 or 4EX8K1ll or voltmeter with equivalent sensitivity.

Distortion Analyzer or AC-VTVM.

PRELIMINARY CHECKS AND ADJUSTMENTS

1.

In multi-frequency receivers where the maximum frequency spacing is less
than one MHz, align the receiver of the F1 channel. Where the frequency
spacing is more than one MHz, align the receiver on the highest frequency.

For frequencies in the low end of the band, set the slugs in Zl1 thru Z3, RF
AMP L1, and Tank L1 to the bottom of the coil form. Set Filter, Mult, and
Mixer L2 slugs to the top of the coil form.

For frequencies near the high end of the band, set the slugs in Z1 thru Z3,
Filter, Mixer L2, and Tank to the top of the coil form, set RF AMP L1 and
Mult to the bottom of the coil form.

Connect the negative lead of the DC Test Set to the Mult Test Point (HS8),
and the positive lead to ground. Connect the Distortion Analyzer or
AC-VTVM across the speaker leads.

ALIGNMENT PROCEDURE

Step Tuning
No. Control Procedure
1 Mult Apply an on-frequency signal to J702 and tune Mult for
best quieting sensitivity on AC-VTVM.
2 Filter Adjust Filter for best quieting sensitivity on AC-VTVM.
3 Mult De-tune Mult. Next, increase the on-frequency input
Tank signal and tune Tank for best quieting sensitivity on
AC-VTVM.,
4 Filter Adjust Filter and Mult for peak reading on meter con-
Mult nected to HS8,
5 zl, 722, Z3, Adjust Z1, 72, Z3, RF AMP L1, and Mixer L2 for best
RF AMP L1, quieting sensitivity on AC-VTVM.
Mixer L2,
FREQUENCY ADJUSTMENT
6 While applying an on-frequency signal to J702, loosely

couple a 20-MHz signal to the Mixer. Adjust the
Oscillator trimmer(s) for a zero beat frequency between
the two signals.

Alternate Method: Apply a strong 20 MHz signal to the
Mixer. Measure the output of the Discriminator with a
DC-VTVM at Pin 1 of A309/A310. Note the reading.
Next, remove the 20-MHz signal and apply a strong on-
frequency signal to J702. Then tune the oscillator
trimmer(s) for the meter reading obtained at Pin 1 of
A309/A310.

LBI-4388

ALIGNMENT PROCEDURE

138--155 MHz RECEIVER
MODELS 4ER59B10 & B12
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TEST PROCEDURES

These Test Procedures are designed to Once the defective stage is pin-pointed,
help you to service a receiver that is operat- refer to the '"Service Check' listed to
ing --- but not properly. The problems correct the problem. Additional corrective
encountered could be low power, poor sensi- measures are included in the Troubleshoot-

tivity, distortion, and low gain. By follow- ing Procedure. Before starting with the

ing the sequence of test steps starting with
Step 1, the defect can be quickly localized.

CONTROL

i

DEVIATION
CONTROL

Receiver Test Procedures, be sure the recei-
ver is tuned and aligned to the proper

operating frequency.

TEST EQUIPMENT REQUIRED PRELIMINARY ADJUSTMENTS

e Distortion Analyzer similar to: 1.
Heath IM-12

e Signal Generator similar to:
Measurements M-800 2.

e 6-dB attenuation pad
e Test Adaptor Model 4EX12A10 3.
e RF Adaptor Cable 19C317633Gl

LEVEL

INPUT
CHANNEL FREQUENCY

Connect the test equipment to the
receiver as shown for all steps of
the receiver Test Procedure.

Turn the SQUELCH control fully
clockwise for all steps of the
Test Procedure.

Turn on all of the equipment and
let it warm up for 20 minutes,

DISTORTION ANALYZER

RANGE CONTROL
(SET LEVEL & DISTORTION RANGE)

OUTPUT
j- RF ADAPTOR CABLE
58
6dB PAD
\ -
=

L\L,,f”d PE UNIT

TEST ADAPTOR

AUDIO POWER OUTPUT AND DISTORTION

STEP 1

TEST PROCEDURE
Measure Audio Power output as follows:

A,

Connect a 1,000-microvolt test signal
modulated by 1,000 hertz *3.3 kHz de-
viation to the Antenna Switch J702.

Set the Volume Control for a 500 milli-
watt output (2 volts RMS).

Make distortion measurements according to
manufacturer's instructions. Reading
should be less than 10% (5% is typical).
If the receiver sensitivity is to be
measured, leave all controls and equip-
ment as they are.

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 Trouble-
shooting Procedure).

STEP 2

USABLE SENSITIVITY (12 dB SINAD)
TEST PROCEDURE

If STEP 1 checks out properly, measure

the receiver sensitivity as follows:

A,

Apply a 1000-microvolt, on-frequency
signal modulated by 1000 Hz with 3.3-kHz
deviation to J702,

Place the RANGE switch on the Distortion
Analyzer in the 200 to 2000-Hz distortion
range position (1000-Hz filter in the
circuit). Tune the filter for minimum
reading or null on the lowest possible
scale (100%, 30%, etc.)

Place the RANGE switch to the SET LEVEL

position (filter out of the circuit) and
adjust the input LEVEL control for a +2

dB reading on a mid range (30%).

While reducing the signal generator out-
put, switch the RANGE control from SET
LEVEL to the distortion range until a
12-dB difference (+2 dB to =10 dB) is
obtained between the SET LEVEL and
distortion range positions (filter out
and filter in).

The 12-dB difference (Signal plus Noise

and Distortion to noise plus distortion
ratio) is the "usable'" sensitivity level.
The sensitivity should be less than rated
12 dB SINAD specification with an audio

output of at least 250 milliwatts.

Leave all controls as they are and all
equipment connected if the Modulation
Acceptance Bandwidth test is to be per-
formed.

SERVICE CHECK

If the sensitivity level is more than

rated 12 dB SINAD, check the alignment of
the RF stages as directed in the Alignment
Procedure, and make the gain measurements as
shown on the Troubleshooting Procedure.

MODULATION ACCEPTANCE BANDWIDTH

STEP 3

(IF BANDWIDTH)

TEST PROCEDURE

If STEPS 1 and 2 check out properly

measure the bandwidth as follows:

A.

Set the Signal Generator output for twice
the microvolt reading obtained in the
12-dB SINAD measurement.

Set the RANGE control on the Distortion
Analyzer in the SET LEVEL position (1000-
Hz filter out of the circuit), and adjust
the input LEVEL control for a +2 dB read-
ing on the 30% range.

While increasing the deviation of the
Signal Generator, switch the RANGE con-
trol from SET LEVEL to distortion range
until a 12-dB difference is obtained
between the SET LEVEL and distortion range
readings (from +2 dB to -10 dB).

The 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 19 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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EXCITER PA
4EG29AI0, 11 4EF39AI10,!1

(19B216818, Sh. 1, Rev. 1)
(19216818, Sh. 2, Rev. 1)

PA
19B219084G|

-

(198216813, Sh, 1, Rev. 1)
(198216813, Sh. 2, Rev. 1)

LEAD IDENTIFICATION :
FOR EXCITER BD ) : ul

FLAT

5 , _
£ B @ G, o 3 b )
c
0

IN-LI Ng TRIANGULAR “@— RUNS ON SOLDER SIDE

VIEW FROM LEAD END W‘m soes
RUNS ON COMPONENT SIDE

NOTE: LEAD ARRANGEMENT, AND NOT
CASE SHAPE, IS DETERMINING
FACTOR FOR LEAD IDENTIFICATION.

om

OUTLlNE DlAGRAM (19B219346, Rev. 1)

132—174 MHz TRANSMITTER EXCITER
AND PA ASSEMBLY
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IST — EXCITER
4EG29A10, Il
DOUBLER ' AMPL
TP-1
T2 2ND c ¢ { Pa
I9Al|5060P30\) S DOUBLER cle L2 cl19 5 \OUTPUT
HN)'{’\—| Q3
Pl > -1 - 2 | F 6
INPUT . 1/ i £
1AN —=CI7
c7-7
R4 L5
1 cs5-22 1200 |oo§ A5
“T c6-27 P3
CI-33 _J; GND
c2-39 T
p2>—0——@ ' ? 3 ® ? 3 3 ?—< P5
GND L7 GND
Ly ;
180 _‘iHH
RI2 R6 c20 ca2l
2.2K 5.6 180 ol
TP-2)— a &
C24
I9A115060P 30 S H2 4';0—1—_ €25 2R3
¢ .01 S470 Le
PWR ADJ 1.2
Q5 @ ~Y Y\
8 R8
E 200
R7
16
1’4 W
1 ¢ P6
APLC TN475V

IN ORDER TO

PERFORMANCE ,

SERVICE PART
A COMPONENT
SHOWN ON THE

RETAIN RATED EQUIPMENT
REPLACEMENT OF ANY
SHOULD BE MADE ONLY WITH
HAVING THE SPECIFICATIONS
PARTS LIST FOR THAT PART.

ALL RESISTORS ARE 1/10 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OHMS UNLESS FOLLOWED BY
K=1000 OHMS OR MEG = 1,000,000 OHMS
CAPACITOR VALUES IN PICOFARADS (EQUAL
TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF= MICROFARADS. INDUCTANCE VALUES
IN MICROHENRYS UNLESS FOLLOWED BY
MH= MILLIHENRYS OR H= HENRYS.

(19C317404, Rev. 4)

SEE APPLICABLE PRODUCTION CHANGE
SHEETS IN INSTRUCTION BOOK SECTION

DEALING WITH THIS UNIT, FOR DES-

CRIPTION OF CHANGES UNDER EACH

REVISION LETTER.

THIS ELEM DIAG APPLIES TO

MODEL NO REV LETTER
AEG&29AI0 A
Ae G2 AN A

LBI-4388

| POWER AMP I
| 4EF39AI0,11
LA 2 I OUTPUT
INPUT | ? N La o | < pa
pI >——————¢— : — al s L6 .15 |
| ci7 Li c5 20
' c2 9 C6 33 L3 |
I .22 l
. 1|
| c3 | $s T |
15 1~
cr L L5
| ¢4 OIUF 2 |
RI L2 c8
I 75 10 R2 180 |
10
GND GND
P2 > ¢ * l d 4 < b5
P3
+7.5V
(198216893, Rev. 2)
I NETWORK
| I9B219084G |
INPUT Vad YYY g VY 1  OUTPUT
ZAN A A
PI LI L2 P4
cl 22 22 3
2-18 ’ 2-18
¢z
15
P2 PS
GND > — { GND

ALL RESISTORS ARE 1/8 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OHMS UNLESS FOLLOWED BY
K=1000 OHMS OR MEG = 1,000,000 OHMS -
CAPACITOR VALUES IN PICOFARADS (EQUAL
TO MICROMICROFARADS) UNLESS FOLLOWED
BY UF= MICROFARADS. INDUCTANCE VALUES
IN MICROHENRYS UNLESS FOLLOWED BY
MH= MILLIHENRYS OR H= HENRYS,

(198216892, Rev, 1)
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PARTS LIST
LBI-4233B
132-174 MHz TRANSMITTER EXCITER AND PA MODULES
SYMBOL | GE PART NO. DESCRIPTION
EXCITER MODULE
MODEL 4EG29A10 132-150.8 MHz
MODEL 4EG29Al11 150,8-174 MHz
--------- CAPACITORS = = = = = = = = =
C1 19A116114P2047 Ceramic: 33 pf 5%, 100 VDCW; temp coef -80 PPM.
c2 19A116114P2050 Ceramic: 39 pf 5%, 100 VDCW; temp coef -80 PPM,
c3 19A116114P10073 Ceramic: 180 pf +10%, 100 VDCW; temp coef
~3300 PPM,
Cc4 19A116192P1 Ceramic: 0.01 uf *20%, 50 VDCW; sim to Erie
8121-050-WSR,
cs 19A116114P2041 Ceramic: 22 pf 5%, 100 VDCW; temp coef -80 PPM.
cé 19A116114P2045 Ceramic: 30 pf 5%, 100 VDCW; temp coef
-80 PPM.
C7+ 19A116114P24 Ceramic: 7 pf 5%, 100 VDCW; temp coef O PPM,
Earlier than REV A:
19A116114P14 Ceramic: 4 pf +5%, 100 VDCW; temp coef
0 PPM,
c8» 19A116114P30 Ceramic: 9 pf +5%, 100 VDCW; temp coef O PPM,
Earlier than REV A:
19A116114P18 Ceramic: 5 pf 5%, 100 VDCW; temp coef
O PPM.
C12 19A116114P10073 Ceramic: 180 pf £10%, 100 VDCW; temp coef
and -3300 PPM.
c13
C14 19A116114P12 Ceramic: 3.3 pf 5%, 100 VDCW; temp coef
O PPM.
Cclé 5491601P122 Phenolic: 1.2 pf +5%, 500 VDCW,
C17 19A116114P14 Ceramic: 4 pf +5%, 100 VDCW; temp coef
O PPM.
Cl9 19A116114P20 Ceramic: 6 pf 5%, 100 VDCW; temp coef
O PPM,
Cc20 19A116114P10073 Ceramic: 180 pf +10%, 100 VDCW; temp coef
-3300 PPM.
c21 19A116192P1 Ceramic: 0,01 pf *20%, 50 VDCW; sim to Erie
8121-050-W5R.
c23 19A116114P10073 Ceramic: 180 pf +10%, 100 VDCW; temp coef
-3300 PPM.
C24 19A116192P2 Ceramic: 470 pf +20%, 50 VDCW; sim to Erie
8111-050~W5R,
Cc25 19A116192P1 Ceramic: 0,01 pf +20%, 50 VDCW; sim to Erie
8121-050-W5R .,
c26 5491674P36 Tantalum: 3.3 pf +20%, 10 VDCW; sim to
Sprague Type 162D,
------- DIODES AND RECTIFIERS - - - - - -
CR1 19A115250P1 Silicon.
---------- INDUCTORS = = = = = = = = =
L 19B209420P101 Coil, RF: 0,10 ph +10%, 0.08 ohms DC res max;
sim to Jeffers 4416-1.
L2 19B216935Gl Coil. 1Includes:
19B209436P1 Tuning slug.
LS 19B209420P103 Coil, RF: 0,15 ph +10%, 0.10 ohms DC res max;
sim to Jeffers 4416-3.
Lé 19B209420P114 Coil, RF: 1,20 ph *10%, 0.18 ohms DC res max;
and sim to Jeffers 4436-1.
L7

SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
----------- PLUGS = = = = = = = = = = - =-=-=-=--=~-- - INDUCTORS - = = = = = = = =
Pl 19A115834P4 Contact, electrical: sim to AMP 2-332070-9. L1 19B216921G1 Coil. Includes:
thr
P6 " 19B209436P1 Tuning slug.
_________ TRANSISTORS = = = = = = = = — L2 19B209420P125 Coil, RF: 10.0 ph *10%, 3.10 ohms DC res max;
sim to Jeffers 4446-4,
Ql 19A115328P1 Silicon, NPN.
L3 19B209420P105 Coil, RF: 0.22 ph #10%, 0.14 ohms res max;
Q2+ 19A116201P3 Silicon, NPN. sim to Jeffers 4416-5.
Earlier than REV A: L4 19B209420P101 Coil, RF: 0.10 ph *10%, 0,08 ohms res max;
sim to Jeffers 4416-1,
19A116201P1 Silicon, NPN,
L5 19B209420P114 Coil, RF: 1,20 ph *10%, 0.18 ohms res max;
Q3 19A116201P1 Silicon, NPN. sim to Jeffers 4436-1.
19A115768P1 Silicon, PNP; sim to Type 2N3702. L6 19B209420P103 Coil, RF: 0.15 ph *10%, 0.10 ohms res max;
and sim to Jeffers 4416-3.
---------- RESISTORS = = = = = = = - = - = = == ==~ = TRANSISTORS - = = = = = = - =
.
Rl 3R151P470J Composition: 47 ohms 5%, 1/8 w, Q1 19A116259P1 Silicon, NPN.
R2 3R151P122J Composition: 1200 ohms 5%, 1/8 w.
---------- RESISTORS ~ - = = =~ = = - =
R3 3R151P330J Composition: 33 ohms +5%, 1/8 w.
R1 3R151P750J Composition: 75 ohms 5%, 1/8 w.
R4 3R151P101J Composition: 100 ohms 5%, 1/8 w.
R2 3R151P100J Composition: 10 ohms 5%, 1/8 w.
RS 3R151P1003 Composition: 10 ohms +5%, 1/8 w.
R6 3R151P562K Composition: 5600 ohms *10%, 1/8 w. 200 MILLIWATT PA MODULE
19B219084G1
R7 3R152P160J Composition: 16 ohms 15%, 1/4 w.
R8 19A116412P1 Variable, cermet: 200 ohms *10%, 1/2w;  } } { |} - """ ==-=-=-= CAPACITORS = = = = = = = = =
sim to Helipot Model 62 PF.
C1 19A116462P3 Variable:. less than 2 pf to 20 pf, 100 VDCW,
R9 3R151P101J Composition: 100 ohms +5%, 1/8 w. -320 PPMW/°C.
R10 3R151P102J Composition: 1000 ohms +5%, 1/8 w. c2 19A116114P36 ge;pasim 15 pf 5%, 100 VDCW; temp coef
R11 3R151P470J Composition: 47 ohms 15 1/8 w.
P " %, 1/8 W c3 19A116462P3 Variable: less than 2 pf to 20 pf, 100 VDCW,
R12 3R151P222J Composition: 2200 ohms *5%, 1/& w. ~320 PPM/°C.
R13 3R151P471J Composition: 470 ohms 5%, 1/8 w.
---------- INDUCTORS - - = = = = = = =
__________ TRANSFORMERS - - - - — — — L1 19B209420P5 Coil, RF: 0.22 ph #5%, 0.14 ohms DC res max;
and sim to Jeffers 4416-5.
T1 19B216910G2 Coil. Includes: L2
19B209436P1 Tuning slwg. 1t v "= ======- PLUGS - - = = = = = = - -
T2 19B216934Gl Coil. Includes: Pl 19A115834P4 Contact, electrical: sim to AMP 2-332070-9.
thru
19B209436P1 Tuning slug. PS5
2 WATT PAMODULE vt} | mm - MISCELLANEQUS - - - = = - = -
MODEL 4EF39A10 132-15€¢.8 MHz
MODEL 4EF39Al11 150.8-174 MHz 19A127337P1 Nut, knurled: 8-32,
--------- CAPACITORS = = = = = = = = =
cl 19A116114P24 Ceramic: 7 pf *5%, 100 VDCW; temp coef
O PPM.
c2 19A116114P30 Ceramic: 9 pf 5%, 100 VDCW; temp coef
O PPM.
c3 19A116114P36 Ceramic: 15 pf *5%, 100 VDCW; temp coef
O PPM.
c4 19A116114P38 Ceramic: 18 pf *5%, 100 VDCW; temp coef
O PPM.
C5 19A116114P8039 Ceramic: 20 pf 5%, 100 VDCW; temp coef
-80 PPM.
cé 19A116114P2047 Ceramic: 33 pf 5%, 100 VDCW; temp coef
-80 PPM.
c7 19A116192P1 Ceramic: 0,01 pf *20%, 50 VDCW; sim to Erie
8121-050-W5R.
cs 19A116114P10073 Ceramic: 180 pf *10%, 100 VDCW; temp coef
-3300 PPM.
c9 19A116462P3 Variable: less than 2 pf to more than 20 pf,
100 VDCW, -320 PPM/°C.
c10 19A116114P50 Ceramic: 39 pf *5%, 100 VDCW; temp coef
0 PPM.
----------- PLUGS - = = = = = = = = =
Pl 19A115834P4 Contact, electrical: sim to AMP 2-332070-9.
thru
PS5

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

PRODUCTION CHANGES

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

Exciter Model 4EG29A10, 11

REV. A - To increase Power Output. Changed C7, C8 and Q2.
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LBI-4388

SEf APPLICABLE PRODUCTION CHANGE
SHEETS IN INSTRUCTION BOOK SECTION
JEALING WITH THIS UNIT FOR DES -
CRIPTION CF CHANGES UNDER EACH
[t v:SION_(ETTER

THIS ELEM DIAG APPLIES TC
MOCEC NO REV LETTER

PL 19041354863 A

ALL RESISTORS ARE 1/8 WATT UNLES!
OTHERWISE SPECIFIED AND RESISToR.
VALUES IN OHMS umE.gss oﬁ(%ou%s& By
K21000 OHMS OR MEG - |

go%l PICOFARADS (EQUAL
T MICROWOROFARAOS) UNLESS FOLLOWED
av UF = MICROFARADS. INDUCTANCE VALUES

MICROHENRYS UNLESS FOLLOWED BY

M- MLCMENRYS O Hs HENRYS

N TRODER TO RETAIN RATED EQUIPMENT
PEREIRMANCE, REPLACEMENT OF ANY
SERVICE PART SHOULD BE MADE ONLY WITH
4 COMPONENT HAVING THE SPECIFICATIONS
SHOWN ON THE PARTS (ST FOR TWAT PART

NOTES:

. CONNECT HOLE 42 TO HOLE 41 WHEN COMPRESSOR
AS0 IS NOT USED.

CONNECT HOLE 42 TO HOLE 43 WHEN COMPRESSOR
AS0 IS USED

. AUSED IN LO SPLIT (132-150.8 MHZ)

WUSED IN HI SPLIT (150.8-174MHZ)

DA = #22 AWG

~

o

@THESE ITEMS ARE PART OF SWITCH KIT PLI9AI29268G!.

4. CONNECT HOLE 7 TO HOLE I3 AND REMOVE JUMPER
BETWEEN HOLE 7 AND HOLE 10 FOR SINGLE FREQ RX
OPERATION. CONNECT HOLE 20 TO HOLE 21 AND
REMOVE JUMPER BETWEEN HOLE 8 AND HOLE 10
FCR SINGLE FREQ TX OPERATION

SCHEMATIC DIAGRAM
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Issue 1 35



SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
PARTS LIST
LBI-4369
Jé 19A116366P2 Contact, electrical: sim to Cambion 3233-1. 5 N681P5002C13 Screw, phillips head: No. 2-56 x 1/8,
SYSTEM BOARD/CASE ASSEMBLY thru ASSOCIATED ASSEMBLIES
19D413548G3 J8 6 19A127319P1 Nut: No. 1/4-32.
AND
ASSOCIATED ASSEMBLIES ::r 19A116366P1 Contact, electrical: sim to Cambion 3232-1. FRONT COVER ASSEMBLY 7 19A115983P5 Seal, "O" ring: sim to Parker Seal 2-13,
u 19C317416G2
J31 8 N70P702C13 Set screw: No. 3-48 x 1/8.
J32 19A116366P2 Contact, electrical: sim to Cambion 3233-1. | | | | == cceeo-- LOUDSPEAKERS - = ~ = = = = = = 9 19C317065P1 Knob. (SQUELCH, ON-OFF-VOLUME).
thru
J34 LS1 19A116090P1 Permanent magnet: 2,00 inch, 8 ohms *10% 10 19B216849G1 Antenna assembly. (Includes items 22-25).
SYMBOL GE PART NO DESCR'PT'ON voice coil imp, 450 Hz *112 Az resonant;
---------- INDUCTORS = -~ = = = - - = freq range 400 to 3000 Hz, 11 19D413531P1 Grille.
Ll 19B209420P114 Coil, RF: 1.20 ph +10%, 0.18 ohms DC res max; 12 NP270290 Nameplate. (GE monogram).
A703 SYSTEM BOARD sim to Jeffers 4436-1, (V1 ] mmm e e e e e e - PLUGS - — = = = = = = - =
19D413552G2 13 19D413542G2 Case assembly. (Includes items 15, 16, 21,
L2 19A127798G1 Coil: 6.05-6.50 ph. Pl 19A115834P4 Contact, electrical: sim to AMP 2-332070-9. 33-38, 47, 48).
and
A 19C320062G1 Transmitter Audio Module. L3 19B216910G1 Coil. P2 14 19B216858P1 Insert.
L4 19B216320P3 Coil. 15 19A127753P1 Contact. (Part of J703).
A2 19C311905G2 Regulator Module. and HI/LOW SPLIT MODIFICATION KIT
L5 19A127838Gl HI SPLIT 16 19A116719P1 Insert, screw thread: 2-56,
19A127838G2 LOW SPLIT
A3 19C320060G1 Oscillator Compensator Module. (|} == === ===~ MICROPHONES - = = = = = = = 17 19A127779G3 Antenna tube. 10
MK1 19B201559P1 Cartridge, controlled magnetic: sim to Shure | | | ] = e m @020 a0 o~ CAPACITORS = = = = = = = = = 18 19B216875P1 Support.
A4 19C320084G1 Modulator Module, Bros. MC 30.
Cl1 19A116114P2047 Ceramic: 33 pf +5%, 100 VDCW; temp coef -80 PPM, 19 19A127295P2 Antenna Cap. (Part of item 10).
NOTE: When reordering give GE Part Number and | { |} | === === == = = RESISTORS - = = = = = = = =
exact crystal frequency. Crystal Freq = Cc12 19A116114P2051 Ceramic: 43 pf 5 100 VDCW; - 20 N70P703C13 Set screw: No. 3-48 x 3/16 (Part of item 10).
Operating Frea Rl 3R151P391J Composition: 390 ohms 5%, 1/8 w. pf 3%, 7 temp coef -80 PPM. ¢ ) \\\IOL\\\\\\\\\ OI\\\ 1 T
12 21 19B216894P1 Antenna rod. (Part of item 10). q] H
R2 3R151P913J Composition: 91,000 ohms *5%, 1/8 w. MULTI-FREQUENCY MODIFICATION KIT r S
| 19A129268G1 22 19A127321P1 Bushing (Part of item 10). @® @ 12
AS 4EG27A10 Transmitter Oscillator. R3 3R151P103J Composition: 10,000 ohms 5%, 1/8 w. ~
and 23 19C317050P1 Protective Cover. VIEW "c"
A6 R5 3R151P103J Composition: 10,000 ohms *5%, 1,8 w. | | | e mmm oo oo oo SWITCHES - - = = = = = = = "B' =
24 19C311888P2 Knob.
R6 3R151P222J Composition: 2200 ohms +5%, 1/8 w. Ss1 19B219515G1 Switch, rotary: 1 section, 1 pole, 10 positions a nan
Al0 4EG27A10 Transmitter Oscillator. (adjustable stop), non-shorting contacts; sim to 25 19B216520P4 Washer, nylon: 1/4 inch. i - A
thru R7 3R151P103J Composition: 10,000 ohms 5%, 1/8 w, Grayhill Co. 50M-36-01-1-8N,.
A18 26 1941273192 Nut: No. 1/4-28.
R8 19A116412P4 Variable, cermet: 250,000 ohms +10%, 1/2 w; 13
_________ CAPACITORS ~ - = = = = = = = sim to Helipot Model 62 PF. ~ - - - - - - DIODES AND RECTIFIERS - ~ - - - ~ 27 19B219540P1 Catch, \ L
C1 5491674P30 Tantalum: 39 uf *20%, 10 VDCW; sim to R9 3R151P101K Composition: 100 ohms *10%, 1/8 w. 5494922p1 Diode, silicon; sim to Hughes 1N456. (Used for 28 19C317377P1 Collar (Part of S701). —3 |4\
Sprague Type 162D, and repeated frequencies only). ® @
R10 29 19B216860P1 Button (Part of S701). N
c2 5491674P42 Tantalum: 47 uf +20%, 6 VDCW; sim to
Sprague Type 1620, (¢ ¥ ] ==, == - SOCKETS - = = = = = = = = = COMPRESSOR KIT 30 19A127747P1 Spring (Part of S701). -
19A127837Gl :
c3 5491674P1 Tantalum: 1,0 pf +40-20%, 10 VDCW; sim to XK1 19A115834P5 Contact, electrical: sim to AMP 4-331272-3, 31 19A127748P1 Spring (Part of S701). 2
thru Sprague Type 162D, (Quantity 7). || z
c5 AS50 19C311907G2 Audio Compressor Board. 32 19A127746P1 Terminal (Part of S701). ?
c7 5491674P42 Tantalum: 47 pf *20%, 6 VDCW; simto | | |} | ====== === = = FUSES = = = = = = = = = = 33 19A127745P1 Disc (Part of S701). - g an
Sprague Type 1620, 1 L vy e - CAPACITORS = = = = = = = = = hd
F701 19A127884G1 Fuse Kit. 34 19B216865P1 Insulator (Part of S702). e
cs 19A116114P20 Ceramic: 6 pf 5%, 100 VDCW; temp coef C50 5491674P1 Tantalum: 1.0 pf +40 -20%, 10 VDCW; sim to '\
\ O PPM, and Sprague Type 162D, 35 N647P5004C Cap screw: 2-56 x 1/4. (Part of S702). / 16
------- JACKS AND RECEPTACLES - -~ ~ - - - c51 \ﬁo \\\\\\\\\\\Té]\\ = — Jﬁ\a—fl@—
: 6 VDCW:; £ 36 19B216864P1 Contact (Part of S§702). L
clo 19A116114P20 g";:fc pf £5%, 100 ; temp coe J701 19821659462 Connector, female: 6 contacts. cs52 549167436 Tantalum: 3.3 pf #20%, 10 VDCW; sim to waw A - ?
Sprague Type 162D. 37 19B216863P1 Spring contact. (Part of S702). VIEW "A /
cas 5491601P120 Phenolic: 1.0 pf +5%, 500 VDCW. J702 See Mechanical Parts RC-2314, item 15.
38 N910P6C13 Retaining ring. (Part of S8702). 15 16
c14 19A116114P10073 | Ceramic: 180 pf 5%, 100 VDCW; temp coef J703 See Mechanical Parts RC-2314, item15. | | | e RESISTORS = - = = = = = = — 3 o]
-3300 PPM. 39 19A127754P1 Gasket (Part of S702).
J704 See Mechanical Parts RC-2314, items 45-47, R50 3R151P103J Composition: 10,000 ohms *5%, 1/8 w.
Cl15 5496218P36 Ceramic disc: 5.0 pf 10,25 pf, 500 VDCW, temp 40 19A127755P1 Spring (Part of S702). ~
coef O PPM, R51 3R151P101J Composition: 100 ohms 15%, 1/8 w.
---------- RELAYS = = = = = = = = = = 41 19B216862P1 Contact (Part of §702).
C16é 19A116114P10073 : 1 £ VDCW; R52 3R151P153J Composition: 15,000 ohms 5%, 1/8 w.
o Corantc:, 180 pt 5%, 100 i temp coef K 19A127836G1 Relay, sensitive: 5 ohms +10%, 2 form C ’ ’ 42 N330P602F22 Eyelet, brass: 1/16 x 1/16.
o contacts, 5.5 to 9.0 VDC (over the temp range
indicated); sim to C.P. Clare MF1401¢02. | | |} | oo oo~ MISCELLANEOUS - ~ = = = = =~ = = 43 N330P605F22 Eyelet, brass: 1/16 x 5/32, 46—
C1s8 19B209351P2 Variable: 2.3 to 20 pf, 200 VDCW; -450 200
PPM/°C; sim to Matshushita ECV-1Z-W20P32, INDU s ) 19B216897G3 Rear Cover Assembly. (See RC-2314, items 3, 54- 44 19A127762P1 Strap.
.......... CTORS =~ = = = = = = = = 56).
c19 18C307102P19 Tantalum: 68 pf +20%, 4 VDCW. 45 19B216891Gl Spring assembly. (Part of J704).
¥ ’ L701 19A127815P1 Coil. 19B216897G4 Rear Cover Assembly. Clip type. (See RC-2314,
c20 19A116114P8065 Ceramic: 100 pf +5%, 100 VDCW; temp coef PLUGS items 3, 54, 55, 57). 46 19D413467P1 Fastener (Part of J704).
-1soopPM. 790 00~ "==----PUGS - === N
19B216849G1 Antenna Assembly. See RC-2314, items 19-22), 47 N83P5005E Flat head screw: brass, 2-56 x 5/16. (Part of
P701 19A115834P4 Contact, electrical: sim to AMP 2-332070-9. € v ( ’ ) 308y ’ N a7 d
------- DIODES AND RECTIFIERS - = - - - 19D413522G1 Battery, rechargeable. Nickel Cadmium.
P704 19A127569P1 Plug: 8 contacts. ’ 48 19B216847P1 Insulator, pressure sensitive. 3 56 55 54
Crl 19A115250P1 Silicon, ;‘.;gs 4038381P4 Alignment tool. Fork tip. 57 \ )
49 19C311491P3 Can., (Used with Regulator, Oscﬂlatt;r
i . . Compensator, and Compressor Circuits). nan -
@2 5494922P1 Silicon; sim to Hughes 1N456. L't v | __________ RESISTORS - — - — = = — = = 19B219079G1 Alignment tool. Allen tip mpe! , mp VIEW "8" VIEW "G RC-2314
S 50 19A127843P1 Pad. (Used with MK1).
@ R707 19A116227P1 Resistor/Switch: variable, carbon film, 25,000
Cré 19A115250P1 Silicon. ohms $20%, 1/8 w, (Includes S703), SPST, 3 amp MECHANICAL PARTS 51 19A127842P1 Pad. (Used with MK1).
at 125 VAC. (SEE RC-2314) ¢ s d Reced
cvli 5495769P9 Silicon, capacitive. 52 19B219510P1 Insulator. Located between System an eceliver
» cap R708 19A116227P2 Variable, carbon film: 25,000 £20%, 1/8 w. 1 19A116543P1 Cap screw, socket head: No. 2-56 x 1/4. Boards).
------- JACKS AND RECEPTACLES - - - = = = SWITCHES 2 19B216330P9 Insulator, pressure sensitive. 53 19A116270P1 Tape, pressure sensitive., (Specify length).
1 19A116366P1 : - . 54 19A121175P16 Insulator: 1 x 1 inch,
o Contact, electrical: sim to Cambion 3232-1. s701 See Mechanical Parts RC-2314, items 28-33. 3 19317394p2 Gasket
g8 : . . 55 19B216330P10 Pad, insulator.
5702 See Mechanical Parts RC-2314, items 34-41. 4 1982045272 Diaphragn: No. 2 inches dia ’
56 19B216897G3 Rear Cover Assembly (without clip).
8703 (Part of R707).
57 19B216897G4 Rear Cover Assembly (with clip).
:
+
1l

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES



LBI-4388

PIN PIN PIN PIN PIN PIN PIN PIN
I 2 3 4 5 6 7 8
AUDIO |SWITCHED| sa voL sQ voL
J3011 5.4V ouT 7.5V ARM ARM Hi HI GND
TONE
J302 FREQ | | FREQ 2 7.5V SONE | oD
COMPONENT SIDE SOLDER SIDE
S e
T 7. x \ 7 \
‘Ssgd \ o
O\ Nagu301 |@ J302 @ \/
7y &Y
COMPENSATOR
M
RF IN
P303 P304 P305 P306 P307 P308
(19D416991, Rev. 0)
(190320014, Sh. 1, Rev. 1) (19D416991, Rev. 0)

(19C320014, Sh. 2, Rev. 1) (19C320014, Sh. 2, Rev. 1)

OUTLINE DIAGRAM “4——— RUNS ON SOLDER SIDE

138—155 MHz RECEIVER Qﬁ;iafmsms
MODELS 4ER59B10 & B12 R
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J301
| 5.4V
FRONT END W
A30I —} — 5 VOL. ARM
€307
RF_AMP-MIXER .033UF
|| — 7V P ; ® T — 3 SWITCHED 7.5V
. C30!
| oev I T oowr — > 8
XTAL FLT IST IF XTAL FLT 2ND IF LIMITER DISC AUDIO AMPL PA
O o
| T_]_ | TJ_| A303 A304 A305 A306 A307 A308 ®A309 C?L?g A311 l . 2 AUDIO OuT
2 | 9 I 2 | 9 | 8 | 5 2 | @A3I0 9 |42y | €30
O —O O O O =
L2 53 ¢ ] | © 7] T — © © 7 o 2.65/5 + ] 250uF
AP o3 | o7 8o 92 o P SQL. CONT ARM
BaK 4 5 a 5 4 5 5 2 2. 8. 3 l
: ] o 9 Q 9 Q Q P Q9 c314
I i I 1 I I i Tser N |
= = = = = = = RECEIVER ' REV | FREQ RANGE | TONE
I - 43ws i _ ‘ MKz OPTION
R305 R303 R302 R30I . l I
| a7 HII HI2 H3  H4 i5 200 | 47 J 7o j VoL men 4ER59810 138-155 E
O—#-0——4 —\—4 —
R304 19A115060P30 194115660P30 !+ ] [4ERS9BI2 _ 1387155 | CHAN. GO.
a7 5 av SLEEVE WITH SLEEVE WITH ¢309 J_ 1302 l
* . L A— 4038593P4 403£593P4 I 39 €305 e ‘ |
l JUMPER ON CPNT SIDE = 22UFI B ; -
c310 31 BETWEEN BOARD & IC L ! ' ) - |
OOIUF i
IOOU »OO'UFI o 19A115060P30 i — - —T»— —
N = VA% JUMPER REMOVED T
TANK CIRCUIT MULTIPLIER FILTER N FoR Chan. GO I -
' : . i
A9 A3 A8 C306 ¢ ‘
: ATUF 1 VOLTAGE READINGS
L H2 + + '
—— === ——{>—|g‘ C304 R ALL READINGS TAKEN WITH A DC-vTVM
- —e ETE RI2 ' ! T vr AND MEASURED TO GROUND. READINGS
ce \ 1 47 I c313 ' = FOLLOWED BY "S" ARE WITH THE RECEIVER
! ! ¢ T.oouw ! SQUELCHED. READINGS FOLLOWED 8Y "US"
| l 1 ; ARE WITH THE RECEIVER JNSQUELCHED.
B | 2 n ) Se % s
39 2 1 6 | l 308 i 8 7 09
L L 39UF SQUELCH &
LI cl Ll = A3I12
_ ) COMPENSATOR v o
l l 5 A3I3 ! 2 26v
I
a 7 3
100 | ? 9 9 ‘ ?4 ? R
y —_ l —-l J =
=S L e M ¢ ot C— 6 7.5V
Lc3i2
T .00IUF I9A115060P30
L m———¢ J . = SLEEVE WITH 4038593P4
——i_ 2 Fi
L One b -;[ HIS O  OHI3
MULT TEST POINT
- 19A115060P30 3 F2
# SLEEVE WITH I
4038593P4 P303 P304 P305 P306 P307 P308
HI6C H14
ALL RESISTORS ARE 1/2 WATT UNLESS — ‘I’ —I* ‘—} — —I— 41 — — I‘
OTHERWISE SPECIFIED AND RESISTOR Fi F F Fa F Fé F7 F8
AETRIE U, [ o o S s ey : e : " : . : : 2
K1900 OHMS OR | INGHc%g&%%g?HMSL SERVICE  PART SHOULD BE MADE ONiv wirn| ™ USED IN NON-CHANNEL GUARD RECEIVERS A3l14 A315 A318 A319 A320 ’ A321 ’ A322 A323
TO MICROMICROFARADS) UNLESS FOLLOWED |A COMPONENT HAVING THE SPECIFICATIONS IN CHA RD R 4EG28AI5 4EG28AI 4 Al ' 4 Al 4 4 I 4 Al 4EG28AI
BY UF< MCROARA D IO O D | o Tt s vr o e “aonS| @ USED IN CHANNEL GUARD RECEIVERS 8AIS EG28AI5 EG28AI5 EG28AIS EG28AIS ‘ EG28AIS G28AIS
IN MICROHENRYS UNLESS FOLLOWED BY I ‘
MH= MILLIHENRYS OR H=HENRYS, 3 0 4 31 4 J 3 1 a4 31 4 J 3 1 a4 3 1 4 J 3 4 31 4
o 0 9 Lo X K2 2 °_ o o | L_jz 3 [ 6 ¢ 5 Leg g
: B | R S Lt LT , ! ) EMATIC DIAGRAM
(19R621856, Rev. 2) - —_— — ‘—l— - '_‘._ - _‘L_ i

138—155 MHz RECEIVER
MODELS 4ER59B10 & B12
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LBI-4388

PARTS LIST
LBI-4387

138-155 MHz RECEIVER
MODEL 4ER59B10
MODEL 4ER59B12

SYMBOL | GE PART NO. DESCRIPTION
} A301 FRONT END
19C317295G1
A2 RF AMPLIFIER
19C317445G2
-------- ~ CAPACITORS - = = = = = = = =
Cl1 19A116114P11064 Ceramic: 100 pf *10%, 100 VDCW; temp coef
-4200 PPM.
c2 19A116114P8053 Ceramic: 47 pf +5%, 100 VDCW; temp coef
-1500 PPM.
c4 19A116114P2030 Ceramic: 9 pf +5%, 100 VDCW; temp coef -80 PPM.
c5 5495323P12 Ceramic: .001 pf +100% -20%, 75 VDCW.
cé 19A116114P4059 Ceramic: 68 pf +5%, 100 VDCW; temp coef
and =220 PPM.
c7
R INDUCTORS =~ =~ = = = = = = =
Ll 19B216950G1 Coil.
L2 19B216948Gl Coil.
-—_— - -- == TRANSISTORS = = = = = = =
QL 19A116159P1 Silicon, NPN.
and
Q2
----- ~ = = = = RESISTORS - - = = = = = = =
Rl 3R151P184J Composition: 0,18 megohm *5%, 1/8 w.
R2 3R151P302J Composition: 3000 ohms 5%, 1/8 w.
R3 3R151P822J Composition: 8200 ohms +5%, 1/8 w.
R4 3R151P204J Composition: 0.20 megohm +5%, 1/8 w.
RS 3R151P101J Composition: 100 ohms +5%, 1/8 w.
R6 3R151P562J Composition: 5600 ohms +5%, 1/8 w.
R7 3R151P103J Composition: 10,000 ohms 5%, 1/8 w.
A3 MULTIPLIER
19C311873G4
------- ~ = CAPACITORS = - = = = = = = =
c3 5495323P12 Ceramic: .001 uf +100% -20%, 75 VDCW.
Cl1 19A116114P2065 Ceramic: 100 pf +5%, 100 VDCW; temp coef
-80 PPM.
Cc12 19A116114P2050 Ceramic: 39 pf *5%, 100 VDCW; temp coef
-80 PPM.
------- DIODES AND RECTIFIERS - - - - - —
CR1 19A116081P1 Silicon.
---------- INDUCTORS - - - - -~ - - -
Ll 19B216296P1 Coil,
---------- RESISTORS - ~ - = = = = - =
R3 3R151P222J Composition: 2200 ohms *5%, 1/8 w.
e
RS 3R151P432J Composition: 4300 ohms +5%, 1/8 w.
--------- MISCELLANEQUS - - - - = - = -
19B200497P5 Tuning slug.
40

SYMBOL | GE PART NO. DESCRIPTION
a8 FILTER BOARD
19C320246G1
--------- CAPACITORS - - = = = = = - =
cl 19A116114P2041 Ceramic: 22 pf +5%, 100 VDCW; temp coef -80 PPM,
c2 19A116114P1 Ceramic: 1 pf *10%, 100 VDCW; temp coef O PPM.
---------- INDUCTORS - - = = = = = = =
L1 19B216296P1 Coil.
------ - = = MISCELLANEQUS - - ~ = = = = -
19B200497P5 Tuning slug.
A9 TANK BOARD
19C320245G1
--------- CAPACITORS ~ - - - - = - - -
Cl 19A116114P2045 Ceramic: 30 pf +5%, 100 VDCW; temp coef -80 PPM.
c2 19A116114P2033 Ceramic: 12 pf +5%, 100 VDCW; temp coef -80 PPM.
---------- INDUCTORS ~ - = = = = = = =
Ll 19A129340P1 Coil,
- — e, == === MISCELLANEQUS - = = = = = = =
19B200497P5 Tuning slug.
- = - - - - INDUCTORS - = = = = = = = =
Ll 19B216441Gl13 Helical resonator. (Part of Z1). Includes:
19C311727P1 Tuning slug.
L2 19B216441G14 Helical resonator. (Part of Z2). Includes:
19C311727P1 Tuning slug.
L3 19B216441G15 Helical resonator. (Part of Z3). Includes:
19C311727P1 Tuning slug.
------- HELICAL RESONATORS - - ~ - = -
zZ1 Consists of L1 and 19D413132P16 can.
z2 Consists of L2 and 19D413132P3 can.
23 Consists of L3 and 19D413132P17 can.
A303 19C304516G3 Crystal Filter.
A304 19C311879G3 1st IF Amplifier.
A305 19C304508G3 Crystal Filter.
A306 19C311879G4 2nd IF Amplifier.
A307 19C311876G2 Limiter.
A308 19C304504G3 Discriminator.
A309 19C311878G2 Audio Amplifier.
A310 19C311995G2 Audio Amplifier. (Includes Tone Filter).
A311 19C311877G2 PA.
A312 19C311880G2 Squelch.
A313 19C320061G1 Compensator.
———————— — OSCILLATORS - - - - - - - =
: When reordering, give GE Part Number
and specify exact frequency needed.
A314 4EG28A15 Oscillator Module. 138-155 MHz. Fx = Fo -~ 20
and 8
A315

SYMBOL | GE PART NO. DESCRIPTION
A318 4EG28A15 Oscillator Module. 138-155 MHz. Fx = Fo - 20
thru 8
A323
--------- CAPACITORS - = -~ = = = = = =
€301 5495323P12 Ceramic: ,001 pf +100% -20%, 75 VDCW.
C302 19A116178P7 Tantalum: 220 uf *20%, 6 VDCW.
C303 19A116089P1 Ceramic: 0.1 pf +20%, 50 VDCW, temp range
-55 to +85°C.
C304 5491674P28 Tantalum: 1.0 puf +20%, 25 VDCW; sim to
Sprague Type 162D,
C305 5491674P35 Tantalum: 22 pf *20%, 4 VDCW; sim to
Sprague Type 162D.
C306 5491674P27 Tantalum: .47 pf +£20%, 35 VDCW; sim to
Sprague Type 162D.
Cc307 5491674P31 Tantalum: .033 pf *20%, 35 VDCW; sim to
Sprague Type 162D.
C308 5491674P30 Tantalum: 39 uf *+20%, 10 VDCW; sim to
and Sprague Type 162D,
C309
c310 5495323P12 Ceramic: .00l uf +100% -20%, 75 VDCW.
thru
C314
——————— JACKS AND RECEPTACLES - -~ - - - -
J301 19A116122P1 Feed-thru: sim to Warren Co 1-B-2994-4.
and
J302
---------- PLUGS = = = = = = = = = =
P301 19A115834P4 Contact, electrical: sim to AMP 2-332070-9.
thru
P308
————— - = = = — RESISTORS -~ - = = = = = = -
R301 3R151P470J Composition: 47 ohms *5%, 1/8 w.
R302 3R151P201J Composition: 200 ohms *5%, 1/8 w.
R303 3R151P150J Composition: 15 ohms 5%, 1/8 w.
R304 3R151P470J Composition: 47 ohms 5%, 1/8 w,
and
R305
--------- MISCELLANEQUS - - = = = = = =
19A127110P1 Screw, phillips: No. 1-64 x 5/32. (Secures
A301),
NP258043 Nameplate., (FCC).
19C311491P3 Can, vertical. (Used with A309, A310, A312).
19B216316P1 Insulator. (Used with J301, J302).

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.




SCHEMATIC DIAGRAM

SYSTEM BOARD
—ATOS CHANNEL GUARD ENC/DEC R :
PARTS LIST SYMBOL GE PART NO. DESCRIPTION [ 1opai3s5262 PI J60I PLI9C3I17396 SEE APPLICABLE PRODUCTION CHANGE
L SHEETS IN INSTRUCTION BOOK SECTION
H34 (R |1 i - ® * OEALING WITH THIS UNIT, FOR DES -
LBI-4371 +.5VO l l CRIPTION OF GHANGES UNDER EACH
__________ PLUGS = = = = = = = = = — = + REVISION LETTER. ,
+ 7.5V cell €609
; HI4 Y |7 - ~ THIS ELEM DIAG APPLIES TO
CHANNEL GUARD ENCODER,/DECODER X KEYED (TX) O" 7 4 33UF
MODEL 4EK17A11 Pl 19A115834P4 Contact, electrical: sim to AMP 2-332070-9. —I-CSIZ MODEL NO REV LETTER
T4 l 4EKITAI
--------- TRANSISTORS = = = = - = = = =
T IOV s H3E W-R| 4 |
Q 19A129184P1 Silicon, NEN. KEYED (RX)O 4 < 1*ceos
Q2 19A129187P1 Silicon, PNP. ’ j[caem T 330F
SYMBOL GE PART NO. DESCRIPTION and ’ 52
R ON CG.  OFF GTONE 25 o |2 5 R e
---------- RESISTORS - - = = = - = = - 35 . Tceis +|ceod 15
CHANNEL GUARD 470 33 MEG IN ORDER TO RETAIN RATED EQUIPMENT
LR R1 3R151P473K Composition: 47,000 ohms +10%, 1/8 w. . T Tv FERFORNANTE. K EFLAGENENT 0F ANY
L} — R605 MA NLY WITH
19C317396G1 R2 3R151P104K Composition: 0.10 megohm *10%, 1/8 w. SIK v | iERCVCl;EPOZ:zT'I' erl\(‘)/llJ:é) TBHEE SPDEECIS|CATIONS
3 05 80 o8 03 100
3 R THAT PART.
__________ PLUGS = = = = = = = = = — - l::d 3R151P473K Composition: 47,000 ohms *10%, 1/8 w. AGO! 602 A602 Ceﬂj A603 | SHOWN ON THE PARTS LIST FOR THA
) E 7. H35 2 70
Pl 19B216958G1 Socket, crystal: 8 contacts. B4 W-R 5V o O kegn PR YR LIMITER F O 3~/ZI5UF SELECTIVE
R5 3R151P104K Composition: 0.10 megohm +10%, 1/8 w. FILTER 33UF s 8 o : o4 AMP T e
---------- SWITCHES - - = =~ =~ = = = = 60! SWITCH OTHERWISE SPEGIFIED AND RESSTOR
_________________ R70T-3 L6 | 5 2 3 6 VALUES IN LOWE
s2 19A127853G1 Toggle: SPDT; sim to Arrow-Hart and Hegeman TS-3. MISCELLANEOUS AUDIO IN O— 6 02 10 60 HH Q4 6? Q - Q Q K:looo&ﬂrcA'éngleENG-IOOOOOO?%-
5490135P3 Boot, moisture seal. (Used with S2). J32 He4 8L | 5 5 Rsoal i SGZOK' 3 3UF L l | (TDWMCROMGROF1ARADSW) W_MADSESS FOIJ.ONEMD
5.4v 100 _L cen_L*ceis *_ceo4 *l_ceos BY UF = MICROFARADS. INDUCTANCE VALUES
A6OL 18C317008G2 Input Filter. 19B216926P1 Decorative cap. (Used with S2). Ha4 0TS =St ~oaUr | v UNLESS FOLLOWED BY
19B216316P1 Insulator. (Used with J601). w-v) - UF c807 . MH= MLLIHENRYS OR H=HENRYS.
A602 19C317014G2 Limiter and Switch. 4035306P11 Insulator. (Used with Q1-Q3). TONE OUT - o | 5 8 gur 15K
NOTE: When reordering give GE Part Number and NEG. & 3
specify exact frequency needed. — ==
A603 19D413245G3 Selective Amplifier., 71.9-203.5 Hz freq range. — e e e e e e
P60I /
__________________ SLEEVE WITH D S —
CAPACITORS 19A116112P2 =N:
c601 5491674P36 Tantalum: 3,3 pf +20%, 10 VDCW; sim to —_— — E
thru Sprague Type 162D, ’ TONE CONTROL S =Ssun-
603 31 ¢ M CRI 19B219507G| I = IR %R CBR % R %R C7R
c604 5491674P28 Tantalum: 1,0 pf +20%, 25 VDCW; sim to &l :?0 w2 CR2 * R vy v v|y
Sprague Type 162D,
’ rr>—— — — 11— |
C605 5491674P35 Tantalum: 22 pf +20%, 4 VDCW; sim to J24 H3 CR3
Sprague Type 162D, F3 —>>——] __BR__ |___
R4
C606 5491674P36 Tantalum: 3.3 puf £20%, 10 VDCW; sim to J25 SFT28-GA H4 c
Sprague Type 1620. e RS a (198219807, Rev. 0)
[ s .
c607 19A116207P3 Ceramic: 0.1 pf +20%, 25 VDCW, temp range -55 E _";;6 _ | sFT28-w 2> (198219490, Sh. 1, Rev. 1)
to 85°C; sim to Aerovox ELA752C104K. s CR6 (19B219490, Sh. 2, Rev. 1)
3, W- H6
c608 5491674P36 Tantalum: 3.3 pf +20%, 10 VDCW; sim to F6 —>— —| SET28-W-BK|
and Sprague Type 162D, J28 HT7 CR7 LEAD IDENTIFICATION
c609 F7 5> SFT28-W-0 5 > p FOR QI-Q3
Cc611 19A116192P2 Ceramic: 470 pf +20%, 50 VDCW; sim to Erie J29 FLAT B
thru 8111-050-W5R , F8 >—
c614 I L £ c
BL
c615 5491674P36 Tantalum: 3.3 pf +20%, 10 VDCW; sim to L E C
Sprague Type 162D, 0 B OR
IN-LINE TRIANGULAR
_______ DIODES AND RECTIFIERS — — — — — — R VIEW FROM LEAD END
Smegk | Resursasesl Stiicon. NOTE: LEAD ARRANGEMENT, AND NOT
(190416547, Rev. 1) CASE SHAPE, IS DETERMINING
_______ JACKS AND RECEPTACLES - = - = - = FACTOR FOR LEAD IDENTIFICATION.
J601 19A116122P1 Terminal, feed-thru: sim to Warren Co 1-B-
2994-4,
----------- PG = o 5 8 & 5 i m COMPONENT SIDE OUTLINE DIAGRAM SOLDER SIDE
P601 19A115834P4 Contact, electrical: sim to Amp 2-332070-9. / 5 . \
‘ ) 94— RUNS ON SOLDER SIDE
---------- RESISTORS = = = = = = = = )
@) RUNS ON BOTH SIDES
R601 3R152P622J Composition: 6200 ohms +5%, 1/2 w. 3
R602 3R152P155K Composition: 1.5 megohm +10%, 1/4 w. RUNS ON COMPONENT SIDE
R603 3R152P152J Composition: 1500 ohms +5%, 1/4 w.
R604 3R152P101K Composition: 100 ohms +10%, 1/4 w.
R605 3R152P513J Composition: 51,000 ohms +5%, 1/4 w.
TONE CONTROL BOARD
19B219507G1
-------- bioms > sacririzas - - - - - SCHEMATIC & OUTLINE DIAGRAM
CR1 5494922P1 Silicon; sim to Hughes 1N456.
thru
. CHANNEL GUARD ENCODER/DECODER
E MODEL 4EK17A1ll
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LBI-4388 PARTS LIST

LBI-4248

SYSTEM BOARD

CHANNEL GUARD ENCODER

MODEL 4EH21A10 1 TONE
A701 (|QD4|3552G|) SCHEMATIC DIAGRAM MOIEL 4EH21A11 2 TONE
ALL RESISTORS ARE 1/4 WATT UNLESS
A703 13D41555562) B N oot SotiweS o
D413522G — VALUES IN OHMS UNLESS FOL \
- CHAN GO. ENCODER EAI000 OHVS OB MEG = 1,000,000 DHIS SYMBOL | GE PART NO DESCRIPTION
PL_ |Je0l I9C317559GI-2 CAPACITOR VALUES IN_ PICOFARADS (EQUAL '
BAT CH34 R / i TO MICROMICROFARADS) UNLESS 'FOLLOWED
" x ST X ceos ceo7 BY UF= MICROFARADS. INDUCTANCE VALUES a1 | iscsirossez | iamster.
g ™4 33UF T IN MICROHENRYS UNLESS FOLLOWED BY i en reorderin ve er an
/— 2 SCTONE A GA 2< < 2 7OT MH= MLL'HENRYS OR H, HENRY %gg;fy':xm:: grgq::ngys:eedg.m‘: — 8
54V CONT ﬂLO—’OFF 4602 19D413245G3 Selective Amplifier. 71.9-203.5 Hz freq range.
BL | o ) W-GA < - 2603
s2p TONE'B 4 4 C467%5J— /19?,%4
--------- CAPACITORS - = = = = = = = -
| 2 SEE APPLICABLE PRODUCTION CHANGE c601 54916 74P36 Tantalum: 3.3 pf +20%, 10 VDCW; sim to
SHEETS IN INSTRUCTION BOOK SECTION and Sprague Type 162D,
DEALING WITH THIS UNIT, FOR DES - €602
CRIPTION OF CHANGES UNDER EACH C603 19A116207P3 Eer;:ig (1) 1t..fA+zo$ zgu vglg;c 3::]) range -55
REVISION LETTER. o sim to Aerovox
03 O]O G 06 07 |C . _03 IOO TH|S ELEM D|AG APPL|ES TO (t::;'u“ 19A116192P2 gﬁ;:ci);o-w;zo pf +20%, 50 VDCW; sim to Erie
b AGO3 4 ’gés%ar AGOI ce0l AGO2 MODEL NO REV LETTER 606
08 + { Lo 10 04___ )|+ = Lo 8 c607 5491674P36 g;::;‘l;:nwpz :116;; £20%, 10 VDCW; sim to
SELECTIVE 5 Hl ol LIMITER 33UF SELECTIVE 1 SACKS AND RECEPTACLES - - - - - -
AMP 051 O3 04  amp
2 J601 19A116122P1 Terminal, feed-thru: sim to Warren Co 1-B-
60 29944,
HIS O6 O 2
___________ PINGS = = = .= =) = = & o o
W-VIH‘M W-V |6 [3) C§|O3 l P601 19A115834P4 Contact, electrical: sim to Amp 2-332070-9.
TONE OUT ' < \L Al RESISTORS
GND CHSO BK 3< <3 r O'UF IN ORDER TO RETAIN RATED EQUIPMENT R601 3R152P333J Composition: 33,000 ohms +5%, 1/4 w.
= P60l PERFORMANCE, REPLACEMENT OF ANY ’
SLEEVE — —_— —_—— — SERVICE PART SHOULD BE MADE ONLY WITH R602 3R152P133J Composition: 13,000 ohms +5%, 1/4 w.
WITH I9AlI6II12PI A COMPONENT HAVING THE SPECIFICATIONS R603 3R152P622J Composition: 6200 ohms +5%, 1/4 w.
SHOWN ON THE PARTS LIST FOR THAT PART.| | PGS = = 5 v s o w 5
% 19C317559G| ONLY (| TONE) ' -
(19C317558, Rev. 2) » 19C317559G2 ONLY (2 TONE) P1 19B219050GL Socket, crystal: 8 contacts.
® (406-470 MHZ) SWITCHES - - - = = = = = =
O] ( 132 - 174 MHZ) s2 19B219053G1 ¥gggle SPDT; sim to Arrow-Hart and Hegeman
OUTLINE DIAGRAM e WISCELLANEQUS = = = = = = = =
19B216926P2 Decorative cap. (Used with S2).
9B216316P1 Insulator. (Used with J601).
COMPONENT  SIDE SOLDER _SIDE roe =ligson, T
X _ :W :
~ @——— RUNS ON SOLDER SIDE ' o '
RUNS ON BOTH SIDES
4——— RUNS ON COMPONENT SIDE
CHANNEL GUARD ENCODER
MODELS 4EH21A10, 11 (oosiren, gev. o (B, B O
(198219044, Sh. 2, Rev. 0)
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PARTS LIST

LBI-4372

TYPE 90 ENCODER/DECODER

MODEL 4EK18Al11l

SYMBOL GE PART NO. DESCRIPTION
TYPE 90 ENCODER/DECODER BOARD
19C317553G1
---------- PLUGS = = = = = = = = = = =
Pl 19B219052G1 Socket, crystal: 8 contacts.
—————————— SWITCHES - = = = = — = = =
S2 19B219053G3 Toggle: SPDT; sim to Arrow-Hart and Hegeman TE-3.
A601 19C317061G2 Input Amplifier,
A602 19C317014G2 Limiter and Switch,
NOTE: When reordering give GE Part Number and
specify exact frequency needed.
A603 19D413245G4 Selective Amplifier. 1050-3000 Hz.
————————— CAPACITORS - - = =~ = = = - =
C601 5491674P36 Tantalum: 3,3 pf +20%, 10 VDCW; sim to
Sprague Type 162D,
c602 19C307102P15 Tantalum: 22 pf *20%, 6 VDCW; sim to Component
Inc G226R.
C603 19C307102P4 Tantalum: 33 pf #20%, 10 VDCW; sim to Component
Inc S336R.
C604 5491674P36 Tantalum: 3.3 pf +20%, 10 VDCW; sim to
and Sprague Type 162D,
C605
C606 19C307102P15 Tantalum: 22 pf +20%, 6 VDCW; sim to Component
Inc G226R,
C607 19C307102P14 Tantalum: 15 pf +*20%, 10 VDCW; sim to Component
Inc Gl56R.
C608 19A116192P1 Ceramic: 0.01 pf *20%, 50 VDCW; sim to Erie
8121-050-W5R,
C609 19A116192P2 Ceramic: 470 pf *+20%, 50 VDCW; sim to Erie
8111-050-W5R,
C610 5491674P36 Tantalum: 3.3 pf +20%, 10 VDCW; sim to
Sprague Type 162D,
C611 19A116192P2 Ceramic: 470 pf *+20%, 50 VDCW; sim to Erie
8111-050-W5R .,
C612 19A116192P1 Ceramic: 0.01 pf +20%, 50 VDCW; sim to Erie
8121-050-W5R .
C613 19A116192P2 Ceramic: 470 pf £20%, 50 VDCW; sim to Erie
8111-050~W5R,
——————— JACKS AND RECEPTACLES - - - - - -
J601 19A116122P1 Terminal, feed-thru: sim to Warren Co 1-B-
2994-4,
----------- PLUGS = = = = = = = = = =
P601 19A115834P4 Contact, electrical: sim to Amp 2-332070-9.
---------- RESISTORS = = = — — — — - —
R601 3R152P153K Composition: 15,000 ohms *+10%, 1/4 w.
R602 3R152P271K Composition: 270 ohms 110%, 1/4 w.
and
R603
R604 3R152P513J Composition: 51,000 ohms +5%, 1/4 w.
R605 19A116093P1 Variable, carbon film: 7500 ohms *20%,

0.20 w; sim to Centralab Series 3 Type
620-1,

SYMBOL GE PART NO. DESCRIPTION
R606 3R152P623J Composition: 62,000 ohms *5%, 1/4 w.
R607 3R152P104K Composition: 0,10 megohm *10%, 1/4 w.
R608 3R152P201J Composition: 200 ohms 5%, 1/4 w.
TONE CONTROL BOARD
19B219507G1
________ DIODES AND RECTIFIERS - - - - -
CR1 5494922P1 Silicon; sim to Hughes 1N456,
thru
CR7
—————————— PLUGS = = = = = = = = = = =
Pl 19A115834P4 Contact, electrical: sim to AMP 2-332070-9.
————————— TRANSISTORS = = = = = = = — ~
Q1 19A129184P1 Silicon, NPN.
Q2 19<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>