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EQUIPMENT INDEX

LBI-4345B

EQUIPMENT MODEL OR TYPE NUMBER
FM TRANSMITTER KT-14-A
FM RECEIVER 450~-470 MHz ER-50-A
CONTROL UNITS

Trunk~Mount EC-67-A

Front-Mount EC-68-B
POWER REGULATOR 4EP76A10
4-FREQ, OSCILLATOR BOARD 4EG22H10
CHANNEL GUARD BOARD 4EK14B10
FIVE-WATT SPEAKER 4EZ16A18
TRUNK-MOUNT POWER/CONTROL CABLE

1- or 2-Frequency 19C303910G2

3- or 4-Frequency 19C303910G4
FRONT-MOUNT POWER CABLE 19C303982G2
MOUNTING HARDWARE

Trunk-Mount 19A122244G2

Front-Mount 19A122244G1
CONTROLLED RELUCTANCE MICROPHONE 19B209102P2

Microphone Bracket 7141414G2
LOCK ASSEMBLY

Key 5491682P8

Lock (with key) 5491682P14
ALIGNMENT TOQOLS

Hex Slug Type 4038831P3

Slotted Screw Type 4033530G2
450-470 MHz ANTENNA 4EY12A13
FUSE ASSEMBLY 19B216021G1

OPTIONAL EQUIPMENT

CARRIER CONTROL TIMER KIT (Option 8307) 19A127875G4
SPEAKER WINDOW MOUNTING KIT (Option 8009) 19A121879G4
WEATHERPROOF BOX (Option 8013)

Box 19D402674G1

Cable Entry Kit 19A122244G4

Hardware 19A122244G3
HANDSET (Option 8093) 4EM26C10

Hookswitch 19B204867G4

iii
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1.BI-4345

FREQUENCY RANGE

DIMENSIONS (Hx W x D)
Trunk-Mount
Front-Mount

WEIGHT (less accessories)

BATTERY DRAIN

Receiver (at 13.8 VDC)
Standby (squelched)

SPECIFICATIONS *

GENERAL

450-470 MHz

3-7/8" x 13-1/2"
3-7/8" x 13-3/4"

25 pounds

120 milliam

Standby (unsquelched)

Transmitter

Transmit (at 13.6 VDC)

OPERABLE TEMPERATURE RANGE

DUTY CAPABILITY

MAXIMUM FREQUENCY SPACING

1.25 amps

8.0 amps

Ps

x 12-1/2"
x 12-3/4"

-30°C to +60°C (-22°F to 140°F)

Transmit:
Receive: 1

0.4%

20%
00%

POWER OUTPUT

FREQUENCY STABILITY

SPURIOUS AND HARMONIC
RADIATION

MODULATION

AUDIO FREQUENCY

DISTORTION

DEVIATION SYMMETRY

CRYSTAL MULTIPLICATION
FACTOR

* These specifications are intended primarily for the use of the serviceman,
the appropriate Specification Sheet for the complete specifications,

iv

TRANSMITTER

6-18 Watts Adjustable

+.0005% (-30°C to +60°C,
25°C reference)

At least 56 dB below power
output

Adjustable from 0 to %5
kHz swing with instan-
taneous modulation limit-
ing.

Within +1 and -3 dB of a
6 dB/octave pre-emphasis
from 300 to 3000 Hz per
EIA standards.

Less than 5% @ 1 kHz

0.6 kHz maximum (narrow
band)

72

RECEIVER

AUDIO OUTPUT

SENSITIVITY

12-dB SINAD (EIA Method)
20-dB Quieting Method

SELECTIVITY
EIA Two-Signal Method
20-dB Quieting Method
SPURIQUS RESPONSE

FIRST OSCILLATOR STABILITY

MODULATION ACCEPTANCE
INTERMODULATION

FREQUENCY RESPONSE

SQUELCH SENSITIVITY
Critical Squelch

Maximum Squelch

5 Watts at less than 5%
distortion

~75 dB (adjacent chan-
nel, 25 kHz channels)

-120 dB at #25 kHz
-85 dB

+.0005% (-30°C to +60°C,
25°C reference)

+8 kHz
-60 dB

+1 and -8 dB of a stand-
ard 6~dB per octave de-
emphasis curve from 300
to 3000 Hz

4 dB SINAD (0.25 uv
typical)

Greater than 20 dB
quieting

Refer to
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DESCRIPTION

MASTR Progress Line Royal Executive
mobile radio combinations are highly reli-
able, ruggedly constructed units that are
designed to meet the most stringent require-
ments in the field of two-way radio. The
radios are fully transistorized - using
silicon transistors for added reliability.
Since no tubes are used, the Royal Executive
is ready to transmit at full power the in-
stant the radio is turned on.

No high-voltage power supply is re-
quired as the highest voltage in the radio
is supplied by the vehicle battery. A power
regulator assembly provides regulated volt-
ages for the transmitter exciter and re-
ceiver, and contains control circuitry for
protection of the transmitter output trans-
istors.

All major modules and tuning adjust-
ments are easily accessible.(see Figure 1),
Centralized metering jacks in the trans-
mitter and receiver permit simplified align-
ment and troubleshooting.

TRANSMITTER

The transmitter assembly consists of a
transistorized exciter, power amplifier and
multiplier-filter assembly. The standard
transmitter may be equipped with:

® One through four frequencies
° Channel Guard (tone squelch)
) Carrier Control Timer Option

TRANSMITTER
PA X

TRANSMITTER
METERING
JACK

RECEIVER

LBI~-4345

RECEIVER

The fully transistorized receiver is
mounted on a single printed wiring board
for increased reliability. A copper-
plated housing and metal cover that com-
pletely encloses the receiver provides
excellent shielding. The standard receiver
may be equipped with:

) One through four frequencies

° Channel Guard (tone squelch)

POWER REGULATOR

The transistorized mobile power regu-
lator was designed for operation in a 12-
Volt, negative-ground vehicle system only,
and provides regulated supply voltages for
the transmitter exciter and receiver., The
power regulator also contains control cir-
cuitry to protect the transmitter PA stages
against sudden increases in battery volt-
age, high collector current resulting from
transmitter detuning, or an open or shorted
antenna.

CONTROL UNITS

Two different control units are
available for use with the radio. 1In
front-mount applications, the control unit
is attached to the front panel of the two-
way radio. In trunk-mount applications,
the
the
the

control unit is normally mounted on
underside of the instrument panel near
operator.

MULTIPLIER
FILTER
ASSEMBLY

CHANNEL
GUARD

AREA

Figure 1 - Royal Executive Module Layout
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LBI-4345

INITIAL ADJUSTMENT

After the two-way radio has been in-
stalled (as described in the INSTALLATION
MANUAL), the following adjustments should
be made by an electronics technician who
holds a 1lst or 2nd Class FCC Radiotelephone
license. Alignment tools are provided with
the radio.

Make sure that a RADIO TRANSMITTER
IDENTIFICATION form (FCC Form 452-C or
General Electric Form NP270303) has been
filled out and attached to the transmitter.

TRANSMITTER ADJUSTMENT

The initial adjustment for the trans-
mitter includes loading the power amplifier
into the antenna, and checking the fre-
quency and modulation. For the Initial
Adjustment procedure, refer to the trans-
mitter ALIGNMENT PROCEDURE (See Table of
Contents).

RECEIVER ADJUSTMENT

The initial adjustment for the re-
ceiver includes zeroing the receiver to the
system operating frequency, and matching
the antenna transformer to the antenna.

For the initial adjustment procedure, refer
to the FRONT END ALIGNMENT PROCEDURE (See
Table of Contents).

OPERATION

Complete operating instructions for
the Two-Way Radio are provided in the
separate OPERATOR'S MANUAL. The basic
procedures for receiving and transmitting
messages follows:

TO RECEIVE A MESSAGE

1. Turn the radio on by turning the OFF-
VOLUME control halfway to the right.

2. Press in the MONITOR button and adjust
the VOLUME control for a comfortable
listening level.

The radio is now ready to receive
messages from other radios in the system.

TO TRANSMIT A MESSAGE

1. Apply power to the transmitter by
turning the OFF-VOLUME control to
the ON position,

2, Press the push-to-talk button on the
microphone and speak across the face
of the microphone in a normal (or
softer) voice. Release the button

DESCRIPTION

as soon as the message has been given.
The red GE signal light on the control
panel will glow each time the micro-
phone button is pressed, indicating
that the transmitter is on the air.
The receiver is muted whenever the
transmitter is keyed.

MAINTENANCE

PREVENTIVE MAINTENANCE

To insure high operating efficiency
and to prevent mechanical and electrical
failures from interrupting system opera-
tions, routine checks should be made of all
mechanical and electrical parts at regular
intervals. This preventive maintenance
should include the maintenance checks listed
in the table at the top of page 3.

TEST AND TROUBLESHOOTING PROCEDURES

Whenever difficult servicing problems
occur, the test procedure for transmitter
and receiver can be used by the serviceman
to compare the actual performance of the
unit against the specifications met by the
unit when shipped from the factory. The
test procedures are located on the back of
the applicable alignment procedure.

In addition, specific troubleshooting
procedures are available for the trans-
mitter, receiver, power regulator, and noise
blanker (refer to the Table of Contents).
For best results, the test procedures
should be used in conjunction with the
troubleshooting procedures.

DISASSEMBLY
To gain access to the unit for servic-
ing:
1. Unlock the radio (see Figure 2).
2. Loosen the two captive screws shown
in Figure 2,
MOUNTING
FRAME TOP COVER
DRESS PLATE
CAPTIVE SCREWS
_ = )
/ cevegac@ruseray [ FRONT
- " CASTING
(]
f . X A
CAPTIVE REMOVE SCREW LOCK DRESS CAPTIVE
SCREW  TO SERVICE PLATE  SCREW

POWER REG.

Figure 2 - Disassembly


Eric
Rectangle

Eric
Rectangle


MAINTENANCE

LBI-4345

MAINTENANCE
CHECKS

INTERVAL

6
Months

As
Required

CONNECTIONS - Check power and ground connections periodically for
tightness. Loose or poor connections to the power source will
cause excessive voltage drops and faulty operation,

X

ELECTRICAL SYSTEM - Check the voltage regulator and alternator or
generator periodically to keep the electrical system within safe
and economical operating limits. If the alternator or generator
voltage is excessive, indicator lights, etc.,, may burn out period-
ically. This condition is indicated when the battery looses water
rapidly. Usage of 1 or 2 ounces of water per cell per week is
acceptable for batteries in continuous operation.

MECHANICAL INSPECTION -~ Since mobile units are subject to constant
shock and vibration, check for loose plugs, nuts, screws, and
parts to make sure that nothing is working loose.

ANTENNA - Keep the antenna, antenna base and all contacts clean

and free from dirt or corrosion. If the antenna or its base should
become coated or poorly grounded, loss of radiation and a weak sig-
nal will result.

ALIGNMENT - Check the transmitter and receiver meter readings peri-
Refer to

typical voltage readings.

odically and "touch-up" the alignment when necessary.
the applicable ALIGNMENT PROCEDURE and Troubleshooting Sheet for

quired by FCC,

year thereafter,

FREQUENCY CHECK - Check transmitter frequency and deviation as re-
Normally, these checks are made when the unit is
first put into operation, after the first six months, and once a

3. Pull the radio forward about two inches
out of mounting frame, and 1lift off
top cover.

4. To gain access to the bottom side,
pull the radio all the way out of
mounting frame,

5. To gain access to the Power Regulator,
remove the two dress plate captive
screws, remove the screw above the
lock, and tilt the front casing down.

INTERMODULATION IMPROVEMENT KiT OPTION 8302

CIRCUIT ANALYSIS

TRANSMITTER

Transmitter Type KT-14-A is crystal
controlled, frequency modulated trans-
mitter designed for one-, two-, or four-
frequency operation in the 450-470 mega-~

hertz band.

the following assemblies:

The transmitter consists of

° Transistorized Exciter Board -Audio,
This modification kit is used to im~ oscillator, modulator and multiplier
prove the intermodulation performance of stages.

the receiver with some loss of receiver sen-
sitivity. The installation of this kit
consists of changing R301 from a 10K~ohm
resistor to a 1500-ohm resistor. R301 is
located in the base circuit of Q301. Then
tune L302 for the best quieting sensitivity.
The 12-dB SINAD sensitivity is changed from
0.4 microvolt to 0.8 microvolt, and the
Intermodulation spurious response is changed

from -60 dB to -65 dB. FREQ. PA ASSEMBLY| EXCITER | NO. OF
RANGE BOARD | FREQS.
450 - 4EF44A11 |4EG21F10 | 1-Freq.
470 MHz 4EG21F11 | 2-Freq.

° Transistorized PA Assembly - Multi-
pliers, amplifier, power amplifier,
multiplier-filter, antenna relay,
and low-pass filter,

The model number and application of
each assembly is shown in the chart below.



Eric
Rectangle

Eric
Rectangle


LBI-4345

The transmitter uses 12 transistors
to provide adjustable RF power output of 6-
18 Watts from 450-470 MHz. The crystals
used range from 5,64-6.52 megahertz, and
the crystal frequency is multiplied 72
times.

A centralized metering jack (J202) is
provided for use with GE Test Set Models
4EX3A10 (REV. A or later) or 4EX8K1ll. The
test set meters the phase modulator, mul-
tiplier, PA amplifiers, varactor tripler,
and PA supply voltages. The metering jack
also provides access to receiver audio,
microphone and push-to-talk leads.

All input leads to the transmitter
are individually filtered by the 20-pin
feed-through by-pass connector J201, Sup-
ply voltage, metering and control functions
for the exciter board are connected from
the PA assembly through a 9-pin miniature
connector (P105). Supply voltages for the
transmitter are shown in the following
chart,

Connection Voltage Use
J201-8 and +12.5 VDC Amplifiers and
J201-15 PA supply (Vecce)
J201-3 +12.5 V Relay
(Battery)
J201-11 Keyed +9.5 |Exciter board
vDC & 2nd doubler
J201~4 Keyed +12 .5V |Pre Driver
adjustable (Amp 1) Vcc

-Cl101.

CIRCUIT ANALYSIS

EXCITER BOARD

OSCILLATOR

A transistorized Colpitts oscillator
(Ql04) is used in the transmitter, The
oscillator crystal is thermistor-compensated
at both ends of the temperature range to
provide instant frequency compensation
with a frequency stability of +.0005% with-
out crystal ovens or warmers. Feedback for
the oscillator is developed across C113.

In single-frequency transmitters, a
jumper connects the Fl1 crystal keying lead
to ground and the crystal frequency is ap-
plied to the base of oscillator A104. The
oscillator frequency is adjusted by trimmer
The oscillator output is applied to
the anode of phase modulator CV101l,

In two-frequency transmitters, the
single oscillator transistor is used, and
an additional crystal circuit and two
switching diodes (CR101 and CR102) are added.
The keying jumper is removed, and the proper
crystal frequency is selected by switching
the crystal keying lead to ground by means
of a frequency selector switch on the control
unit. This forward biases the diode in the
crystal circuit, reducing its impedance, so
that the selected crystal frequency is ap-
plied to the base of oscillator Q104.

For four-frequency transmitters, oscil-
lator board Model 4EG22F10 or 11 is added.
The oscillator board contains two crystal
circuits (F3 and F4) identical to the F1l
and F2 circuits. In four-frequency trans-
mitters, F3 and F4 crystals are also switch-

1 i

I | | | | . |
I-—ﬁezﬁ-s.sz MHZ ———-{ﬂs.rls,saunz-l-su-m.nunz—-l-u-m,ssuuz—’l'———mo-lss.v O ——
| |

! |
I |
| |
| ! |

[

|

F

! I:’ os¢ PHASE BUFFER TRFLER DOUBLER
aioa Moo F7 Q05 muT (MULT 2}

A20) 2202
DOUBLER DOUBLER AMP | DRIVER PA
LT 3) (LT Q2 @3 Q4

| |
|
k2|
Ii--1
L
|
7 7 777 xma Freq: SPERFREQ
[ I
rsy
[
u |
| |
e b
| AUDIO AUDIO
mn
[N ‘ 1 ampL AMP LIMITER
Pt aiol w02 - 2103
| 4-FreQ osc |
Laﬂ;zzmo_}

k—— 450-470 MHZ —‘1
| I

|
| |
|
I

e IR
CVLF FILTER FILATSESR

RC-2263

Figure 3 - Transmitter Block Diagram



Eric
Rectangle

Eric
Rectangle


CIRCUIT ANALYSIS

ed by means of diode biasing. The output
of the oscillator board is connected through
J2603 to the base of Q104.

AUDIO AMPLIFIERS AND LIMITER

The audio section of the transmitter
consists of direct-coupled feedback ampli-
fiers Q101, Q102 and Q103. Q103 also acts
as a limiter at high audio input levels.
Audio from the microphone is coupled through
an input network (C132 and R164) to the
audio stages. The input network, in con-
junction with the feedback circuit, provides
the audio gain and a 6-dB/octave pre-empha-
sis.

The output of limiter Ql03 is connect=-
ed through modulation adjust potentiometer
R110 to a de-emphasis network for 6-dB/
octave de-emphasis and post limiter roll-
off. The network consists of C136, C137,
C138, R165 and R166., Modulation adjust
R110 determines the maximum signal level
applied to the modulator circuit and is nor-
mally set for *4.5 kHz (narrow band).

PHASE MODULATOR

The phase modulator uses varactor
CV101l (a voltage-variable capacitor) in an
R-L-C network that includes R126 and R113.
An audio signal applied to the modulator
through L113 varies the capacitance of CV10l
resulting in a phase modulated output.
The modulator output is fed to the base
of buffer Q105.

In Channel Guard applications, tone
from Channel Guard board Model 4EK14B10
is fed to the modulator circuit through
J103 (tone high) and J104 (ground).

BUFFERS AND MULTIPLIERS

Buffer stage Q105 isolates the modula-
tor from the loading effects of the trip-
ler stage, and provides some amplification.
The output is direct-coupled to the tripler.

Following Q105 are two L-C coupled
Class C multiplier stages (Ql06 and Q107),
Ql06 is a tripler stage (MULT-1) with the
collector tank tuned to six times the crys-
tal frequency. Resistors R134 and R135 are
for metering the doubler stage at central-
ized metering jack J202.

PA ASSEMBLY

MULTIPLIERS

The exciter output is link~-coupled
through A201-L5 to the base of 2nd doubler
A201-Q1. This stage operates as a common
emitter doubler (MULT-3), and is metered
at J202 across A201-R2. The 2nd doubler
output is coupled through series-tuned

LBI-4345

gircuit L4 (tuned to 12 times the crystal
frequency) to the base of 3rd doubler
A202-Q1 (MULT-3 OUTPUT). This stage is
metered at J202 across A202-R4. The 3rd
doubler output is coupled through a series-
tuned circuit (tuned 24 times the crystal
frequency) to the base of 1lst amplifier Q2.

AMPLIFIERS, DRIVER AND PA

WARNING

The stud mounted RF Power Transistors
used in the transmitter contain Beryl-
lium Oxide, a TOXIC substance, If the
ceramic or other encapsulation is o-
pened, crushed, broken or abraded, the
. dust may be hazardous if inhaled. Use
care in replacing transistors of this

type.

Following the doubler is a common-
emitter, series-tuned RF amplifier stage,
Q2. Q2 base voltage is metered at J202
through metering network CR1, R3 and R4.

Driver Q3 follows the amplifier stage,
Collector current for Q3 is metered across
metering resistor R201 at J202-14 (Driver
Ic). The reading is taken on the 1-Volt
scale (the actual current reading is 10
amperes full scale) with the GE Test Set
in Position F. The Driver output is coup-
led through a series-tuned circuit to base
of the power amplifier Q4.

Q4 operates as a common-emitter power
amplifier to provide variable RF power out-
put of 10-35 Watts, Collector current for
the PA transistor is metered across meter-
ing resistor R202 at J202-1 (PA Ic). The
reading is taken on the 1-Volt scale (the
actual current reading is 10 amperes full
scale) with the GE Test Set in Position G,
and with the HIGH SENSITIVITY button pressed.

Meter shunt R202 also serves a a volt-
age and current sensing element in conjunc-
tion with the Power Regulator to provide
protection for the PA tramnsistors by re-
ducing the supply voltage of the pre-
driver amplifier Q2 when the collector
current or the supply voltage of the PA
amplifier Q4 rises. Reducing the supply
voltage of Ql causes the RF drive to the PA
transistor Q4 to be reduced thus limiting
the DC input power and holding the RF out-
put power approximately constant,

The adjustable RF power output feature
is accomplished by controlling the supply
voltage of the pre-driver amplifier Q2.
Potentiometer R13 on the Power Regulator
board controls the RF power output by
varying the supply voltage to the pre-
driver amplifier Q2.

CAUTION

Supply Voltage for the 3rd doubler
Ql, driver Q3 and the PA stage Q4
is on continuously.
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LBI-4345

The output of the PA is coupled through

a series-tuned circuit to the multiplier-
filter assembly.

MULTIPLIER-FILTER ASSEMBLY

Multiplier~Filter assembly A203 con-
sists of a varactor tripler, bandpass
filter, low-pass filter and antenna switch-
ing relay.

RF signals from the PA are applied to
a passive tripler circuit. The tripler
consists of three tuned stages (Cl1-L1-C2,
C3-L3, and C4-L4) which are coupled to-
gether through the common impedance of
varactor CVl., The first tuned circuit is
tuned to the fundamental frequency. The
second tuned circuit is tuned to twice
the input signal, and provides a harmonic
which mixes with the input signal to pro-
duce the desired output (or operating
frequency). The third tuned circuit is
tuned to the operating frequency. Meter-
ing for the tripler is across metering
network Rl and R2 at metering jack J202.

Following the tripler is a bandpass
filter consisting of two inductively
coupled helical resonators (C7-L5 and C8-
L6)., The filter is tuned to select only
the third harmonic, and removes any even

- 450-470 MHZ

CIRCUIT ANALYSIS

harmonics in the tripler output.

The filter output is coupled through
a short length of RF cable to the low-
pass filter which further attenuates any
harmonics in the transmitter output. The
RF output of the transmitter is then con-
nected through the antenna switching relay
K1 to the antenna.

RECEIVER

Receiver Type ER-50-A (450-470 MHz)
is a double conversion, superheterodyne FM
receiver designed for one-, two-, or four-
frequency operation. The receiver is of
single-unit construction and is housed in
a copper-plated casting for maximum shield-
ing and rigidity. The unit is completely
transistorized, using silicon transistors
for added reliability.

A regulated +10 Volts is used for all
receiver stages except the audio drivers
and audio PA stages, which operate from the
12-Volt system supply. Centralized meter-
ing jack J304 is provided for use with GE
Test Set Models 4EX3A10 or 4EX8K1ll. The
test set meters the oscillator, 1lst and 2nd
limiters, discriminator and audio driver
bias as well as the voice coil, regulated
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Figure 4 - Receiver Block Diagram



Eric
Rectangle

Eric
Rectangle


CIRCUIT ANALYSIS

+10 Volts and the 12-Volt supply.

RF AMPLIFIERS

RF signals from the antenna are link-
coupled through helical resonators L301 and
L1302 to the base of 1lst RF amplifier Q301.
The output of Q301 is link-coupled through
helical resonators L303 and L304 to the
base of the 2nd RF amplifier Q302. The
output of Q302 is link-coupled through

L305 and 1306 to the base of 1lst mixer Q303.

STANDARD OSCILLATOR

The Fl1 oscillator is a third mode
oscillator operating in the 48 to 50 mega-
hertz region. The crystal is connected in
the oscillator feedback path to permit
oscillation only at the crystal frequency.
L451, C451 and C452 make up the mode selec-
tive circuit. L1451 is adjustable to permit
the oscillator frequency to be shifted
slightly for setting the receiver on the
system operating frequency.

The oscillator is frequency compen-
sated over the temperature range by ther-
mistor network RT451, RT452, and varactor
CvV401., The network provides instant fre-
quency compensation without crystal ovens
or heaters.

For two-frequency operation, an F2
oscillator stage (similar to the F1l oscil-
lator stage) is added. The proper channel
is selected by grounding the emitter of
the desired oscillator through a two-
frequency switch on the Control Unit,.

ICOM OSCILLATOR

For four-~frequency operation, os-
cillator board Model 4EG22H10 is added.
The oscillator board is designed for use
with the GE Integrated Circuit Oscillator
Module (ICOM) Model 4EG26A13., The ICOM
module consists of a crystal-controlled
Colpitts oscillator, a voltage regulator,
and a buffer output stage.

The entire module (including crystal)
is enclosed in a dust-proof aluminum can,
with the ICOM frequency and the receiver
operating frequency printed on the top.
Access to the oscillator trimmer is ob-
tained by prying off the plastic GE decal
on the top of the can. The oscillator
frequency is temperature-~compensated at
both ends of the temperature range to
provide instant frequency compensation
without crystal ovens or warmers,

The ICOM output is applied to the base
of tripler Q2601 on oscillator board Model
4EG22H10. The tripler output is coupled
through two tuned circuits (L2601 and
L2602) to crystal socket XY402 on the re-
ceiver., In four-frequency radios, the F2

LBI-4345

oscillator stage on the receiver is modified
so that Q452 operates as a tripler, The
proper channel is selected by grounding

pin 3 of the desired ICOM by means of a
four-frequency switch on the Control Unit,.
The tripler stage on the receiver is me-
tered at J2605.

CAUTION

All ICOM modules are individually
compensated at the factory and can-
not be repaired in the field. Any
attempt to remove the ICOM cover

will void the warranty.

OSCILLATOR AMPLIFIER AND MULTIPLIER

The oscillator output is coupled
through L454 to the base of the oscillator
amplifier Q453. L454 is tuned to three
times the oscillator frequency. The output
of Q453 is coupled through two tuned cir-
cuits (L455 and 1456) to the cathode of
multiplier diode CR452., The anode of
CR452 is connected to helical resonator
L457, which is tuned to nine times the
oscillator frequency.

1ST MIXER AND CRYSTAL FILTER

RF from Q302 is applied to the base
of 1lst mixer Q303, and the low-side injec-
tion voltage from the multiplier is applied
to the emitter of the lst mixer. The 12.4
megahertz high IF output is coupled through
three tuned circuits (L312-C350, L313-C354
and L314-C357) to provide high IF sel-
ectivity and impedance matching to the
crystal filter,

High IF crystal filter FL30l1 has the
required selectivity to prevent adjacent
channel signals from overloading the 2nd
mixer, and to reduce intermodulation
spurious responses.

2ND OSCILLATOR AND MIXER

High IF from the crystal filter is
applied to the base of the 2nd mixer Q308
with the 11.945 MHz 2nd oscillator output
to produce the 455-kHz low IF.

The 455-kHz low IF is coupled to an
eight-coil low IF filter which provides
the main receiver selectivity.

LO-IF AMPLIFIERS AND LIMITERS

Following the low IF filter are two
R-C coupled low IF amplifiers (Q311 and
Q312). The amplified output is fed to
three R-C coupled limiter stages consist-
ing of Q313, Q314 and Q315, operating as
overdriven amplifiers. The lst and 2nd
limiter stages are metered at centralized

metering jack J304 thru metering diodes
CR302 and CR303.
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DISCRIMINATOR

The 3rd limiter output is applied to
the Foster-Seely type discriminator, where
the audio voltages are recovered from the
455-kHz Lo-IF. A low-pass filter (C422,
C423, C424 R377, R379, and R380) removes
any 455-kHz signal from the discriminator
output, .

AUDIO AMPLIFIER AND DRIVER

The audio signal is fed to the base
of audio-noise amplifier Q316. Following
Q316 is an audio de-emphasis network con-
sisting of C426, C427, C428, R383, R384
and R385.

After the de-emphasis network, the
audio signal is fed to the base of audio
amplifier Q317 through the VOLUME control
mounted on the control unit. The VOLUME
control is used to set the amount of drive
to audio amplifier Q317, audio driver Q318
and audio PA Q504 and Q505. DC BIAS trim-
mer R392 sets the bias on Q318 and audio
driver Q10 on the power regulator assembly,
and is adjusted for a reading of 0.9 Volt
at metering jack J304-9. The output of
Q318 is applied to audio driver Q10 on the
powver regulator assembly.

SQUELCH

Noise from audio-noise amplifier Q316
is used to operate the squelch circuit.
When no carrier is present in the receiver,
this noise is coupled through a noise fil-
ter (which attenuates any audio frequencies)
to the base of noise amplifier Q319., The
noise filter consists of C435, C436, C437
and L331, The noise level fed to the noise
amplifier is set by SQUELCH control R400.
The output of noise amplifier Q319 is
rectified by diodes CR307 and CR308, and
filtered by C441 and C442 to produce a
positive DC voltage, This DC voltage turns
on DC amplifier Q320, causing it to conduct.
When conducting, the collector voltage of
the DC amplifier drops to near ground po-
tential, which lowers the bias on audio
stages Q317 and Q318, turning them off, -

As audio amplifier Q317 is being
turned off, its emitter potential decreases.
This results in a positive DC feedback
through R406 to the emitter of noise amp-
lifier Q319 which causes an increase in
the gain. As the gain of Q319 increases,
the positive DC voltage to the DC ampli-
fier increases, quickly turning the audio
stages off,

When the receiver is quieted by a
signal, less noise is present in the
circuit and the DC amplifier turns off.
The audio stages are allowed to conduct,
and audio is heard from the speaker.
When audio amplifier Q317 is conducting,
a positive voltage appears across R406

CIRCUIT ANALYSIS

which helps reduce the gain of noise ampli-
fier Q319, This positive feedback causes

a quick, positive switching action in the
squelch circuit.

POWER REGULATOR

Transistorized Power Regulator Model
4EP76A10 contains the receiver audio PA
stages, the protective circuit for the
transmitter PA stages, and provides all the
regulated supply voltages for the two-way
radio. Regulation of critical supply volt-
ages provides improved performance of the
wide range of input voltages encountered in
mobile communications, The power regulator
operates 'in 12-~-Volt, negative ground systems
only, and provides the following supply
voltages.

° A continuous, regulated +10 Volts for
the receiver and multi-frequency board.

® A keyed +10 Volts for the transmitter
exciter, multiplier board, power reg-
ulator protective circuitry, Channel
Guard and multi-frequency boards, and
the carrier control timer option.

° A keyed, controlled +12.5 Volts for

the transmitter pre-driver Amp. 1 supply.

Supply voltage (+12 Volts) for the re-
ceiver audio stages, transmitter PA and
driver, the 10-Volt regulator and antenna
switching relay is taken directly from the
vehicle battery. A simplified power distri~
bution and switching diagram is shown in
Figure 5.

The 10-Volt keying circuit, ane stage
of the 10-Volt regulator, two DC amplifier
stages, one RF power control stage, one con-
stant current stage, two reference stages
(integrated circuit), a differential ampli-
fier comprising two stages, and the audio
PA driver are mounted on printed wiring
board A501, The regulator board is mounted
in the front casing.

PA pre-driver regulator transistor
Q501, 10-Volt regulator Q502, and audio PA
transistors Q503 and Q504 mount on the
front casing which acts as a heatsink for
these stages.

AUDIO PA

The output of Q318 on the receiver
chassis is applied to the base of audio
driver Q9 on the power regulator board.

Bias to Q9 is set by DC bias potentiometer
R392 on the receiver. The potentiometer is
set for 0.9 Volts at receiver metering jack
J304-9 (position G on GE Test Set). Audio
from Q9 is coupled through transformer T1 on
Audio PA board A502 to provide phase
inversion for the push-pull audio PA stage.
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TRUNK MOUNT
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Figure 5 -~ 12-Volt, Negative Ground Power Distribution Diagram
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Q503 and Q504 operate as a push-pull,
class AB audio PA stage. The PA output is
coupled through audio transformer T501 to
the loudspeaker. The yellow and white ter-
tiary windings of T501 supply balanced feed-
back to the collector of Q9. The feedback
winding minimizes distortion and prevents
the pick-up of external electrical noise.

The PA stage provides a 5-Watt output
at less than 5% distortion into a 3.5-ohm
load at the receiver output terminals
(3.2-ohms at the Control Unit), Base bias
for the PA stage and the elimination of
cross-over distortion is controlled by po-
tentiometer R4 on the Audio PA board. The
potentiometer is set at the factory as
shown in STEP 1 of the receiver Test Pro-
cedure,

NOTE

Do not adjust potentiometer R4 un-
less PA transistors Q503 and Q504
have been replaced.

Audio high and low are also present
at centralized metering jack J304, and can
be used as shown in STEP 1 of the Test
Procedure.

A bias network consisting of R3, R4,
R5, R6 and thermistor RT1 keeps the audio
PA bias constant over wide variations in
temperature, The PA output is coupled
through audio transformer T501 to the loud-
speaker,

+10 VOLT REGULATOR

The +10-Volt regulator provides a

REGULATED
+0 VOLT
CUTPUT
R27
R28
1oV

ADJUST

Dsi
R25

—WA-—

+12 VOLT VR3 &A™ R29
INPUT 6.5V
O]

RC-22114

CIRCUIT ANALYSIS

closely-controlled supply voltage for the
transmitter, receiver, Channel Guard and
multi-frequency boards, and Carrier Control
Timer,

Supply voltage from the vehicle bat-
tery is applied to the collector of regu-
lator transistor Q502, causing the tran-
sistor to conduct (see Figure 6). When the
output voltage at the collector of Q502
tries to increase, the voltage at the base

of Q10 tends to become more positive, causing

Q10 to conduct harder, With Q10 conducting
harder, the voltage at the base of transis-
tor Q502 becomes less positive and Q502
conducts less. This increases the voltage
drop across Q502, keeping the output con-
stant.

Potentiometer R28 is used to set the
emitter-~base voltage of Ql0 for the desired
10-Volt output. R26 and R27 limit maximum
current through Q10. R39 provides bias
current for Zener diode VR3, and lamp DS1
provides bias for Q502. The output voltage
is metered at receiver centralized metering
jack J304.

Diode CR1l provides reversed polarity
protection for regulator transistor Q502.
Inadvertently connecting the battery cables
to the wrong polarity will cause the shunt
diode to conduct, blowing the main fuse.

KEYED +10 VOLTS

The keyed +10 Volts is used to acti-
vate the transmitter and squelch the re-
ceiver., Turning the OFF-ON switch on the
control unit to the ON position applies the
vehicle battery voltage to the anode of
diode CR1l., This forward biases the diode
so that the battery voltage is applied to
the base of gating transistor Q8 (see
Figure 7). .

REGULATED 0V
+lOV SWITCH GATE
INPUT Qnl

Q8

R30

PTT OFF-ON
SWITCH SWITCH

BAT TERY
HOT

RC-2214

Figure 6 - +10 Volt Regulator Circuit

Figure 7 - +10-Volt Keying Circuit
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With the battery voltage applied to
the base of Q8, keying the microphone
grounds the emitter, causing it to conduct.
When conducting, the collector voltage of
Q8 drops to ground potential which forward
biases CR2 and turns on switching transis-
tor Q11. The nominal +9.5-Volt collector
output voltage is applied to the transmit-
ter exciter board to the multiplier board,
and protective circuitry to key the trans-
mitter.

The keyed 9.5 Volts is also connected
through dropping resistor R501 (on TB3) to
the base of receiver DC amplifier Q320.
The resultant voltage causes the DC ampli-
fiers to conduct, which turns off the re-
ceiver audio amplifiers and squelches the
receiver.

Diode CR1 is connected in series with
Q8 to provide polarity protection for the
10-Volt switching circuit.

PA PROTECTIVE CIRCUITS

The power regulator board, A501, senses
the PA collector current and the input sup-
ply voltage and uses these parameters to
control the collector voltage of the trans-
mitter pre-driver (Amp. 1) stage, A dif-
ferential amplifier (Ql & Q3) is used to
control a 2-stage DC amplifier (Q6 & Q7)
which in turn controls the emitter-base
bias of the pre-driver pass transistor Q501
(see Figure 8). An integrated circuit
(Q4A & Q4B) is used as the reference tran-
sistor for the PA collector sensing voltage

LBI~-4345

and the DC input voltage. Q5 is used in
conjunction with potentiometer R13 to pro-
vide a means of adjusting the RF power
output by controlling the pre-driver col-
lector voltage.

The voltage drop (approximately 100
MV) across the PA Collector metering resis-
tor R202 (and R203 if used), is used to
sense the current changes as a result of
detuning or an antenna mismatch, This volt-
age appears between J1 and J2 of the power
regulator board A501. Bias for Q4B is
determined by precision resistors R1l, R2,
and R3 in addition to the voltage drop
across the metering resistor R202 (and R203
if used). When the PA collector current
increases, Q4B conducts harder causing the
base voltage of Q1 to rise and reduces Ql
conduction. This lowers the Ql collector
voltage which reduces Q6 & Q7 conduction.
Reduced conduction of Q7 causes Q501 to
conduct less increasing the voltage drop
from emitter to collector of Q501 which
lowers the collector voltage supplied to
the pre-driver (Amp 1) stage. This re-
duces the RF driver power to the driver and
PA stages and causes the collector current
to drop which completes the regulation loop.

In a similar fashion an increase in
input supply voltage causes the collector
voltage of Q5 to rise. This results in a
lower emitter-base voltage on Q4A causing
Q4A to conduct less. Q3 emitter-base volt-
age is increased and Q3 conducts more re-
sulting in Ql conducting less. The col-
lector voltage of Ql then drops and the
regulation loop is completed as before.

AMP |
vee

TO
10V SWITCH
L4

PRE-DRIVER
REGULATOR
Q501

CURRENT
Q2| source Q4B

{XNOT PRESENT
IN 25-50 MHZ
lunits

GATE = =

RC-2216A

Figure 8 - PA Protective Circuits
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Q2 serves as a constant current source of
approximately 4 MA for the differential
amplifier.

HEAT SINK SERVICING

Since the metal envelopes of Q501
through Q504 are at collector potential,
they must be electrically isolated from
ground. However, there must be a good path
for heat from the transistors to reach the
cast aluminum radiator (heat sink) in which
they are mounted, so that the heat will be
dissipated by the heat sink, The insul-
ators used between the transistors and the
heat sink not only isolate the transistors
electrically, but also act as a good ther-
mal conductor to conduct heat away from
them,.

Silicone grease is used on each side
of the transistor insulators to improve
the thermal contact, and allow the heat to
be transferred more readily to the heat
sink,

Always make sure that there is a
coating of silicone grease on each side of
the insulator whenever one of the transis-
tors is replaced.

CAUTION

The Royal Executive mobile combi-
nations will operate in 12-Volt,
negative ground vehicle systems
only. If the radio is ever moved
to a different vehicle, always
check the battery polarity and
voltage of the new system before
using the radio.

CONTROL UNITS

Six different models of control units
are available for use with Executive Series
mobile combinations. Three of the models
are used with Trunk-Mount radios, and three
with Front-Mount radios,

All models of the control unit have.
an OFF-VOLUME control, a MONITOR pushbutton
and a red TRANSMIT light. 1In addition,
control units in multi-frequency combina-
tions are equipped with a frequency-sel-
ector switch. The application of the dif-
ferent model control units is shown in the
following chart.

TRUNK~-MOUNT FRONT~-MOUNT NO. OF
MODELS MODELS FREQUENCIES
4EC67A10 4EC68B10 One
4EC67A11 4EC68B11 Two
4EC67A12 4EC68B12 Three or Four
12
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CONTROLS

Off-Volume Control (S701/R701)

The OFF-~VOLUME control normally deter-
mines whether or not the transmitter and
receiver are operative. (Refer to section
on Ignition Switch connections). Turning
the switch ON enables the push-to-talk (PTT)
circuit, and applies +12 Volts to the re-
ceiver and power regulator.

Pushing the PTT button on the micro-
phone lights the red pilot light, energizes
the antenna changeover relay, and applies
a keyed 10 Volts to the transmitter exciter
and multiplier. The keyed voltage also
mutes the receiver audio stages.

Monitor Pushbutton (S702)

Pressing in the MONITOR button disables
the noise squelch circuit in the receiver.
In radios equipped with Channel Guard.

Multi~-Frequency Switches (S703 and S704)

In multi-frequency applications, a fre-
quency-selector switch selects the channel
desired for both transmit and receive. S703
is used in two-frequency control units, and
S704 is used in three or four-frequency
control units.

The switch connects the emitter of the
receiver first oscillator and the transmit-~
ter oscillator-switching diode to ground,
so that the radio will operate on the fre-
quency determined by the selected crystal-
controlled oscillators. In multi-frequency
radios, the transmitter and receiver Chan-
nel Guard operates on all frequencies.

IGNITION SWITCH CABLE CONNECTIONS

The ignition switch cables may be con-
nected for three different modes of opera-
tion, depending on the way the cables are
connected in the vehicle system. The black
ignition switch cable (in Trunk-Mount con-
trol units only) provides the receiver posi-
tive. The red fused lead provides the
switched +12 Volts (from the vehicle igni-
tion switch) for the power regulator. The
three types of operation are:

1. Ignition Switch Standby - For this type
of operation, the red fused lead (power
regulator voltage) is connected to the
ACCESSORY or ON terminal of the igni-
tion switch, The yellow fused lead
(receiver hot) is connected to the hot
side of the ignition switch, and the
black lead connects to the vehicle
ground.

With the ignition switch OFF, the re-
ceiver automatically reverts to STBY,
ready to receive messages. Turning the
ignition switch to the ON or ACCESSORY
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position supplies power regulator
voltage. Turning the OFF-VOLUME switch
to OFF removes all power to the Two-
Way Radio.

2, Ignition Switch Control - For ignition
switch control, the yellow and red
fused leads are connected to the ACCES-
SORY or ON terminal of the ignition
switch. The transmitter and receiver
will operate only when the ignition
switch is in the ACCESSORY or ON po-
sition. Turning the ignition switch
OFF removes all power to the radio.

3. Ignition Switch Bypass - For ignition
switch by-pass, the yellow and red
fused leads connect to the "hot" side
of the ignition switch or the vehicle
fuse block assembly. Both the trans-
mitter and receiver operate independ-
ently of the ignition switch and can
be turned on and off only by the OFF-
VOLUME switch on the control unit.

CHANNEL GUARD

Channel Guard Board Model 4EK14Bl0 is
a fully transistorized encoder~decoder for
use with MASTR Executive Series mobile
combinations.

The tone frequencies are controlled by
plug-in tone networks that are made with

LLBI-4345

precision components for excellent stabili-
ty and reliability. The tone frequencies
range from 71.9 to 203.5 Hz.

Complete instructions for the encoder-
decoder are contained in Maintenance Manual
LBI-4143.

CARRIER CONTROL TIMER

The Carrier Control Timer option shuts
off the transmitter on each transmission
after a one-minute time cycle, and alerts
the operator that the transmitter is off by
means of an alarm tone in the speaker., The
transmitter can be turned on again by re-
leasing and rekeying the push-to-talk switch
on the microphone. The timer option is as-
sembled on a printed wiring board that
mounts on the underside of the main chasis.

The timing cycle (transmitter keyed
time) is normally set at the factory for a
duration of one minute. An optional poten-
tiometer is available that permits the tim-
ing cycle to be adjusted from 15 seconds to
5 minutes. Complete instructions for the
Carrier Control Timer are contained in
Maintenance Manual LBI-4138,

13
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FOR REDUCED POWER
APPLICATIONS ONLY

hole in the
adj o6 the Power
cor poard » thne desired RF
ocutput level from 6-18 Watts.

Through

MODULATION LEVEL ADJUSTMENT

The MOD ADJUST (K110} was adjusted to the propér setting be-
fore shipment and should not normally require readjustment. This
setting permits approximately 75% wmodulation for the average voice
level. The audiv peaks which would cause over-modulation are clip-
ped by the modulation limiter, in conjuanction with the de-emphasis
network, instantaneously limits the slope of the audio wave to the
modulator, thereby preventing over-modulation while preserving in-
telligibility.

TEST EQUIPMENT
1. Audic Signal Gensrator Model 4EX6AL10
2. F¥reguency Modulation Monitor

3. AC VTVM or output meter

4. GE Test Set Model 4EX3410 (TM1l or TM12)

PROCEDURE

Transmittérs without CHANNEL GUARD

1. Connect the audio signal generator and the meter across audio
input terminals J5 (green-hi) and J6 (black-lo) and GE Test
Set, or across J202-15 (mike-hi) and J202-7 {mike-lo) on the
Centralized Metering Jack.

2. Apply a 1.0 volt signal at 1000 Hz to Test Set or across
J202-15 and J202-7 on the Centralized Metering Jack.

3. Set MOD ADJUST (R110) for a 4.5-kHz swing with deviation
pelarity which gives the highest reading as indicated on the
frequency modulation monitor.

Transmitters with CHANNEL GUARD

1. Bet the Channel Guard TONE ADJUST (R643) for 0.75~kHz tone
deviation.

2, Follow Steps 1 thru 3 described above.

Multi-frequency Transmitters

Check all channels for deviation as described in Steps above.

PA POWER INPUT

For FCC purposes, the PA power input can be determined by
measuring the PA supply veltage and PA current, and using the
following formula:

Pi = P4 voltage x PA current

where

Pi is the power input in Wattls,

PA voltage is measured with the GE Test Set in Positiom G

on the 15 Volt scale, and the polarity switch in (-) position.
PA current is measured with the Test Set in Position G in the
Test 1 position, and with the HIGH SENSITIVITY button pressed
(10 Amperes full scale).

Example: Pi = 12.5 Volts x 4 Amperes = 50 Watts

J10
SHIELD

J9
{CENTER
CONDUCTOR)

PA OUTPUT
CABLE

R28 R13 R4
10V REG. POWER ADJ. AUDIO PA

J204

MULTIPLIER
FILTER A203

BQUIPMENT REQUIRED

TRANSMITTER ALIGNMENT

1. GE Test Set Model 4EX3A10 (Revision A or later) or Model 4EX8X11,

2. A 50-ohm wattmeter, connected to Ant. Jack J204 /See Step 4 of Preliminary Checks and Adjustments).

3. A frequency counter,

PRBELIMINARY CHECKS AND ADJUSTMENTS

1. Place crystal(s) in crystal socket (crystal fre.,ency = operating frequency : 72).

2. For large change in frequency (2 MHz or over) o: a badly misaligned transmitter, set crystal trimmer C101 to mid=

capacity.

switch to the highest

3., Turn the slugs in the
2nd Multiplier Board)
turn mica compression
Turn CI7 1/4 tirn out

freguency.

In multi<frequency transmitters, set i1ll crystal trimmers to mid-capacity and Set the chamnel selector

Exciter coils (L113, L114 L115, L116) to the bottom of the coil, Set A201-L5 and L4 (on

so that the top of the sliy is approximately even with the bottom of the coil winding., Next,
capacitors C6, C12, €13, «;8, (22, and €23 (on PA Board) 1/2 turn out from the tight position,
from the tight position,

4, For large changes in frequency (2 MHz or over) -.r in a badly misaligned transmitter, remove the PA cover and dis~
connect the PA output cable from J9 and J10 on ine PA hoard. Then connect the wattmeter to J9 and J10 using the
adaptor cable as shown in Figure 14.

5. For large changes in frequency or badly mis-alivaed transmitter, turn mica compression capacitor Cl on the Multi-
plier-Filter assembly all the way to the right ‘-lockwise). Then set the capacitor ene-quarter turn counterclock=

wise,

Then set €2, €3 and €4 for maximum capac:

ty (plates fully meshed). Next, set C7 and C8 for minimum ¢apacity

:ith 22umb-wheels approximately 3/8-inch away from the filter wall, Use a non-metallic screwdriver to adjust C1
U .

6. Connect the GE Test Set to Receiver Metering ja:z J304 and check for +10 volts at Position J, If reading is not
10 volts, refer to the Power Regulater Outline liagram and set R28 for +10 volts,

7. Conmect GE Test Set to metering jack J202.
position for 4EX8K11).

Set the test polarity to + and set the ramge to the Test 1 {or l=-volt

8. :lltgdjustments are made with the transmitter kesed. Unkey the transmitter betwéen steps to avoid unnecessary
eating.

9. Adjust R13 on the Power Regulator board fully circkwise {(maximum pover output position).

TRANSMITTER ALIGNMENT PROCEDURE

TRANSMITTER ALIGNMENT (CONT'D)

in 2«freg.
units, and
€2625) or
C2619 in
Multi-freq.
units,

METER | TUNING
STEP POSITIOR | CONTROL METER READING PRO( 5. [URE
MULTIPLIER~FILTER ASSEMBLY
9, 1f connected, remove the wattmetes from J9 and J10, and connect it to
antenna jack J204, Re-connect the FPA output cable to J9 and J10, Then]
switch the Test Set polarity to (-..
10, " c2 & C1 Maximim Adjust €2 and then Cl for¥ maximum meter reading.
Varactor | (Multi~ (Use a non-metallic serewdriver to adjust C2, €3 and C4),
filter)
11, H C3 & C4 Minimum Adjust €3 and then €4 for minimunr =eter reading.
Varactor | (Multi-
filter)
12. H C7 & C8 Maximum Adjust €7 and €8 for maximum powev <utput.
Varactor | (Multi-
filter) NOTF
Always tune C7 and * so that thumb-wheels re-
main relatively ever
13, H c2, €3, Cc4 Maximum Re-adjust €2, €3, C4 and then Cl, "7 and CB for maximum power output.
Varactor { & Cl, C7, Repeat Steps 9 thru 13 until rateo gpower output is obtained. If more
C8 (Multi=~ than rated powel output is obtaire?, adjust R13 for rated power cut-
filter) put.
1~ AND 2-FREQUENCY ADJUSTMENT
14, €101 (clo02 Loosely couple frequency counter tr. output and adjust Cl0l for proper

frequency output, (Switch to F2 a«d adjust Cl02 on 2-frequency units).
In 3- or 4-fregquency units, adjust 2625 or C2619 as required.

NOTi:

For porper frequency control ~f the transmitter, it is recom-
mended that all frequency adj-wiments be made when the equip-
ment is at a temp., of approxizztely 75°F. 1In no case should
freguency adjustments be made when the equipment is outside
the temp. range of 50° to 90°F.

METER TUNING
STEP POSITION | CONTROL METER READING PROCEDURE
EXCITER BOARD
1. A L113 & L1114 See Cerefully tune L1113 for maximum meter reading, Then tune L1l4 for a
{(MULT-1) Procedure swill dip in meter reading.
2, B L1156, L114 See Tise L115 for maximum reading. Next, tune L116 for a dip in meter
{MULT-2) | and L116 Procedure reading. Then re-tupe L114 and L115 for maximum meter reading.
MULY-3 AND POWER AMPLIFIER
3. C A201-L5, L4 See Aciust A201-L5 for maximum meter reading. Re-adjust L116 for maximum
(MULT =3 {MULT~3) & Procedure meter reading. Then adjust A201-L4 for minimum meter reading.
INPUT) L11s&
4, 'D A202-C6 (PA) Maximum Adiust A202-C6 for maximum meter reading. Them re-adjust A201-L4 for
{MULT=3 A201-L4 mesimum meter reading.
OUTPUT) {MULT=3)
5. ¥ A202~C6,‘ Maximum Acjast A202-C12, C13 & CB for maximum meter reading. Re-adjust €12
(D?I;ER Cl2 & C13 Cit several times for maximum meter reading.
c
6., G A202-C17 Maximum 1 the High Sensitivity button pressed, alternately adjust C17 and
(PA Ic) & C18 Cin geveral times for maximum meter reading.
7. & A20?fc22 Minimum "G" W;”h the High Sensitivity button pressed, alternately adjust €22 and
& €23 reaqing C2: several times for maximum RF power output and minimum PA collec~
Maximum ter current (Position "G" reading), Repeat steps 4 thru 7 if necessary
power out te obtain maximum RF power output.
8., AZ01-L4 Maximum Ar-gr performing the above steps, adjust A201-L4, €6, Ci2, €13, Cl7,
A202-C86, Cin, €22 & C23 for maximum Power Output,
c12, €13,
17, C18,
c22, €23

BEAD CHAIN T }——
CONNECTORS A

"} SL%EVE COAX

e

APPROX 12" -t
RG 188

CONNECTOR
TAPE . _FOR
WATTME TER

RC-1714

Figure 14 - PA Adapter Cable

ALIGNMENT PROCEDURE
TRANSMITTER TYPE KT-14-A

RC-2266B



TEST PROCEDURES

These Test Procedures are designed to assist you in servicing a trans-
mitter that is operating--but not properly. Problems encountered could
be low power output, low supply voltage, tone and voice deviation,
defective audio sensitivity and modulator adjust control set too high.

By following the sequence of test steps starting with Step 1, the

defect can 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 transmitter is tuned and aligned
to the proper operating frequency.

TEST EQUIPMENT REQUIRED

for test hookup as shown:

1. Wattmeter similar to: 2. VIVM similar to: 3. Audio Generator
Bird #43 Triplett #850 GE MODEL 4EX6A10
Jones #711N Heath #IM-21

4, Deviation Meter (with a .75 kHz 5. Multimeter similar to:

scale) similar to:

Measurements #140

E TEST SET
Lampkin #205A G

MODEL 4EX3A1l0 or 4EX8K1ll

STEP 1

POWER MEASUREMENT
TEST PROCEDURE

A. Connect transmitter output to wattmeter as shown below:
30 OHM ANTENNA
COAX e oureuY

CABLE \

WATTMETER

B, Key transmitter and check wattmeter for rated power output.

SERVICE CHECK

Refer to Service Hints on Transmitter Troubleshooting Procedure.

STEP 2
TONE DEVIATION WITH CHANNEL GUARD
TEST PROCEDURE

A. Setup Deviation Meter and monitor output of transmitter
below:

DEVIATION METER

CHANNEL GUARD BOARD

(ON UNDERSIDE OF RADIO) TONE ADJUST

R643

as shown

MOoD
ADJUST

/ R110

t COUNTER-
CLOCKWISE

B. Set MOD ADJUST control R110 fully counterclockwise.

C. Key tramsmitter and check for 0.75 kHz deviation. If
reading is low or high, adjust Channel Guard TONE AD-
JUsT (R$43 on Channel Guard Board) for a reading of
0.75 KHz.

.75-kHz

AR

5

DEVIATION METER

NOTES:

D. On units supplied with Channel Guard, the Phase Modulator Tuning

should ke peaked carefully to insure proper performance. (Refer to
Step 1 in the Transmitter Alignment Procedure).
E. The Tone Deviation Test Procedures should be repeated every time the

Tone Frequency is changed.

STEP 3
VOICE DEVIATION AND SYMMETRY
TEST PROCEDURE

A. Unplug the microphone.
B. Connnct test equipment to transmitter as shown below:

{Z*— ANTENNA

SENERs; .
Aumio o B rien,
DR

SEnL 4y P
5

AUDIO OSCHLATOR

DEVIATION METER

C. Set the generator output teo 1.0 VOLTS RMS and fregq-
uency to 1 kH=z.
D. Key the transmitter by connecting a jumper from 4.5 kHz
J202-18 to J202-16 (GRD). \ i/
E. Deviation reading should be t4.5 kH=z. \ /
F. Adjust MOD ADJUST Control R110 until deviation reads
4.5 kHz on plus (+) or minus (-) deviation, which~

ever is greater. This adjustment should be made with
the correct level of tone applied on Channel Guard
transmitters.

NOTES:

DEVIATION METER

~--These transmitters are adjusted for 4.5 kH=z
deviation at the factory. The factory adjusiment
will prevent the transmitter from deviating more
than 5.0 kHz under the worst conditions of freg-
uency, voltage and temperature.

If the deviation reading plus (+) and minusg (-) differs by more than 0.5
kHz, check the following:

75
G. Recheck Step 1 as shown in the Transmitter Alignment 0\ | {mv
\ /

Procedure.

H. Check Audio Sensitivity by reducing generator output
until deviation falls to 3.0 kHz. Voltage should be
LESS than 90 millivolts (typically 75 mv). METER
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FREQUENCY ADJUSTMENT

STANDARD OSCILLATOR

METERING POSITION
MULTIMETER ' TUNING | METER

(KEEP LEADS SHORT) commended that all frequency
adjustments be made when the
equipment is at a temp. of

P approx. 75°F. 1In no case
" should frequency adjustments
be made when the equipment is

CONNECTOR
(TO COUNTER)

TEST SET | + at J304 . CONTROL | READING PROCEDURE
A pin 10 L451 Zero Apply the exact channel fre-
{1452 quency signal to J301 and tune
for 2- 1451 (L452 for 2-frequency)
freq.) for zero discriminator read-

ing. In 3- or 4-frequency
units, refer to the ICOM a-
lignment Procedure.

NOTE
Fi f trol
RG-58/U CABLE SOLDER & TAPE o0 the receiver. it is re.

outside the temp. range of 50°
to 90°F.

4 TURNS OF ,
INSULATED WIRE ICOM OSCILLATOR:
(PLACE OVER LS) Due to the high stability of the ICOM module, it is not recommended that
zero discriminator be used as the indication for setting the oscillator fre-
quency. Instead, measure the ICOM frequency as described in the following

RC - 1600 procedure.

Figure 15 -~ Coaxial Cable and Test Loop EQUIPMENT REQUIRED:

1. Frequency Counter capable of measuring the 42-52 MHz frequency range.
The counter should have an accuracy of 0.4 part-per million (PPM).

2. Coaxial cable with test loop as described in Figure 15.

3. Mercury thermometer.

DEGREES CENTIGRADE PROCEDURE:

10 13 20 25 30 35 40 45 1. Check the ICOM temperature by taping the mercury thermometer to the
- y 2 side of the ICOM.
R 2. Connect the frequency counter to L2602 on multi-frequency board 4EG22H10,
+15 BRE N using the 4-turn test loop and cable shown in Figure 15.
) 3. If the ICOM temperature is 80°F (34°F) or 26.5°C (£2°C), the frequency
N ] indication on the counter should be 3 times the frequency stenciled on
I 0 O the ICOM case. Adjust the ICOM trimmer (if necessary) to obtain this
By ™ frequency .
-+ 1 :"*_R v TN Yy '
P4 g2 ] 4. If the temperature is not within the 80°F (24°F) or 26.5°C (32°C) range,
(@] '\r* use the correction curves of Figure 16 for setting the ICOM frequency as
- - follows:
- +0.5 N
:! | BLAG a, Check the color dot beneath the GE emblem and select the matching
= n . g o e curve to determine the correction factor in parts-per-million (PPH).
P
© 0 = b. Multiply the frequency stenciled on the ICOM by 3 and then multiply
wl "a~_~ this figure by the correction factor (from Figure 16) observing the
Q. N\ ] K sign (1) given to the correction factor.
wn C c. The frequency measured at L2802 should be 3 times the ICOM frequency
e ~0.5 + the correction factor. Adjust the ICOM trimmer (if required) to
o obtain this frequency.
EE i~ RED FOR EXAMPLE
=1 ICOM Frequency - 16.948,148 MHz
h ICOM Color Dot - Green
Ambient Tempcrature - 35°C (95°F)
. v, Correction Factor - ~1.15 PPM
-1.5 = =t (From Figure 16)
. 1 Multiply ICOM Frequency by 3;
~ N (16,948,148 MHz x 3 = 50.844,444 MHz)
1 |} Multiply preceding figure by correction factor;
50 60 70 80 90 100 1o 120 (50.844 MHz x -1.15 PPM = -58.47 hertz (or -58 hertz)
DEGREES FAHRENHE‘T RC- 1599 Set the frequency measured at L2602 for 50.844,386 MHz;
50.844,444
Figure 16 - ICOM Correction Curves _ 58
50.844,386

Q
cssoe ecssa

&
THIS RECEVER COMPLIES
WITH PART 15 OF THE
RULES. AND REGULATIONS
OF THE F.C. C.

DC P
BIAS. SQUELCH
R392 R400

MULT-FREQ BOARD ALIGNMENT

Remove cover from the multi-frequency board.

1. Place ICOM's ( E‘_)__"ﬁ}_?__ﬁ )} in proper socket. Do not adjust ICOM trimmer.

2. Connect test set probes to J2605 (+) and J2606 (GND) on multi-frequency

board.

3.  Tune L2601 for maximum meter vreading. Then tune L2602 for minimum meter

reading.

4. Tune L1452 on receiver board for maximum meter reading.

the receiver alignment procedure.

Next, complete

COMPLETE RECEIVER ALIGNMENT

EQUIPMENT REQUIREL

1.
2,

GE Test Set Nsdels 4EX3A10 (TM11l or TM12), 4EX8K11l or 20,000 ohms-per-Volt,

A 12.4 MHz (5200 Hz) and 406-470 MHz signal source. Couple the 12.4 MHz signal through a 0.01 yF capacitor. Keep signal levels below
saturation.

For Aligmment steps 4 thru 8 - Oscilloscope, sweep generator, 21.4 MHz marker generator and construct a detector circuit (see Figire 17
for circuitry,; .

PRELIMINARY CHECK: AND ADJUSTMENTS

FRONT END ALIGNMENT

These ivstructions are for tuming the oscillator and RF stages of the receiver and
may be used when changing the receiver crystal or frequency. Whecn necessary to realigam
the entire »<ceiver, refer to the COMPLETE RECEIVER ALIGNMENT.

EQUIPMENT nr#«UIRED
1. GE Tes' BSet Models 4EX3A10 (TM11 or TM12), 4EX8K1ll or 20,000 ohms-per-Volt Multimeter.

2. 406-4 74 MHZz signal source (keep signal level below saturation).

PRELIMINARY ¢HECKS AND ADJUSTMENTS

1. Plug + Test Set into receiver centralized metering jack J304. Set meter polarity
switchn on + and meter sensitivity switch to 1. If using Multimeter, connect the
negati¢ lead to J304-13 (ground).

2. Turn SGUELCH control (R400) fully clockwise and VOLUME control to minimum. Switch to
position "G" or measure at J304-9 with Multimeter. In combinations with Power Regula-
tor Mniel 4EP57A10 in Rev. G or later, set PA Bias R392 for a reading of 1.3 Volts.
For Power Regulator Model 4EP57410 in Rev. F or earlier, set R392 for z reading of
0.7 Vvolts, In combinations with Power Regulator Model 4EP76A10, set R392 for a read-
ing of 1.3 Volts., 1In combinations with Power Regulator Model 4EP78A10, set R392 for
a reading of 0.9 Volt.

ALIGNMENT PrOCEDURE

SWEEP
4 WTOOTH 12.4 MHz
\ OLTAGE osc = RECEIVER DETECTOR CIRCUIT
SIGNAL
GENERATOR | | | oos - | {01t |
Speeer VW Q308.C i b3 ’l
OENERAICR o ) 200 ¢ IN9O
(or Scope Swieep) 4 @ © ANTENNA o 3
= INPUT =
SCOPE
v H
. ,,___'

¥ Same as Receiver 2nd Osc.

Figure 17 - High and Low IF Filter TEST Circuit

1. Plug Test Se' into the receiver centralized metering jack J304. Set meter polarity switch on + and meter sensitivity switch to TEST 1.
If using muliimeter, connect the negative lead to J304~13 (Ground).
2. Switch Test tat to Position "I" {(or measure at collector of Q318 with multimeter)., Reading should be a nominal 13.8 Volts.
3. Switch to Position "J" {(or measure at top of C443 with multimeter), and check for a reading of 10 Volts. If reading is not correct,
refer to power pegulation Outline Diagram and set R19 for +10 Volts,
4. Turn SQUELCH -ontrol fully clockwise and VOLUME control to minimum. Switc¢h to Position "G" or measure at J304-9 with multimeter.
In combinativ-s with Power Regulator Model 4EPS7A10 in Rev. G or later, set PA Bias R392 for a reading of 1.3 Volts. For Power
Regulator Moo=l 4EPS57A10 in Rev. F or earlier, set R392 for a reading of 0.7 Veolts. In combination with Power Regulator Model
4EP76A10, se* R392 for a reading of 1.3 Volts. In combinations with Power Regulator Model 4EP78A10, set R392 for a reading of 0.9 Volts.
5. For multi-frequency receivers with ICOM oscillators, refer to the MULTI-FREQUENCY BOARD ALIGNMENT.
ALIGNMENT PROCEDUKE
METERIN, POSITION
' MULTIMETER TUNING METER
STEP| TEST SET . + at J304 CONTROL READING PROCEDURE
DISCRIMINATOR
1 ; Remove 1st oscillator crystal and apply a 12.4 MHz signal to the basé of Q308,
2, A pin 10 1329 See Procedure | Adjust L329 (discriminator primary) 172 turn up from bottom of range.
DISC
3. A pin 10 1.330 Zero Turn L330 (discriminator secondary) for zero meter reading.
DISC
HIGH and LOW IF FILTER (SEE NOTE 1)
4, B © pin 2 L321 Maximum Adjust L321 thru L328 for maximum metcr reading.
LIM thru
,,,,,,, L328 i —
5. B pin 2 €357, Maximum Adjust €357, €354 and C350 for maximum meter reading.
LIM €354,
€350
6. C337 Disable the 2nd oscillator by grounding base of Q307 throtugh & .01 uf capacitor.
& i Connect scope, signal generator and detector as shown inm Figure 17, Sweep RF 150 kHH
C360 at 20 Hz. Connect 12.4 MHz marker to base of Q306. Tune C357 and C360 for scope
pattern shown, Keep marker signal centered between humps and signal level below
saturation,
7. 1321 Disconnect detector, remove short from base of Q307 and connect scope to 1st LIM
thru 1 test point. Adjust L321 thru L328 for symetrical waveform shown, with marker in
1328 center.
8. A pin 10 Check to see that discriminator idlimg voltage is within 0.05 volts of zero with no
DISC sivqgls applied and the modulation acceptance bandwidth is between #8 and 10 kHz,
OSC/MULT & AMPLIFIER
9. D pin 4 L451 ] Maximum Remove short from base of Q307, ii present, then insecrt lst oscillator crystal and
0SsC adjust 1451 for maximum meter reading,
10. D pin 4 L454 & Maximum Adjust L454 and L4351 for maximum meter vending (0.17-0.3v).
(0518 1451 (0.17 -
. 0.5v) i i e
11, E pin § L4535 & See Procedure| Adjust L455 and L4556 for maximum meter reading (.06=0,3 volts). Then adjust L457 for
08¢ . L4356 a small dip in meter reading.
12, E pin 5 L452 Maximum For 2-frequency receivers with orvstal oscillators, insert F2 cryvstal and adjust
08¢ . L1532 for maximum meter reading.
RF
13. C pin 3 1457 & Maximum Apply on-freqguency sigmal to J301.then adjust L4537 and L1301 thru L3066 for maximum
LIM 2 L301 meter reading.  Keep signal below saturation at each stage andon discriminator zero.
thru
1.306 . y
14 ¢ pin’3 L301 thr While receiving . 'y sign: - : :
LIM 2 . u hite receiving a weak on=irequency signal from the antenna, tune L301 thru 306 for
1306 best quieting while maintaining the highest limiter reading possible.
SQUELCH ADJUSTMENT
' ¢:i:f€6// Set SQUELCH Control (R400) to open with a 4 db SINAD signal., (Approximately 30°
. 1 [ R counterclockwise of critical sguelch position),
NOTE 1 -~ High snd Low IF coils and capacitors have been set at the factory and will normally require no further adjustment. Do not re-align

unles= there is positive evidence of a defective filter. For location ot components, refer to the Receiver Qutline Diagram,

METFRHING POSITION
MULTIMETER] TUNING METER
STEP | TEST SET} + at J304 | CONTROL READING o _ PROCEDURE
1. 7] pin 4 L1451 See Switch to F1, put in Fl crystal and
(6114 Proce- tune L4351 for maximum meter reading.
dure
2. i) pin 4 1454 & Maximum | Apply an on=frequency signal to J301
5. 1451 (0.17 =~ adjust L454 and L451 for a maximum
0.5 V) i reading (0.17 - 0.5 volts),
3. ¥ pin 5 L4535, See : Apply an on-frequency signal and ad-
(eIl 1456 & Proce= } just 1455 and L456 for maximum meter
1457 dure . reading (.06 ~ 0.5 volts). Then ad~
| just L457 for a slight dip in meter
reading.
4, ¥ pin 5 1452 Maximum For 2-frequency receivers, switch to
510 (2-freq. F2, insert F2 crystal and adjust for
only) maximum,
5. Preset RF coils 1301 thru L306 to
approximately the same positions as
L457.
6. C pin 3 ; L457 & Maximum | Apply on-frequency signal to J301,
LIt “ i L301 , Tune L457 and L3011 thru L306 for max-
thru i imum meter reading. Keep signal below
L306 ' saturation at each stage and on dis-
i criminator zero.
7. A pin 10 L1451 Zero Apply the exact channel frequency sig-
DIS! (L452 nal to J301 and tune 1451 (L452 for
for 2- 2-frequency) for zero discriminator
freq.) reading.
NOTE v
For proper freq control of the receiver,
it is recommended that all freq adjust-
ments be made when the equipment is at
a temp. of approx., 75°F. 1In no case
should freq. adjustments be made when
the equipment is ocutside the temp. range
of 50° to 90°F.
8. ( 1301 thru While receiving a weak on-frequency sig-
Lirm 2 Pin 3 L306 nal from the antenna, tune L301 thru L306
for best quieting while maintaining the
highest limiter reading possible.
SQUELCH ADJUSTMENT
9. 1 Set SQUELCH Control (R400) to open with
a 4 dB SINAD signal, (Approximately 30°
° counterclockwise of critical squelch
position.)

ALIGNMENT PROCEDURE

RECEIVER TYPES ER-49-A & ER-50-A
FOR MOBILE COMBINATIONS

RC~1729E



TEST PROCEDURES

These Test Procedures are designed to
help you to service a receiver that is
operating~--but not properly. The problems
encountered could be low power, poor sensi-
tivity, distortion, limiter not operating
properly, and low gain. By following the
sequence of test steps starting with Step 1,
the defect can be quickly localized. Once

TEST EQUIPMENT REQUIRED

® Distortion Analyzer similar to:

Heath IM-12

® Signal Generator similar to:

Measurements M-800

® 6-dB attenuation pad, and 3.2 ohm,

10~watt resistor

CONNECT A 3.5-OHM, 5-WATT RESISTOR
FROM PIN 15 TO PIN 16 (GND) ON J304
THEN DISCONNECT SPEAKER

SIGNAL GENERATOR

CHANNEL
FREQUENCY

QUTPUT

PAD

DEVIATION
CONTROL

the defective stage is pin-pointed, refer to
the "Service Check" listed to correct the
problem., Additional corrective measures are
included in the Troubleshooting Procedure,
Before starting with the Receiver Test Proce-
dures, be sure the receiver is tuned and
aligned to the proper operating frequency.

PRELIMINARY ADJUSTMENTS

1. Connect the test equipment to the recei-
ver as shown for all steps of the
receiver Test Procedure.

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

3. Turn on all of the test equipment and
let it warm up 20 minutes.

DISTORTION ANALYZER |

INPUT
LEVEL
CONTROL |
\ Seiay,

RANGE CONTROL

(SET LEVEL &
DISTORTION RANGE)

STEPI

AUDIO POWER OUTPUT AND DISTORTION

TEST PROCEDURE

Measure Audio Power QOutput as follows:

A,

B.

C.

D.

Connect a 1,000-microvolt test signal modulated by 1,000
hertz with +3.3 kHz deviation to the antenna jack J301.

When speak=r is used, disconnect speaker (and handset if
present). Hook up a 3.2-ohm load resistor from J304-15
to J304-1€¢ as shown,

Set VOLUME Control for five-watt output (4.0 VRMS).

Make distcrtion measurements according to manufacturer's
instructions. Reading should be less than 5%.

SERVICE CHECK

If
is

E.

the distortion is more than 5%, or maximum audio output
less than five watts, make the following checks:

Battery ard regulator voltage---low voltage will cause
distortior.. (Refer to Receiver Schematic Diagram for
voltages.

Set SQUELCH control R400 fully counterclockwise, Then
connect a milliammeter in series with the red lead at
TB5-1. With no signal in, adjust R4 on the Audio PA
board for a reading of 20 milliamperes., This adjustment
should not be necessary unless one of the Audio PA tran-
sistors hz.s been replaced.

Audio Gair (Refer to Receiver Troubleshooting Procedure).

Discriminztor Alignmment (Refer to Receiver Alignment on
reverse side of page).

USABLE SENSITIVITY (12-dB SINAD)
STEP 2

If STEP 1 checks out properly, measure the receiver
sensitivity as follows:

STEP 2 (Cont’d)

Apply a 1000-microvolt, on-frequency
signal modulated by 000 Hz with 3.3-kHz
deviation to J301.

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%, et«,)

Place the RANGE switch to the SET LEVEL
position (filter out of the circuit) and
adjust the input LEVFL 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 specifications with an
audio output of at lcast 2.5 watts 2.85

volts RMS across the 3.2-ohm receiver load

using the Distortion Analyzer as a VTVM).

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 specification, check the

alignment of the RF stages as directed in the

Alignment Procedure, and make the gain

measurements as shown on the Troubleshooting

Procedure.

BANDWIDTH

STEP 3

MODULATION ACCEPTANCE
(IF BANDWIDTH)

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 9 kHz).

SERVICE CHECK

If the Modulation Acceptance Bandwidth

test does not indicate the proper width, make
gain nmeasurements as shown on the Receiver
Troubleshooting Procedure.
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PARTS LIST

LBI-4346B

450-470 MHz TRANSMITTER

TYPE KT-14-A

SYMBOL | GE PART NO. DESCRIPTION
EXCITER BOARD

MODEL 4EG21F10 1 FREQ NARROW BAND
MODEL 4EG21F11 2 FREQ NARROW BAND
---------- CAPACITORS - - - - - _ - - -

Cl01 5491271P106 Variable, air: approx 2,1-12.7 pf, 750 v peak;

and sim to EF Johnson 189,

cl1o02

C103 5496219P10 Ceramic disc: 10 pf 0.5 pf, 500 VDCW, temp

and coef O PPM,

Cl04

C105 19C300685P93 Ceramic disc: 5 pf 10,1 pf, 500 VDCW, temp

thru coef O PPN,

Clo8

C109 5496219P50 Ceramic disc: 30 pf 5%, 500 VDCW, temp coef

and 0 PPN,

Cl10

Cl11 5494481P111 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to

and RMC Type JF Discap.

Cl12

€113 5496372P167 Ceramic disc: 510 pf *10%, 500 VDCW, temp coef
-3300 PPNM.

Cl14 5493366P390J Silver mica: 390 pf +5%, 100 VDCW; sim to
Electro Motive Type DM-15.

Cl115 5493367P680J Silver mica: 680 pf 5%, 100 VDCW; sim to
Electro Motive Type DM-20.

Cl116 5494481P131 Ceramic disc: 6800 pf +20%, 1000 VDCW; sim to
RMC Type JF Discap.

C117 5496219P37 Ceramic disc: 6 pf 10.25 pf, 500 VDCW, temp
coef O PPN,

Cl118 5496372P46 Ceramic disc: 180 pf *5%, 500 VDCW, temp coef
~2200 PPHM,

Cl19 5490008P135 Silver mica: 220 pf +10%, 500 VDCW; sim to
Electro Motive Type DM-15,

€120 5494481P129 Ceramic disc: 3900 pf *20%, 1000 VDCW; sim to
RMC Type JF Discap.

cl121 5496219P218 Ceramic disc: 56 pf +10%, 500 VDCW, temp coef
-80 PPM.

Cl122 5494481P129 Ceramic disc: 3900 pf 120%, 1000 VDCW; sim to

and RMC Type JF Discap.

C123

Cl24 5496219P261 Ceramic disc: 82 pf 5%, 500 VDCW, temp coef

and ~80 PPM.

Cl125

Cl26 7130348P3 Molded: 1 pf +£.05 pf, 500 VDCW, temp coef
approx O PPM; sim to Jeffers Type JM-5/32.

c127 5494481P112 Ceramic disc: 1000 pf *10%, 1000 VDCW; sim to
RMC Type JF Discap.

Ccl128 5494481P113 Ceramic disc: 2000 pf +20%, 1000 VDCW; sim to
RNC Type JF Discap.

Cl29 5496219P253 Ceramic disc: 39 pf 5%, 500 VDCW, temp coef
~-80 PPKM.

€130 5494481P112 Ceramic disc: 1000 pf *10%, 1000 VDCW; sim to
RMC Type JF Discap.

€131 19B209243P1 Polyester: 0.01 pf £20%, 50 VDCW,

Cl32 7491395P111 Ceramic disc: 1500 pf +10%, 500 VDCW; sim to
RMC Type JL.

Cl133 5494481P111 Ceramic disc: 1000 pf $20%, 1000 VDCW; sim to
RMC Type JF Discap.

C134 5496267P9 Tantalum: 3.3 pf *20%, 15 VDCW; sim to
Sprague Type 150D.

C135 19A116080P5 Polyester: 0.047 pf +20%, 50 VDCW.

SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
C136 7491395P114 Ceramic disc: 2200 pf £10%, 500 VDCW; sim to k27 3R152P3337 Composition: 33,000 ohms £5%, 1/4 w.
RMC Type JL. R128 3R77P333K Composition: 33,000 ohms *10%, 1/2 w.
C137 7491395P109 Ceramic disc: 1000 pf +10%, 500 VDCW; sim to R129 3R77P152K Composition: 1500 ohms *10%, 1/2 w.
and RMC Type JL.
C138 R130 3R77P151K Composition: 150 ohms *10%, 1/2 w,
Cl42 5496267P14 :;::ailslgn 15 pf +20%, 20 VDCW; sim to Sprague R131 3R77P823K Composition: 82,000 ohms $10%, 1/2 w.
R133 3R77P390K Composition: 39 ohms *10%, 1/2 w.
------ DIODES AND RECTIFIERS - - - - - R134 3R77P560K Composition: 56 ohms +10%, 1/2 w.
S:(ljol 19A115603P1 Silicon. R135 3R77P223K Composition: 22,000 ohms *10%, 1/2 w,
CR102 R136 3R77P220K Composition: 22 ohms *10%, 1/2 w.
Cvi0ol 5495769P9 ;:z:}:Isrée:i;ézg:ét°33v:£i$;g%'r;;e4‘:%(;;.Sim to R164 3R77P204J Composition: 0.20 megohm 5%, 1/2 w,
R165 3R77P473J Composition: 47,000 ohms *5%, 1/2 w,
------ JACKS AND RECEPTACLES - - - - - R166 3R77P563J Composition: 56,000 ohms 5%, 1/2 w.
J101 4033513P4 Contact, electrical: sim to Bead Chain L93-3.
2 S e e N THERMISTORS - - - - - - - -
1105 19209303P1 Connector, phen: 9 pins. 51(1101 19B209353P2 Disc: 460 ohms max; sim to GE 16D-3121.
J2603 (Part of Exciter Board 18C303835P1). Frioz
2(1103 19B209353P1 Rod: 10,200 ohms min; sim to GE 1R-1544.
---------- INDUCTORS - - - - - - - - RT104
L113 19C303883G13 Coil. Includes tuning slug 5481798P2. [ | |} b ____ .. SOCKETS ~ - - - - - - - -
L114 19C303883G14 Coil. 1ncludes tuning slug 5491798P2. XYlol Includes:
L115 19C303883G15 Coil, Includes tuning slug 5491798P2. ;;gOZ
L116 19C303883G17 Coil, Includes tuning slug 5491798P2, 4033089P1 Clip.  (Part of X101, 102).
19A115793P1 Contact, electrical: sim to Malco 2700,
_________ TRANSISTORS - - - - - - — - (Part of XY101, 102).
Qo1 19A115889P1 Silicon, NP, 19C311172P1 Socket, crystal, (Part of XY10l, 102).
ngz 19A115123P1 Silicon, NPN; sim to Type 2N2712, 198200525P8 Fivet. (Part of XY101, 102).
an
s {1 q-----=---- CRYSTALS - - - - - - - -
Q104 19C300114P1 Silicon, NPN; sim to Type 2N706. When reordering give GE Part Number and specify
Q105 19A115330P1 Silicon, NPN. exact frequency needed.
Q106 19A115328P1 Silicon, NPN. . Crystal frea = (OF # 24).
and Y101 19B206204P1 Quartz: freq range 5400-7250 KHz, temp range
Q107 and -30°C to +85°C.
---------- RESISTORS- - - - - - - - - rioz
R102 3R77P562K Composition: 5600 ohms +10%, 1/2 w. POWER AMPLIFIER ASSEMBLY
R103 3R77P153J Composition: 15,000 ohms *5%, 1/2 w. MODEL 4EF44A11 450'410 MHZ
R104 3R77P473J Composition: 47,000 ohms 5%, 1/2 w. A201 MULTIPLIER BOARD
;‘1‘35 19B205919G3
R106 3R77P565J Composition: 5.6 megohms 5%, 1/2w, | | | e e mm - - CAPACITORS - - - - - - - - -
R107 3R77P681K Composition: 680 ohms *10%, 1/2 w. cl 194116080P6 Polyester: 0,068 pf +20%, 50 VDCW,
R108 3R77P104K Composition: 0.1 megohm *10%, 1/2 w. C3x* 5494481P111 Ceramic disc: 1000 pf t20%, 1000 VDCW; sim to
R109 3R77P393K Composition: 39,000 ohms *10%, 1/2 w, RMC Type JF Discap. Deleted by REV A.
R110 19B209358P106 variable, carbon film: 75 to 10,000 ohms +10%, ca 5494481P127 g_ﬁéa#;;ed};‘:ﬁiszzg? pfpeﬁ%é llqgoggzng“’ sim to
1/4 w; sim to CTS Type X-201.
R111 3R77P1843 Composition: 0.18 megohm +5%, 1/2 w. [o-1] 19A116114P50 Ceramic: 39 pf 5%, 100 VDCW; temp coef O PPN.
R112 3R152P560J Composition: 56 ohms *5%, 1/4 w. Earlier than REV A:
R113 3R77P393J Composition: 39,000 ohms 5%, 1/2 w, 5496219P316 Sig;m;;u?is‘:: 39 pf £10%, 500 VICH, temp coef
R116 3R77P104K Composition: 0.1 megohm *10%, 1/2 w, cl1o0 7489162P17 Silver mica: 39 pf 5%, 500 VDCW; sim to
BRT:L Electro Motive Type DM-15.
:}1}18 3R7T7PLO3K Composition: 10,000 ohms +10%, 1/2 w. C11 19A116656P1230 ge;;:?c disc: 12 pf +5%, 500 VDCW, temp coef
ru
R120 Cl12+ 19A116114P2053 Ceramic: 47 pf #5%, 100 VDCW; temp coef
R121 3R77P101K Composition: 100 ohms +10%, 1/2 w. ~80 PPM.  Added by REV A.
R122 3R77P102K Composition: 1000 ohms +10%, 1/2 w. 2,1,3' 5495323p12 S?:};‘ﬁ, -0 uf +100% ~20%, 75 VDCH.  Added
R123 3R77P562K Composition: 5600 ohms +10%, 1/2 w, Clax
R124 3R77P103K Composition: 10,000 ohms +10%, 1,2w. | — } -7 77 JACKS AND RECEPTACLES - - - -
R125 3R77P823K Composition: 82,000 ohms +10%, 1/2 w. ;leld 4033513P4 Contact, electrical: sim to Bead Chain L93-3.
R126 3R77P331J Composition: 330 ohms 5%, 1/2 w, J2

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
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_______ - - - m e = m = - = B 3 3 rical: i - 4] K mi solde 58 i -5
PLUGS J13 4033284p2 Contact, electrical sim to Alcon 3-12135. o7 (Refer to Mechanical Parts RC-2268). P205 19B209151P1 Terminal, sclderless: sim to AMP 42284-3.
Pl 402084091 Contact, electrical: sim to AMP 41854, Jt4 4033513P4 Contact, electrival: sim to Bead Chain L83-31. 2’8“1 P209 4029840P2 tontact, etectrical: sim to Amp 42827-2.
and and
I8 P 840P1 c slectrical: ; <
P2 15 ci3 (Refer to Mechanical Parts RC-2268). 210 4029840P ontact, electrical: sim to AMP 41854.
PLO1 4029840P2 Contact, electrical: sim to Amp 42827-2. vt b} - - -~ - - - INDUCTORS - - - - ~ - - ~ ~ *C”l‘i p212 4029840P1 Contact, electrical: sim to AMP 41854.
P102 402 c ical: si 5 K 74880 6 : +109 DC ; - . ) P213 20915 ss:  si ) 284-
102 29840P1 Contact, electrical sim to AMP 41854. L3 7488079P16 g?gkio ?Zheig'g;;?ﬁio“ 0.60 ohms DC res max; c17 194116114P141 Ceramic: 22 pf 5%, 100 VDCW; temp coef -30 PPM, 13 19B209151P1 Terminal, sclderless: sim to AMP 42284-5.
————————— TRANSISTORS - - -~ -~ - - - - - L4 7488079P3 choke, RF: 0,33 ph +20%, 0.07 ohms DC res max; ' m e e e e - e e s e
e R ters daiioam esmax: L ¢ L} - DIODES AND RECTIFIERS - - - - - - RESISTORS
Ql 19A116016P1 Silicon, NPN,. - P R201 19B209022PRY Wirewound: O.1 ohms £3%, 2 wi sim to IRC
' L5 19821627555 Coil. CR3 4037822P1 Silicon, Type BWH.
————————— RESISTORS - - - - - - - - - L6 7488079P13 choke, RF: 5.60 uh %10%, 0.30 ohms DC res max; evi 19A115809P2 Silicon, capacitive. r202 Includes:
sim to Jefters 4421-4K.
R 3R7T7P4TIK Composition: 47,000 ohms *10%, 1,2 w. ’ N . 194127073P1 Strap.
L7 7488079P16 Choke, RF: 10.0 uh +10%, 0.60 ohms DC resmax: | { | ~ p -~ 77777 JACKS AND RECEPTACLES - - - - -
N cirian . s £10% " ;  fors o i 9707 ;
R4 3R77P120K Composition: 12 ohms £10%, 1/2 w sim to Jeffers $421-7K. 51 7104941 P16 Jack. phono: sim to Natiomal Tel. 19A127071P1 Slide.
RLS (Part of L5). L8 194129167P1 Coil, R203 194127071P1 Slide.
R16 3R152P430J Composition: 43 ohms ¥5%, 1/4 w. Ls 198219376F1 S A S RELAYS - - - - - - = = - -
’ o I A N CABLES- - - - - - - - - -
R17 3R152P1513 Composition: 150 ohms 15%, 1/4 w. Lio 7488079P16 Cchoke, RF: 10.0 pa #10%, 0.60 ohms D res max: Kl 168209419P1 Armature, coaxial: 100 ohms +10% coil res, 1
eim to Jeffers 4421-7K. form € comtacts, 13.6 VDC #20%; =im to Magnecraft 5
Electric 120X-70. (iIncludes L13 and PF301). $201 CABLE ASSEMBLY
A2024 PA BOARD L1l 7488079P40 Choke, RF: 5.60 uh #10%, 0.15 ohms DC res max: 19B205268G2
19D416268G4 sim to Jeffers 4422-1K. %+ v o . INDUCTORS - - - - - - - - -
————————— CAPACITORS - - - - - - - - e 19R21937682 goit. 3 18B216153P1 Coil. e & - T
L14 194129281P1 Coil. . plo5 198200341P2 Socket, tube: 9 pins; sim to Elco 04-720.
o3 7489162P119 Silver mica: 47 pf £10%, 500 VDCW: sim to L3 198216164P1 Coil.
] i ~15. Lis 1 ] Coi 2 ct, clectri . si ? -~
Electro Motive Type DM~15 L1S 19B216365G1 Coil. L4 198205982P1 Coil. 1:332 4029840P Contact, electrical; sim to Amp 42827-2.
c4 5496267P14 : £20%,, cW: si 3 76 coil.
267 Ws“g;xatgi:nxyrvpislg(fm?o( 20 VDCW: sim to Li6 19B219376P1 Coil L5 198216448G3 coil. p203
L17 19A129166P1 Coil. . 194122138P1 Knob,
o5 19411608008 Polyester: 0.15 uf £20%, 50 VDCW. 16 19821644861 Coil.
L8 7488079P49 Choke, RF: 33,0 ¢h *10%, 1.90 ohms DC res maXx: 19A134048P1 Screw,
c6 19820940852 vVariable, mica: 4-25 pf, 400 VDCW. sin to Jeffers 4422-10K. L8 loal27261P1 Coil.
c8 194116655519 Ceramic disc: 1000 pf +20%, 1000 VDCW: sim to Lig 10412028201 Coil. Lio 7878455P2 Terminal, lug. w202 CABLE ASSEMBLY
RMC Type JF Discap. . 19412194863
L20 7488079P4C Choke, RF: 33.0 yh £10%, 1.90 ohtms DC res max; L1l 194127445P1 Coil. (Includes L12).
co 19A116655P8 Ceramic disc: 150 pf *10%, 1000 VDCW; sim to sim to Jeffers 4422-10K.
RMC Type JF Discap. 112 {(Part of L11). e e - —PLUGS - - - - m - = -
c1o 5496267P14 Tantalum: 15 pf £20%, 20 VDow: simto | 1 ~------- TRANSISTORS - - - - -~ - - - - L3 (Part of K1). P211 4020840p2 Contact, electrical: sim to Amp 42827-2.
Sprague Type 150D.
3§ QL 194120181P1 Silieon, NPN. b v L L e e e - PAUGRS - - - = m = p212 4029840P1 Contact, electrical: sim to Amp 41854,
c1i 19A116080P8 Polyester: 0.15 pf £20%, 50 VDCW. D e e A 2 PLUGS - - -~ - - -
Q2 P213 5491689P56 RF Cable assembly: approx 10 inches Yong with
ci2 19B209408P2 Variable, mica: 4-25 pf, 400 VDCW. Pl (Part of Wl). plug molded on one ond &
18412 3 Silicon, NPN. i
13 198209408P3 Variable, mica: 7-50 pf, 400 VDCW, w 19412918105 Hhieon, pil 4029840P2 Contact, clectrical: sim to Amp 42827-2.
Q4 194129181P4 Silicon, NPN. . . . . w203 194121948G6 Cable assembly: x 2 ihch . Incl
c14 194116655P10 Ceramic disc: 220 pf £109, 1000 VDCW; sim to ’ P12 4029840P1 Contact, electrical: sim to AMP 41854, (P204) oLy apRre inches long.  Includes
RMC Type JF Discap. 1 (p FKL)
________ - RESISTORS - - - - - - - - P30 art of . w204 19A121948G8 Cable assembly: approx 12 inches long.
ci5 5496267914 Tantalum: 15 pf £20%, 20 VDCW; sim to
Sprague Type 150D. Rl 3R77P100K Composition: 10 ohms *10%, 1/2 w.
® e I RESISTORS - - - - - -~ - - -
c16 19411608058 Polyester: ©.15 pf £20%, 50 VDCW. R2 3R77P1OIK Composition: 100 ohms +10%, 1/2 w. ) . ) ) HARNESS ASSEMBLY
Rl 3R77P472K Composition: 4700 ohms *10%, 1/2 w. 19D416297G3
c17 19B209408P3 Variable, mica: 7-50 pf, 400 VDCW. 3 ; 103K e ition: 10.000 ohms +10%, 1/2 w. , ( s 201~
od ’ P B SRTTP omposition » Y R2 3R77P201J composition: 200 ohms 5%, 1/2 . Bare Bana. abe o Cwory 2y PE0%, FR0%,
18 R4 ' ’ ’ ’
19 19A116655p14 ceramic disc: 470 pf £10%, 1000 VDOW; sim to RS IRTTPIOIK composition: 100 ohms #10%, 1,2w. V"o Eesooos CABLES- - - - - - - - -~ MECHANICAL PARTS
RMC Type JF Discap. N -
P ® 86 3R77P3003 composition: 30 ohms 5%, 1/2 w Wi 5401689P56 Cable assembly: includes black RG-58-U cable (SEE RC-2268)
: 5%, . A
c20 5496267P14 Tantalum: 15 pf ®20%, 20 VDCW; sim to with short phono plug (P1).
Sprague Type 130D. 7 3R77 10, G iti 9 3 +5% 2 w. , 716 1 spri 5
pragu yp R7 3R77P910J omposition 1 ohms %, 1/2 w W 19H209044P13 Cable, RF: approx 7 inches. 1 7160861P16 i\ézér?heem gpring. {(Used to secure bottom
c21 19A116080P8 Polyester: 0.15 pf +20%, 50 VDCW. RS 3R78PI00K Composition: 10 ohms *10%, 1 w.
. i N CAPACITORS - - - - - - - - - 2 N115PL508¢C13 Screw, flathead: No. 8 x 1,2, (Used to secure
c22 198209408P6 Variable, mica: 37-140 pf, 400 VDCW. R9 3R78P471K Composition: 470 otms #104, 1w. vV T 77777 T TLARALIAURS bottom cover).
c23 19B209408P3 Variable, mica: T7-50 pf, 400 VDCHW. ition: 1104 ) €201 5403392D7 Ceramic, feed-thru: 1000 pf +100%-0%, 500 VDCW; ) )
9 ) pt, R1O 3R78P100K Composition: 10 ohms *10%, 1 w sim to Allen Bradley Type FASC. 3 19A121676P1 Guide pin.
c28 19A116114P141 Ceramic: 22 pf £5%, 100 VDCW; temp coef -30 PPM. 3 com ition: 1300 8% 1 . e . . i
P f R12 3R77P132J omposition ohms +5%, 1/2 w €202 5493392P107 Ceramic, stand off: 1000 pf +100%-0%, 500 VDCW: 4 7147223P2 Clip, loop. (Located by J202),
=) 19A116655P19 Ceramic disc: 1000 pf +20%, 1000 VDCW; R13 3RTTPI51S Composition: 150 ohms #5%, 1/2 W. sim to Allen-Bradley Type SS5D. 5 4036555P1 Insulator, washer: nylon. (Used with @l on
sim to BMC Type JF Discap. . " A201)
. y c203 5493392P7 Ceramic, feed-thru: 1000 pf +160%0%, 500 VDCW; : ‘
30 194116656P1218 Coramic disc: 12 pf $5%, 500 VDCW, temp coef 4203 MULTIPLIER/FILTER and sim to Allen Bradley Type FASC. 6 B Hoeat sisk. (Used with QL on 4201).
-80 PPM. 19D413034G4 c204
T 4029006P3 Retainer strap. (Used with Ql on A2061).
. A
—————— DIODES AND RECTIFIERS - = - -~ - - we e - - - - - -CAPACITORS - - - - - - - - - - - - - - IACKS AND RECEPTACLES - - - - - 8 19821601661 Frame.
cRl 194115250P1 Silicon. ci 194115282P5 Variable, mica: approx 7-50 pf, 400 VDCW; J201 19030342661 Connector: 20 pin contacts. o 5491541P305 Spacer, hex. (Used to secure top cover).
sim to El-Menco Type 42, . . . X
CcR2 19A115775P1 Silicon. 3202 19B205689G1 Connector: 18 pin contacts. 10 19B201074P204 Tap screw, Phillips POZIDRIV?: No, 4-40 x 1/4.
c2 19B209418P1 Variable, air: 1.75 to 7.65 pf; sim to {(Used to secure J204 retainer).
thru EF Johnson Type V. GS - - - ~ - - o
—————— JACKS AND RECEPTACLES - - - - - c4 ----o - - - - PLU - 11 7118718P} Retainer. (Used to secure J204).
J3 4033518P4 Contact, electrical: sim to Bead Chain L93-3. c5 714633165 Silver mica: 13 pf t10%, 500 VDCW; sim to P105 (Part of W201). 12 7137968P8 Nut, stamped: No. 6-32 thread; sim to Palput
r ; J . . 5 Do oo a0
}2 u Underwood Type J1HF P202 (Part of W201)}. TOR32065.  {Part of £7 and C8 on A203).
c6 5493392P7 Ceramic, feed-thru: 1000 pf +100% -0%, 500 and 13 19B216158G] Frame.
36 4033284P2 Contact, electrical: sim to Alcon 3-1215. YDCW: sim to Allen-Bradley Type FASC. p203
. . 14 4036765G7 Screw, (Part of C7 and 8 on A203).
Jo 4033513P4 contact, electrical: sim to Bead Chain L93-31.
and

J1o0

SYMBOL | GE PART NO. DESCRIPTION

15 19A127161P1 Nut., {(Part of C7 and T8 on A203).

16 19C311432P1 Cover. (A203).

17 194127357P1 Spacer, hex. (Used to secure bottom cover).
18 19821634261 Bottom cover.

19 198216017G3 Top cover.

20 19C311277P1 Heat sink.

21 16C317960P1 Heat sink. (Used with A202).

22 7150727P14 Tubing, vinyl. (Specify length).

23 TL47306P2 Bushing, insulator: sim to H,H. Smith 2150.
24 7141225P3 Nut, hex: No. 6-32.

25 NBOP13014C6 Screw, phillips: No. 6-32 x 7/8.

26 194121006P13 Washer.

27 7878455P2 Solderless terminal.

28 19A127163P1 Washer.

29 19A127064P1 Insulator.

30 4035338P2 Solderless terminal: sim to Zierick 401.

31 19A121006P12 Washer .

32 N207PL5C6 Nut, hex: No. B8-32.

33 5492178P2 Washer, spring tension: sim to Wallace Barnes

375-20.

1T
N

U

|

A202

A203

29 28 30 3!

RC-2268

PRODUCTION CHANGES

Chianges in the equipment to improve perfars-’

are identified by a "Revision Letter', wh
pumber of the unit. The revision stamped
vious revisions. Refer to the Parts List

affected by these revisions,

REV., & - Power Amplifier Model 4EF44A17
Tncorporatod in initial shipme

REV. B -~ Power Amplificr Model 4EF44a11l
To reduce spurious output and
and tuning. Changed multiplie
to 19B2 19G4 and P& board fro.-
19D4 16268064 .

NOTE
Multiplior Board 19B20591:
with PA Board 19D416268G4

Multiplier Board 19B20&91.:

with PA Board 19D416268G2

ce or to simplify circuits
is stamped after the model
the unit includes all pre-~
descriptions of parts

smprove stability
csard from LOB205919G63

9D41626802 to

be used
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SCHEMATIC & OUTLINE DIAGRAM

450—470 MHz POWER AMPLIFIER ASSEMBLY
MODEL 4EF44A11 (REV. A AND EARLIER)
USED WITH TRANSMITTER TYPE KT-14-A

RC-2262C, Sheet 2

(19E500965, Rev. 3) )
(190416266, Sh. 1, Rev. 3)
(190416266, Sh. 2, Rev. 3)



GE PART NO. DESCRIPTION ' SE PAR! DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION ; ‘ :
PARTS LiST SYMBOL | GE PARTN SYMBOL | GE PART NO. DESC | PRODUCTION CHANGES
. Changes in the equipment to improve performance or to simplify circuits
LBI-4863 - (Part of L11) are ﬁentiﬁed b§ ap"Revision x’iem.czt-", 'wl;ich if{ stangeq a{t:v th§1m°del
ER sMD ICIEE i1 19A116080P8 Polyester: 0.15 uf £20%, 50 VOCW, [ 14 Silic . ¥t o : P212 I C cal: to A . ber of the unit. The revision stamped on the unit includes all pre-~
POWER AMPL}F]"EHV yester n % Q3 194129181P3 con, NPN ’ 4029840P1 Contact, electrical: sim to Amp 41854 i ) 3‘11‘2“: revisions. Refer to the Daris List for descriptions of parts af-
MODEL 4EF44A11 450-470 MHz c12 19B209408P2 Variable, mica: 435 pf, 400 VDCW. Q 19412918104 Silicon, NPN. L13 (Part of K1). p213 5401689P56 RF Cable assembly: approx 10 inches long with fected by these revisions.
: plug molded oh one end.
c13 198209408P3 Variable, mica: 7-50 pf, 400 VDCW. RESISTORS PLUGSE . . 320591063
4w owow s s s« = RESIS e . e e mom s w2 e PLUGS - v v = = REV, 4 -~ Multiplier Board 19B205¢
€14 19A116655P10 Ceramic dise: 220 pf %10%, 1000 VDCW; sim to w203 19412194866 Cable assembly: approx 2 inches long. Includes i mpirov b3, 14 jeleted L1, C3 and C4.
BNC Type JF Discap. ’ Rl 3R7TTPI00K Composition: 10 ohms +10%, 1/2 W. PL (Part of W1). (P204)., P ST i
SYMB{)L 1 GE PART ﬂe DESCRtPT]ﬂN €15 5496267P14 g;::;igméypéslgéntm%’ 20 VDCW; Sim to "2 3R7TPLOIK Composition: 100 ohms +10%, 1/2 w. Pil 4029840P2 Contact, electrical: sim to Amp 42827-2, w204 194121948G8 Cable assembly: approx 12 inches long. REV. B ~ To prevent Q1 on P.A. Bosrd from being overdriven.
: : , oo 3 IRTIPLOIK Composition: 10,000 otms £10%, 1/2 w. P12 4029840P1 Contact, electrical: sim to AMP 41854, Add R16.
clé 19411608008 Polyester: 0.15 uf +20%, 50 VDCW. :;,d p301 (Bart of K1), REV. A — PA Board 15D416268G2 - ”
] P ica: 4 0 b ] To improve power output <f transmitter.
c17 19B209408P3 Yariable, mica: 7-30 pf, 400 VDCW. HARNESS ASSEMBLY
a0 MULTIPLIER BOARD and RS 3RT7P101K Composition: 100 ohms $10%, 1,2 w. e, 19041620762 Changed R7 and R9.
19820591563 €18 === == ==~ - RESISTORS - - ~ - - ~ = - - (Includes C201-C204, J201, J202, P205, P209, o Mo o ted sourios emissi
”6 SRTTP300S Composition: 90 ohms 5%, 1/2 w P210, P212, P213, R201, W301) REV. B - To improve radiated spurious emissions.
CAPACITORS cle 194116655P14 Ceramic dise: 470 pf t10%, 1000 VDCW; sim to - B RL IRTTPATIK Composition: 4700 ohms +10%, 1/2 w. ’ s " 3 Addear oon.
--------- A e 1 Di. . Composition: hms . . vk
’ ’ ' BYC Type JF Discap RT* 3R77PO10 Composition: 91 ohms 5%, 1/2 w - 27782013 Gomposition: 200 ohms 5%, 1/Z w. REV, € - ’l'(f) émpro;vgtitabll(l:ﬁy anr; power output
03 194116080P6 Polyester: 0,068 pf £20%, 50 VDCW. €20 5496267914 Tantalum: 15 pf +20%, 20 VDCW; sim to In REV B and earlier: ) } ) of transmitter. anged #7.
; . ) R Sprague Type 150D, MECHANICAL PARTS
co 184116114P50 Ceramic: 39 pf £5%, 100 VDCW; temp coef O PPM. 3RTTRI3LT Composition: 330 ohms #5%, 1,2w. Vv b F em e e CABLES - - - - ~ ~ = = - (SEE RC-2268)
I N c21 194116080P8 Polyester: 0.15 pf 120%, 50 YOCW, :
cio 7489162P17 Silver mica; 38 pf 5%, 500 VICW; sim to R8 3R78B100K Compoesition: 10 ohms +10%, 1 w. .28 5491689P56 Cable assembly: includes black RG-58-U cable
Electro Motive Type DM-15, c22 19B209408P6 Yariable, mica: 37-140 pf, 400 VOCW, 104 with short phono plug (Pi). 1 7160861P16 Nut, sheet Spring. (USed to secure bottom cover)
4 y o b o o . } e RS SR7T8P471K Composition: 470 chms +10 1w ) } )
€11 1941166569120 Ceramic dise: 12 pf 5%, 500 VDCW, temp coef 23 19B209408P3 Variable, mica: 7«50 pf, 400 VDCW. ’ w2 198209044P13 Cable, RF: approx 7 inches. 2 N115P1508C13 Screw, flathead: No. 8 x 1/2. (Used to secure
o e 61145141 e 5.6 pf +5%, 100 VDCW; temp coet O DPM R0 IRTEPLOOK Composition: 10 obms +10%, 1 4. bottom cover).
* 116114 ic: B, + L 5 tepy L3 .
ciz I19A116114P2053 | Ceramic: 47 pf 5%, 100 VDCW; temp coef ~80 PPM. ca8 194 sranic pE 3%, ° , B, CAPACITORS = = « = = = = = = s LoA12167681 Gutde pin
In REV A and earlier: : MULTIPLIER/FILTER ) :
€13 5495323P12 Ceramic: .001 pf +100% ~20%, 75 VDCW. Azo3 19D413034G4 €201 5493302P7 Ceramic, feed=thru: 1000 pf +100%0%, 500 YOC¥; 7147223p2 Clip, loop. (Located by J202).
and 194116114P41 Ceramic: 22 pf 5%, 100 VDCW; temp coef sin to Allen Bradley Type FASC. ;
0 PPM., i 3 o 16555 i lator, w s+  nylon, Used with Q1 on
i eww e < CAPACITORS - - - - - - — = = c202 5493392P107 Ceramic, stand off: 1000 pf +100%~0%, 500 VDCW; 5 4036555P1 A,‘z‘g‘l‘l)“‘“: asher: sylom. (
“ =« = ~ ~ JACKS AND RECEPTACLES - - - -~ - sim to Allen-Bradley Type S85D. .
) . m e e N STIFIERS - - - - - 3 : le, mica: approx 7-50 pf, 400 VDCW; ) ) ) ) o ) ! ink. Wit .
a1 4033513P4 Centact, electrical: sim to Bead Chain L93-3, PIODES ARD RECTIFIERS ¢l 19411526205 e waren TyeaT o) 2 ¢203 549339207 Geramic, feed-thru: 1000 pf +100%-0%, 500 VDCW; 6 194121252P1 Heat sink. {Used with Gl on A1)
39 ¢RL 194115250P1 Silicon. , , 2ud sim to Allen Bradley Type FASC. 7 10290063 Retainer strap. (Used with Q1 on A201}.
2 c2 19B209418P1 Yariable, air: 1.75 to 7.65 pf; sim to C204
" thru EF Johnsen Type V. 8 198216016G1 Frame.
————————— INDUCTORS - - = == = - =~ = === - JACKS AND RECEPTACLES - - - - - - e JACKS AND RECEPTACLES
P ) e P N e R S S SN S [ N3 ARD REVEFIALLES -~~~ = 7 5491541P305 Spacer, hex. (UsSed to Secure top cover).
L3 7488079P9 Choke, RF: 2.7 ph 10%, 1.2 ohss DC res max; a1 4033513P4 Contact, electrical: sim to Bead Chain 193-3, 5 714633105 Silver mica: 15 pf +10%, 500 VDCW; sim to , , 9 pacer. e
sim to Jeffers 4411-13K. thra Underwood Type J1HF. J201 190303426G1 Connector: 20 pin contacts. 10 19B201074P204 Tap screw: No, 4«40 % 1/4. {(Used to secure
) . J5 04 retai .
14 18D402808G35 Coil. Includes tuning slug 5491798P2. c6 549330207 Ceramic, feed-thru: 1000 pf +100% -0%, 500 J202 19820568961 Connector: 18 pin contacts. 3204 retainer)
) . - 6 4033284P2 Contact, electrical: sim to Alcon 3-1215 3 Allen~Bradley T FASC. 3 P i ¢ cure J204),
15 190402608637 Coil. Includes tuning slug 549179892, J et ) VOCW; sin to Allen-Bradiey Type u 711871981 Betainer. {lised to sefure J204)
’ " , J9 4033513P4 Contact, eleetrical: sim to Bead Chain L93-31. 7 fer to Mechanical Parts RC-2268). |} &4 t ] e PLUGS - - - - - - - = =~ - ; tamped: No. 6«32 thread; sim to Palnut
R15 3R152P512) Composition: 5100 ohas 5%, 1/4 #. and ’ snd (Refer to Mechanica 12 7137968P8 gggég(s“t)gx?pe?pﬂsoof 0372 a;drgs o bess.
J10 c8 P105 {Part of W201).
. ) ) 198216158G1 Frame,
e PLUGS - - - - - - - - - - Ji3 403328452 Contact, electrical: sim to Alcon 3<1215. c13 (Refer to Mechanical Parts RC-2268). ngz {Part of W201). s ©
y . - i . . . . . i and an 36765G7 Serew. Part of €7 and €8 on A203). :
Film 4029840P1 Contact, electrical: sim to AMP 41854, Ji4 4033513P4 Contaet, electrical: sim to Bead Chain L93-«31. C14 P203 14 40 re ( i
and o 1271619 Nut. (Part of €7 and C8 on A203).
2 i15 ci7x | 19A116114P141 Ceramic: 5.6 pf 5%, 100 VICH; temp coef | P205 198209151P1 Terminal, solderless: sim to AMP 42284-5. 15 19412716121 ¢ ’ 2
) " o -30 PPM. . ¢ “over., . )
Po1 | 402984002 Contact, electrical: sim to Amp 42827-2. ||+ b _________ INDUCTORS - - ~ = = = = — = PRA. | »p2os 4029840P2 Contact, electrical: &im to dmp 438373, 16 19C311432P1 Cover. (A203) 2 2
I o " . ) § q Earlier than REV A: i ; 7357 hex. d to secure bottom cover).
P102 402984091 Contact, electrical: sim to AMP 41854, L3 7488079P16 Choke, RF: 10,0 ph %10%, 0,60 ohms DC res max; ax p210 4029840P1 Contact, electrical: sim to AMP 41854. 17 15412735781 Spacer, hex. (Use eeure o4 o3
sim to Jeffers 4421-7K. 19A116114P41 Ceramic: 22 pf 5%, 100 VDCW; temp coef O PPY. ) . 16R9163456 36t o er. 2
) , 9 r ’ pa12 4029840P1 Contact, electrical: sim to AMP 41854. 18 19821634261 Bottom cover s
momow s s e < TRANSISTORS « « = « « « -~ 14 748807993 Choke, RF: 0.33 ph £20%, 0.07 ohms IC res max; , , , 19 19821601763 Top cover. v
. § . sim to Jeffers 4412-84. ¢ | 4 kea s DIODES AND RECTIFIERS - - - - - - P213 19B209151P1 Terminal, solderless: sim to AMP 42284-5. "
& 1aaligoisry Silicon, NPN. i 20 19031127791 Heat sink. 23 5
L& 198216275P5 Coil, CR3 4037822P1 Silicon. ; . ~ ‘ 22 ,
RESISTOR: - . , , S N A S Bt RESISTORS - - - - - - - - - 21 19031796021 Heat sink. (Used with A202). ] T G A20?
--------- ' Socmmmoes v 7488079913 s RF}f 5'6245111 ftlrﬁ%’ 0-30 ohms DC res max; o 19411580972 Silicon, capacitive. R201 198208022089 Wi d: 0,1 ohms 5%, 2 w; sim to IC S
i effers «4K . rewound : .1 ohms %5%, & . i 3 . — - o i
Rl 3RTIPATIK Composition: 47,000 ohms £10%, 1/2 . sim to Je Type BWH. ' 2 715072714 Tabing, vinyl. (Specify length) = — j '
, 17 7488079P16 Choke, RF: 10.0 ph +10%, 0.60 ohms DCresmax; | | | ____._ AND RECEPTACLES ~ - - = « = . . . sin to H.H. Swith 2150, o , , |
R4 3RTTPL20K Composition: 12 ohms £10%, 1/2 w. e A e b JACKS AND RECEPTACLES R202 Sneludes: 23 7147306P2 Bushing, insulator: sim to i 25— LI5S QI-Q4 32 33
J1 7104941P16 Jack hono: wsim to National Tel, X 1 X ., 6-32,
R15 (Part of L5). L8 10412916791 Coil. » B 19A127071P1 Strap. 24 7141225P3 Nut, hex: XNo, 6-3
. . . 33 P £ K1), 1406 : : No., 6- /8.
R16* 3R152P4303 Composition: 43 ohms 5%, 1/4 w. Added by REVB 8 198219376p1 cot1. Ja04 (Part of K1) 164197079D1 Siide. 25 N80P13014C6 Sorew, phillips: No, 6-32 x 7/ ’
, o 19A121006P13 Washer., /’\- s
PA BOARD L0 7488079P16 Choke, RF: 10.0 ph +10%, 0.60 obms DCres max; | I | ] Ll L. ... .. RELAYS - - -~ ~ =~ == - = = R203 19412707171 Strap. 26 AL e /= - Cl4
202 19041626862 sim to Jeffers 4421-7K, , o " ) 27 787845592 Solderless termimal. A203 [T
i K1 19B209419P1L Armature, coaxial: 100 obms £10% coil res, ) / 0 N
L1l 7488079P40 Choke, RF: 5.60 ph *10%, 0,15 ohms DC res max; 1 form € eontacts, 13.6 VDC +20%; sim to Magne- | &} ]| = -- - oo CABLES ~ -~~~ =~~~ ~ =~ ] 28 16412716301 Washer. // / N\
’ sim to Jeffers 4422-1K, craft Blectric 120X-70. (Includes 3204, 113 ) - ; . / 4 N
-------- CAPACITORS - -~ ~ - - - - - - ’ bRy 1 w201 CABLE ASSEMBLY % 16A1270641 Insulator, / 29 29 . :
, o - - 112 1982193762 Cotl, 19820526862 26 57 o8 7 28 30 31
3 7489162P118 Silver wica: 47 pf 1l0%, 500 VICH; sim to , .. 30 4035338P% Solderless terminal: sim to Zierick 401.
Electro Notive Type DH-15. L4 19412928151 Coil. S, INDUCTORS - - - - - - = - - PLUGS ’ RC-2268
c4 5496267P14 Tantalum: 15 uf $£20%, 20 VDCW; sim to 115 19821636561 Coil. - 19821615351 Coil. 1 31 194121006912 Washer.
Sprague Type 150D, P105. 19820934192 Socket, tube: 9 pins; sim to Elco 04-720. 32 N207P15C6 But, hex: No. 8-32.
! ) L6 19821937681 Coil. L3 19B216164P1 Coil, .
cs 19A118080P8 Polyester: 0.15 ut £20%, 50 VICW. p202 4029840P2 Contact, electrical; sim to Amp 42827-2. 33 5492178P2 Washer, spring tension: sim to Wallace Barnes
I . L7 19A129166P1 Coil. , 2p1 Coil, and -20.
6 198209408P2 Variable, mica: 4-25 pf, 400 VDCW. L4 18820598 0 e 375-20
oy ) i L18 T7488079P49 Choke, RF: 33.0 ph #10%, 1.90 ohms DC res max; 19821644863 Coil.
c8 19A116655P19 Ceramic disc; 1000 pf 420%, 1000 VOCW; sim to St th Jetfers 4439-10%. ; L5 9B218448G3 o o
BHMC Type JF Discap. Le 19821644861 Coil, W202 CABLE ASSEMBLY
. N ) e I . Lig 18A120282P1 Coil. 16412194863
co 194116655P8 Ceramic dise: 150 pf *10%, 1000 VOCW, sinm to 19 19A127261P1 Coil.
RMC Type JF Discap.
U N Y N (PSP — [ Qo = o= o= om o w oo 5 . £ iy . U oy PLUGS ~ = « ~ = = = = « =
cto 5496267014 Tantalum: 15 uf £20%, 20 YICH; $in €0 TRANSISTORS Lo 187845502 Terminal, lug oo
Sprague Type 150D. gt 19412918191 $ilicon, NPN, L1l 194127445P1 Coil. (Includes L12). P211 4029840P2 Contact, electrical: sim to Amp 428272,
and
a2

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES



PARTS LIST

LBI-3912H

406--470 MHz RECEIVER

MODELS 4ER49A10-12  406--420 MHz
MODELS 4ERS0A10-12  450--470 MHz

SYMBOL

G-E PART NO

————————— CAPACITORS- - - - - - - - -
€301 19A116656P5J0 Ceramic disc: 5 pf #0.5 pf, 500 VDCW, temp coef
0 PPM.
C302+* 19A4116656P4J0 Ceramic disc: 4 pf 0.5 pf, 500 VDCW, temp coef
0 PPM.
In REV F and earlier:
19A116656P5J0 Ceramic disc: 5 pf #0.5 pf, 500 VDCW, temp coef
0 PPM.
c303 19A116656P18J1 Ceramic disc: 18 pf *5%, 500 VDCW, temp coef
-150 PPM.
C304* 19A116656P14 Ceramic disc: 470 pf +10%, 1000 VDCW; sim to
RMC Type JF Discap.
Earlier than REV D:
5496219P345 Ceramic disc: 18 pf £5%, 500 VDCW, temp coef
-150 PPM.
Cc305 19A116656P18J1 Ceramic disc: 18 pf 5%, 500 VDCW, temp coef
-150 PPM,
Cc306 19A116656P4J2 Ceramic disc: 4 pf #0.5 pf, 500 VDCW, temp coef
-220 PPM.
€307 19A116655P20 Ceramic disc: 1000 pf *10%, 1000 VDCW; sim to
RMC Type JF Discap.
Cc308+% 19A116656P4J0 Ceramic disc: 4 pf #0.5 pf, 500 VDCW, temp coef
0 PPM.
In REV F and earlier:
19A116656P5J0 Ceramic disc: 5 pf 30.5 pf, 500 VDCW, temp coef
0 PPM,
C309+* 19A116656P4J0 Ceramic disc: 4 pf +0.5 pf, 500 VDCW, temp coef
0 PPM.
In REV G and earlier:
19A116656P3J0 Ceramic disc: 3 pf 0.5 pf, 500 VDCW, temp coef
0 PPM.
C310+* 19A116656P33J1 Ceramic disc: 33 pf 5%, 500 VDCW, temp coef
-150 PPM.
Earlier than REV E:
5496219P345 Ceramic disc: 18 pf *5%, 500 VDCW, temp coef
-150 PPM.
c311 19A116656P18J1 Ceramic disc: 18 pf 5%, 500 VDCW, temp coef
and -150 PPM,
c312
c313 19A116655P20 Geramic disc: 1000 pf +10%, 1000 VDCW; sim to
RMC Type JF Discap.
€314 19A116656P5J0 Ceramic disc: 5 pf +0.5 pf, 500 VDCW, temp coef
0 PPM.
C315%* 19A116656P4J0 Ceramic disc: 4 pf #0.5 pf, 500 VDCW, temp coef
O PPM.
In REV G and earlier:
19A116656P3J0 Ceramic disc: 3 pf +0.5 pf, 500 VDCW, temp coef
0 PPM.
c316 19A116655P20 Ceramic disc: 1000 pf +10%, 1000 VDCW; sim to
RMC Type JF Discap.
Cc317 19A116656P18J1 Ceramic disc: 18 pf 5%, 500 VDCW, temp coef
-150 PPM.
€318 19A116655P20 Ceramic disc: 1000 pf +10%, 1000 VDCW; sim to
RMC Type JF Discap.
Cc319 19A116656P18J1 Ceramic disc: 18 pf 5%, 500 VDCW, temp coef
-150 PPM.
€320 19A116080P1 Polyester: 0.01 pf £20%, 50 VDCW.
and
€321

DESCRIPTION SYMBOL}G-E PART NO DESCRIPTION SYMBOL|G-E PART NO DESCRIPTION
€350 5490446P2 Variable, ceramic: approx 5-25 pf, 350 VDCW, Cc3g91 19A116656P180J1 | Ceramic disc: 180 pf *5%, 500 VDCW, temp coef C431 549626 7P2 Tantalum: 47 pf +20%, 6 VDCW; sim to Sprague
temp coef 0 PPM; sim to Erie Style 557-36, ~150 PPN, Type 150D,
C351 5496218P254 Ceramic disc: 43 pf #5%, 500 VYDCW, temp C392# 5496219P43 Ceramic disc: 13 pf *5%, 500 VDCW, temp coef C432 194116080P8 Polyester: 0,15 pf +20%, 50 VDCW,
coef ~80 PPM, O PPM,
C433»* 5496267P10 Tantalum: 22 uf #20%, 15 VDCW; sim to Sprague
€353 5496219P35 Ceramic disc: 4 pf #0,25 pf, 500 VDCW, temp coef In REV J and earlier: Type 150D, Deleted by REV C:
O PPN.
5496219P42 Ceramic disc: 12 pf *5%, 500 VDCW, temp coef C434 5490008P131 Silver mica: 150 pf *10%, 500 VDCW; sim to
€354 5490446p2 Variable, ceramic: -approx 5~-25 pf, 350 VDCW, O PPN, Electro Motive Type Di-15,
temp coef 0 PPM; sim to Erie Style 557-36.
C393 19A116656P180J1 Ceramic disc: 180 pf 5%, 500 YDCW, temp coef C435 19A116080P203 Polyester: 0,022 pf 5%, 50 VDCW.
€355 5496218P254 Ceramic disc: 43 pf +5%, 500 VDCW, temp ~150 PPM,
coef -80 PPM. C436 19C300075P Polyester: 4700 pf 5%, 100 VDCW; sim to
C394= 5496219P43 Ceramic disc: 13 pf +5%, 500 VDCW, temp coef 4700 GE Type 61F,
€356 5496219P36 Ceramic disc: 5 pf +0.25 pf, 500 VDCW, temp coef O PPN,
O PPM, C437 19C300075P Polyester: 3300 pf *5%, 100 VDCW; sim to
In REV J and earlier: 330000 GE Type 61F,
€357 5490446P2 Variable, ceramic: approx 5-25 pf, 350 VYDCW,
temp coef O PPM; sim to Erie Style 557-36, 5496219P42 Ceramic disc: 12 pf *5%, 500 VDCW, temp coef C438 19A116080P7 Polyester: 0.1 uf *20%, 50 VDCW,
0 .
€358 5496218P254 Ceramic disc: 43 pf 5%, 500 VDCW, temp C439% 5496267P17 Tantalum: 1.0 pf *20%, 35 YDCW; sim to Sprague
coef -80 PPM. C395 19A116656P200J1 Ceramic disc: 200 pf *5%, 500 VDCW, temp coef Type 150D,
~150 PPM.
C359 7491827P2 Ceramic disc: .01 uf +80% -30%, 50 VDCW; In REV K and earlier:
sim to Sprague 19C. C396 5494481P128 Ceramic disc: 2700 pf *10%, 1000 VDCW; sim to
RMC Type JF Discap, 18A116080P9 Polyester: 0,22 pf £20%, 50 VDCW,
€360 19A115659P1 Variable, compression mica: approx 16-141 pf,
150 VDCW; sim to El-Menco Type 42, C397 19A116080P1 Polyester: 0,01 pf +20%, 50 VDCW, C440 19A116080P5 Polyester: 0,047 ptf *20%, 50 VDCW.
€361 5496219P54 Ceramic disc: 43 pf +5%, 500 VDCW, temp coef C398 19A116080P5 Polyester: 0.047 uf +20%, 50 VDCW. C441 19A116080P7 Polyester: 0.1 pf *20%, 50 VDCW.
PPN,
€399 5494481P112 Ceramic disc: 1000 pf *10%, 1000 VDCW; sim to C442» 5496267P13 Tantalum: 2,2 puf *£20%, 20 VDCW; sim to Spragie
€362 5496219P13 Ceramic disc: 22 pf +10%, 500 VDCW, temp coef RMC Type JF Discap. Type 150D. Deleted by REV C,
0 .
Cc401 194116080P1 Polyester: 0,01 pf *20%, 50 VYDCW. C443 5496267P10 Tantalum: 22 pf +20%, 15 VDCW; sim to Sprague
€363 5490008pP23 Silver mica: 68 pf 15%, 500 VDCW; sim to Type 150D,
and Electro Notive Type DM-15. €402 5490008P119 Silver mica: 47 pf *10%, 500 VDCW; sim to
€364 Electro Motive Type DM-15, C451 5496219P544 Ceramic disc: 15 pf %5%, 500 VYDCW, temp coef
=330 PPN,
€365 19A116080P6 Polyester: 0,068 pf *20%, 50 VDCW. C403 5494481P111 Ceramic disc: 1000 pf +20%, 1000 YDCW; sim to
RMC Type JF Discap, C452 5496219P545 Ceramic disc: 18 pf +5%, 500 VDCW, temp coef
C366 5490008P35 Silver mica: 220 pf *5%, 500 VDCW; sim to -330 PPM.
Electro Motive Type DM-15, €404 19A116080P5 Polyester: 0,047 puf *20%, 50 VDCW.
C453 5496219P35 Ceramic disc: 4 pf 5%, 500 VDCW, temp coef
Cc367 19A116080P5 Polyester: 0.047 uf *+20%, 50 VDCW. C405 5494481P112 Ceramic disc: 1000 pf *10%, 1000 VDCW; sim to O PPN,
RMC Type JF Discap.
C368 19A116080P6 Polyester: 0,068 pf +20%, 50 VDCW. C454 5496219P667 Ceramic disc: 150 pf 5%, 500 VDCW, temp coef
C406 19A116080P1 Polyester: 0.01 puf *20%, 50 VDCW, -470 PPM.
c370 7491827p2 Ceramic disc: ,0l uf +80% -30%, 50 VDCW;
sim to Sprague 19C, €407 7491393P1 Ceramic disc: ,00l1 pf +100% -0%, 500 VDCW; C455 5494481pP112 Ceramic disc: 1000 pf +10%, 1000 VDCW; sim to
sim to Sprague 1219C4. and RMC Type JF Discap.
c3s81 19A116656P160J1] Ceramic disc: 160 pf *5%, 500 VDCW, temp coef C456
-150 PPN, c408 7491827P2 Ceramic disc: .01 uf +80% -30%, 50 VDCW;
sim to Sprague 19C, €457 5496219P3 Ceramic disc: 3 pf +10%, 500 VDCW, temp coef
Cc382» 5496219P43 Ceramic disc: 13 pf #5%, 500 VDCW, temp coef < 0 PPN,--
o . C409 5494481P112 Ceramic disc: 1000 pf +10%, 1000 VDCW; sim to
RMC Type JF Discap. C458 5496219P544 Ceramic disc: 15 pt #5%, 5OP VYDCW, temp coef
In REV J and earlier: -330 PPN,
Cc4l10 19A116080P1 Polyester: 0.01 puf +20%, 50 VDCW.
5496219P42 Ceramic disc: 12 pf 5%, 500 VDCW, temp coef €459 5496219P545 Ceramic disc: 18 pf £5%, 500 VDCW, temp coef
O PPM, C411 19A116080P5 Polyester: 0.047 pf *20%, 50 VDCW, =330 PPN,
c383 19A116656P180J1] Ceramic disc: 180 pf +5%, 500 VDCW, temp coef c412 194116080P7 Polyester: 0.1 pf +20%, 50 VDCW, C460 5496219P35 Ceramic disc: 4 pf 5%, 500 VDCW, temp coef
~150 PPN, O PPM,
C413 5494481P108 Ceramic disc: 470 pf +10%, 1000 VDCW; sim to
C384»* 5496219P43 Ceramic disc: 13 pf 15%, 500 VDCW, temp coef RMC Type JF Discap. C461 5496219P667 Ceramic disc: 150 pf +5%, 500 VDCW, temp coef
O PPN, ~470 PPM,
C414 5494481P112 Ceramic disc¢: 1000 pf +10%, 1000 VDCW; sim to
In REV J and earlier: RMC Type JF Discap. C462 5494481P112 Ceramic disc: 1000 pf +10%, 1000 VDCW; sim to
and RMC Type JF Discap.
5496219P42 Ceramic disc: 12 pf +5%, 500 VDCW, temp coef c415 19A116080P1 Polyester: 0.0l pf +20%, 50 VDCW. €463
O PPM,
c416 19A116656P180J1} Ceramic disc: 180 pf #5%, 500 VDCW, temp coef C464 5496219P3 Ceramic disc: 3 pf #0.5 pf, 500 VDCW, temp coef
C385 19A116656P180J1 Ceramic disc: 180 pf 5%, 500 VDCW, temp coef =150 PPM, 0 .
-150 PPM,
C417 19A116080P5 Polyester: 0.047 puf %£20%, 50 VDCW, C465 5494481P112 Ceramic disc: 1000 pf $10%, 1000 VDCW; sim to
C386* 5496219P43 Ceramic disc: 13 pf *5%, 500 VDCW, temp coef - RMC Type JF Discap.
1] . c41s8 5490008P137 Silver mica: 270 pf *10%, 500 VDCW; sim to
and Electro Motive Type DN-15, c466 5496219P3 Ceramic disc: 3 pf 10,5 pf, 500 YDCW, temp coef
In REV J and earlier: C419 o .
5496219P42 Ceramic disc: 12 pf 5%, 500 VDCW, temp coef c420 5496219P656 Ceramic disc: 51 pf +5%, 500 VDCW, temp coef €467 5496267P9 Tantalum: 3,3 pf +20%, 15 VDCW; sim to Sprague
O PPN, -470 PPM. Type 150D,
c387 19A116656P180J1 | Ceramic disc: 180 pf +5%, 500 VDCW, temp coet c421 5494481P112 Ceramic disc: 1000 pf +10%, 1000 VDCW; sim to cs88 5496219P244 Ceramic disc: 15 pt 15%, 500 VDCW, temp coef
~150 PPH, and : RMC Type JF Discap. ~80 PPM.
C422
€388* 5496219P43 Ceramic disc: 13 pf 15%, 500 VDCW, temp coef C469 18A116655P20 Ceramic disc: 1000 pf +10%, 1000 YDCW; sim to
0 PPN, c423 19A116080P109 Polyester: 0.22 uf £10%, 50 VDCW, RMC Type JF Discap.
1n REV J and earlier: ca24 5494481P112 Ceramic disc: 1000 pf ¥10%, 1000 VDCW; sim to €470 74018272 Ceramic disc: .0l pf +80% -30%, 50 VDCW;
RMC Type JF Discap. 8im to Sprague 19C,
5496219P42 Ceramic disc: 12 pf #5%, 500 VDCW, temp coef
0 PPN, c425 19A116080P6 Polyester: 0,068 uf +20%, 50 VDCW. ::’gl 5496219P37 gerulic disc: 6 pf 10,25 pf, 500 VDCW, temp coef
c3se 19A116656P180J1| Ceramic disc: 180 pf +5%, 500 VDCW, temp coef ca26 19A116080P7 Polyester: 0.1 uf £20%, 50 VDCW. 472
=150 PPN,
c427 19A116080P108 Polyester: 0.15 pf +10%, 50 VDCW. C473 19A116655P20 Ceramic disc: 1000 pf £10%, 1000 VDCW; sim to
C390% 5496219P43 Ceramic disc: 13 pf 5%, 500 VDCW, temp coef é‘::ds RMC Type JF Discap.
O PPM, 2
C474 7491827P2 Ceramic disc: .0l pf +80% -30%, 50 VDCW;
In REV J and earlier: C429 194116080P8 Polyester: 0,15 uf $20%, 50 VDCW. sim to Sprague 19C,
5496219P42 Ceramic disc: 12 pf 5%, 500 VDCW, temp coef €430 5494481P112 Ceramic disc: 1000 pf +10%, 1000 VDCW; sim to C475 5496219P241 Ceramic disc:

O PPN,

RMC Type JF Discap.

coef ~80 PPN,

10 pf 10,25 pf, 500 VDCW, temp

(Cont'd on 19R621221)
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{(Cont'd from RC~1732) PRODUCT'ON CHANGES

; s .~k 7 £ P ) ™E O 9 SYMBOL GE PART NO DESCR%PI'ON Changes in the eguipment to improve performance or to simplify circuits are identified by
4 fe) E PART . =S 1 (e 3 1 31 - { CRIPTI SYMBOL]G-E PART NO DESCRIPTION SYMBOL|G-E PART NO DESCRIPTION § . . a "Revisior Letter", which is stamped after the model number of the unit. The revision
|sYMBOL|G-E PART NO DESCRIPTION SYMBOL|G-E PART NO DESCRIPTION SYMBOL|G-E PART NO DESC ON B CR | 3, Bevision letter, unich is stamped sffor the model pumber of the urit. Tie revision
— - R - tion of parts affected by these revisions.
) e { R368 3R152P181K Composition: 180 ohms +10%, 1/4 w. R410% 3R152P182J Composition: 1800 ohms %5%, 1/4 w., Deleted w » =« - - - VOLTAGE REGULATORS . . - . _ _ .
C476 5496219P242 Ceramic dise: 12 pf 5%, 500 YDOW, temp coef 1.303B 19D413078G3 Coil: frequency range 394-433 MHz. Q314 18A115889P1 Silicon, NPN; &im to Type 2N2712, by REV C. - REV. A ~ To improve performance of lst RF Amplifier. Added C483.
~80 PPN, thru R369 SRTTP5128 Composition: 5100 ohms 5%, 1/2 w. VRd31 4036887940 Siticon. Z
L304A 18D413078GL Coil: frequency range 438-483 Mz, Q316 R411* 3R152P4735 Composition: 47,000 ohms +5%, 1/4 w, Deleted » dener. REV. B - To provide adequate lst oscillator imjection voltage. Changed R452, R457, and
477 54862190243 Ceramic dise: 13 pf #5%, 500 VDCW, temp coef ) | R370 3R77P181K Composition: 180 chms +10%, 1/2 w. by REV C. R463.
-80 PP, 1.304B 19D413078G3 Coil: frequency range 394<433 MHz. Q317+ 18A116774P1 Silicon, NPN, ; ) - o SOCKETS . . »
1ot 438-483 ¥R - " " R371 3RT7PLOK Composition: 10,000 ohms ¥10%, 1/2 w. R412 3R77P561 Composition: 560 ohms 5%, i/2w. ¢+ ¢ (  } 7T T TToT T .- REV. € = To ¢liminate objectionable squelch thump. Deleted R387, R410, R41l, féiﬁg c442,
€478 194116656P30J 8 Ceramic dise: 30 pf 5%, 500 VDCW, temp coef L3054 19D413078GL Coil: reguency range 4 8 2., In REV K and earlier: ) ) ) Xy4és P N . . . R476, €481, and §321. Added CR433, R477, R478B, R479, C484, C485, an¢ .
-80 pPM, ! ’ R372 3RTTPIIIK Composition: 33,000 ohms *10%, 1/2 w. R451 3R15291035 Composition: 10,000 obms #5%, 1/4 W. ane 549027701 Trapsistor, phen: 4 contacts; sim to Eleo 3303. ’ ' ' ' ' '
13058 19D413078G3 €oil: frequency range 394-433 MHz. 194115889pP1 Bilicon, NPN; sim to Type 2N2712, : o XY439
479 5496219p347 Ceramic disc: 22 pf 15%, 500 VICW, temp coef ] . RAT3 3RT7P102K Composition: 1000 ohms +10%, 1/2 w, R452% 3R152P333K Composition: 33,000 ohms *10%, 1/4 w. Outline Diagram was: Schematic Diagram was:
~150 DPK. 13064 19D413078GL €oil: freguency range 438-483 MHz. Q318% 194115300P4 Silicon, NPN; sim to Type 2N3053. . . . . CRYSTALS
3 1 os 394.433 M N " R374 3R77P181K Composition: 180 ohms #10%, 1/2 w. Earlier than RE¥B: ¢ p ToTmomommoss WRAIMBRS s mmmm T
c480 184116080P1 Polyester: 0.01 pf +20%, 50 VDCW. 13068 19D4130786: €oil: frequency range 394-433 MHz. In REV X and earldier: ; ) o 3 " .
’ , , , | m315 3RTTPELAT Composition: 51,000 ohms 5%, 1/2 w. 3R1521837 Composition: 18,000 ohms 5%, 1/4 w. o 19821340361 Crygeal:  ircguency 11945 XHz, temp range
€481 549626 TPS Tantalum: 4.7 pf +20%, 10 VDOW; sim to Sprague 1312 19B205224G5 Coil, 19A115300P2 Silicon, NPN; sim to Type 2N3053, i and ) o & + .
‘Type 150D ) © R376 R453 3R152P1083 Composition: 10,000 ohms 5%, 1/4 w.
o ) o ) o 1313 19820522462 Coil, Q3Lo* 194116774PL Silicon, NPN, : , N KOTE: Wh deri ive GE Part Numb a
€482 5496219P256 Ceramie dise: 51 pf 5%, 500 VDCW, temp coef . ) : and R377 IRTTPE82K Composition: 6800 ohms #10%, 1/2 w. R454 3R152P150K Composition: 15 ohms *10%, 1/4 w. Srecify oen :e‘f"” ering, g”g g art Namber an
~80 PRU. L314 19820522466 Coil. Q320% 3 ) ) pecify eXact frequency needed. ’
N o ) ) ) In REV K and earlier: R378 3R77TPLO4K Composition: 0.10 megohm 10%, 1/2 w. R455 3R152P681J Composition: 680 ohms #5%, 1/4 w. TCOM F _ ing Freg -12 DC AMPL. e
C483* 5496219p36 Ceramic disc: 5 pf 5%, 500 VDCW, temp coef L315 7488079P18 Choke, RF: 15 ph *10%, 1.20 ohms DC res max; ] requency = WEF&Q.;L‘A Q320- Q321 et 4304
0 PPE. Added by REV A. sim to Jeffers 4421-9K. 194115889P1 Bilicon, NPN; sim to Type 2N2712. R378 3RT7PLE3K Composition: 15,000 ohms #10%, 1/2 w. R4586 3R152P1033 Composition: 10,000 ohms 5%, 1/4 w. e H52, . 24:01¢ s | yiiov REC
C484% 5496267P9 Tantalum: 3.3 uf £20%, 15 VOCW; sim to 1321 1941157111 Freq: 455 KHz; sim to Automatic Mfg EX12670. Q321+ 194115888P1 Silieéon, NDN; sim to Type 2N2712. Deleted by . g380 3RT7P3323 Composition: 3300 ohms #5%, 1/2 w. R457* 3RL52P333K Composition: 33,000 chéis #10%, 1/4 W. cegstal Fregmency = i 1 H2o- 28R Li0] wmroise
Sprague Type 150D. Added by REY C, and REV C. f = -
) 1322 . R38L 3R77P333K Composition: 33,000 ohms ¥10%, 1/2 w. Earlier than REV B: 9 (81290 24- < 2 | e e
C485% 549626 7P228 Tantalum: 0.47 uf +10%, 35 VDCW; sim to . ) Q451 184115925pP1 Silicon, NPN. : - W30.  24-R HIO
Sprague Type 150D. Added by REV C. 1323 19A115711P2 Freq: 455 KHz; sim to Automatic Mfg EX12671, at;é‘g : R382 3R132P221J Composition: 220 ohms 5%, 1/4 w. 3R152P183J Composition: 18,000 chms #5%, 1/4 w. Y45 1682088901 Quartz: freq range 42-55 MHz, temp range @“ R3] L2
p B} e a Ry O, e} ’ _ )
case 5406267P14 Tantalum: 15 pf £20%, 20 ¥OCW; sim to 1324 104115711P1 Freq: 455 KHz; sim to Automatic Mfg EX12670, RESISTORS . psss 3R77P332K Composition: 3300 ohms ¥10%, 1/2 w. R458 3R152P1035 Composition: 10,000 ohms *5%, 1/4 w. L 0% to +85°C. HE e -t 4 | (D) OSC
Sprague Type 150D, Added by REY €, ’ ) e e - e e : ) " 20, 24 -G 3
L325 194115711P2 Freq: 455 KHz; sim to Automatic Mfg EX12671, o ) ) F 1 3R152P332K Composition: 3300 ohms *10%, 1/4 w. R459 3R152P150K Composition: 15 ohms +10%, 1/4 w. 5 > 2 5| Mot
487+ 19A116656P370 Ceramic disc; 3 pf 0.5 pf, 500 VDCW, temp coef R301 3R152P103J Compogition: 10,000 ohus 5%, 1,4 w. S U s N U O [ SN N [ S MISCELLANEOUS. A0 i<s
0 PPM. Added by REV G, L326 18A115711PL Freq: 455 KHz; sim to Automatic Mfg EX12670, o o ) i R385 BR152P152K Composition: 1500 ohiis +10%, 1/4 w. R460 3R152P681J Composition: 680 oums +5%, 1/4 w. - S 10, #407 31800
R302 BR152P272J Composition: 2700 ohms 5%, 1/4 w. : ) 4036555D1 I N . Used wi UF cR308 2200 deu
R 1327 184115711p2 Freq: 455 KHz; sim to Automatie Mfg EX12671, o . R386* 3R77PLE3S Composition: 15,000 ohms +5%, 1/2 w. R461 3R152P201J Composition: 200 ohms 15%, 1/4 w, " nsulator, disc: nylon. (Used with Q318). — e R4TE
------ DIODES AND RECTIFIERS . _ _ _ . _ R303 3R152P391J Composition: 390 ohms *5%, 1/4 w, : and 1912706092 i . . 1500 " 2e-p
L328 194115711P1 Freq: 455 KHz; sim to Automatic Mfg EX12670, ) i In REV K and earlier: R462 1 P Can. (Used with L301-L306 and 1457), T o S 43 R
CR301» 19A115250P1 Silicon, Deleted by REV D, § . R304 8R152P471J Composition: 470 ohms *+5%, 1/4 w, 19821616561 - I&M‘w 1<
L329 184115711P6 Freq: 455 KHz; sim to Toko PEFCN-14733 CX13, o ) ) 3RTTP203J Composition: 20,000 ohms 5%, 1/2 w, R463% 3R152P2433 Composition: 24,000 ohms 5%, 1/4 w, ate. | L DA
CRS02 4038056P1 Germanium, ) R305 3R152P103J Composition: 10,000 ohms +5%, 1/4 w, 10A121088P1 c Gsed with L5 52 : S
and 1330 19A115711P7 Freq: 455 KHz; sim to Toko PEFCN-14734 BNL2, o i R3BT* IRL52P753F Composition: 75,000 ohms 5%, 1/4 w, Deleted Earlier than REV B: an. (Used with L451 and 1452). oA
CR303 R306 FR152P272F Composition: 2700 ohms 5%, 1/4 w., | by REV C. 1 i . >___<44
1331 19B209405P1 Beactor, audio freq: 142 mh 5%, at 0.1 v N o : 3R152P123J Composition: 12,000 ohms 5%, 1/4 w, 9E500824P1 Chassis. 3 Lomsor A can ccass SRaoe Lcas $nan { oa
CR304 19411525091 Silicon. thru 0.27 v; sim to Aladdin 405-10%, R307 3R152P3915 Compasition: 380 ohms 5%, 1/4 w. : R388 3R77P300J Composition: 30 ohms 5%, 1/2 w, 06D6 s o s s 54 TR l 2.20F 47K argr 397K et 13
and ) ) ) ) : R464 3R152P822d Composition: 8200 ohms 5%, 1/4 w. 4035306P62 Washer, fiber. (Used with FL301). : -5x
CR305 1451 19B205917G1 Coil, Ineludes tuning slug 19B200497P2, R309 BR77P1033 Compasition: 10,000 ohms 5%, 1,2 w. :  R389 BR77P681Y Composition: 680 obms 5%, 1/2 w, ) 1 61 v C. GRD
and o : R465 3R152P221K Composition: 220 ohms +10%, 1/4 w. = 4Gy shvc s
CR306 549492201 Siticon., L452 R310 3R77P2723 Composition: 2700 ohms 5%, 1/2 w. :  R390* BRT7P2423 Composition: 2400 ohms £5%, 1/2 w,
. o d R466 3R152P201J Composition: 200 ohms 15%, 1/4 w. 24:-6 s | (G AUDIO PA (BIAS METERING)
CR307 19A115250P1 Silicon, 1453 7488079P6 Choke, RF: 1 ph #10%, .30 obhms DC res max; R311 3RTTR47T2S Composition: 4700 ohms #5%, 1/2 w, ; In REV K and earlier: .
an sim to Jeffers 4411-8K, B ) H R468 SR152P162J Composition: 1600 ohms 5%, 1/4 w. | was
CR308 R312 BRTTPATLS Composition: 470 ohms 5%, 1/2 w. : 3R77PI32K Composition: 3300 ohms +10%, 1/2 w. . ' - - § oo o
1454 19B205236G1 €oil, Ineludes tuning slug 19B200497P2. thru \ R469 3R152P103J Composition: 10,000 ohms 5%, 1/4 w, P LAY & B - ; 4303
CR451* 19A116052P1 Stlicon, ) R315 | R391 3R77P431J Composition: 430 ohms 5%, 1/2 w, ]
L455 19820523961 Coil, Includes tuning slug 19B200497P2. » ; 1 R470 3R152P104J Composition: ©,10 megohm #£5%, 1/4 w. b3 6| AUDIO PA (BFAS METERING)
In REV H and earlier: R329 3R152P330K Composition: 33 ohms +10%, 1/4 w. R392(8400} 19B209320P1 | Resistor assembly., Variable, carbon film, and ]
L456 19820524062 Coil, Includes tuning slug 19820049792, ) ) ) includes: R471 B = 8f{ VC H
19411525001 Silicon, ) R330 SR77TP333K Composition: 33,000 chms +10%, 1/2 W, (R392) 20,000 ohms *20%, 0,25 w; ) T
L4374 18D4130786G2 Coil: freguency range 419-464 Miz. ) ) : (R400) 5000 ohms £20%, 0.25 w; R472 3RT7PB23J Composition: 82,000 ohms #5%, 1/2 w. REV. D - To replace transistor no longer available and improve receiver : ®| Ve oRe
CR452 19A116081P1 Silicon, . R331 3RTTPE22K Composition: 8200 ohms 110%, 1/2 w, | sift to Centralab Series 5 (Type 71~2). front end stability. Deleted C483 and CR301. Changed €304, Q301, ’
14578 19D413078G4 Coil: frequency range 374-~414 MHzZ, ) " R473 3RT7P124J Composition: 0,12 megohm 5%, 1/2 w. Q302 and Q303. ——— _C—'_—"’__% PO
CR453%* 19A115250P1 Silticon. Added by REV C. R332 3RTTP392K Composition: 3900 ohms £10%, 1/2 w, i R393x 3RTTP202K Composition: 2000 obms #10%, 1/2 w. 2474 3R77P473S = 7| CHAN, GUARD 8 SQUELCH
) o ) . : z Composition: 47,000 ohms 5%, 1/2 w. REV. E ~ To stabilize the 2nd R.F. Amplifier, Changed C310 and applied a ON, OF F SWITCH
CR454% 4036887P6 Silicon, Zener., Mded by RB¥VL. ¢t} t+ ] mmmmmmo - PLUGS -~~~ = =~ = = ~ = R333 ARTTPEB2K Composition: 6800 ohms +10%, 1/2 w. In REV K and earlier; RATS I— G ’ ! solder bead along the copper plated frame and printed wiring board l - 2| +10V REG (KEYED)
) ¢ ompesition: 1200 ohms 15%, 1/2 w. i whe firs' ¢illator thermistors are mounted +
Cv401 18A11603401 Silicon, P40O5* 4029840P2 Contact, electrical: sim to Amp 42827-2. Added R334 SRTTP153K Composition: 15,000 ohms #10%, 1/2 w. H 3R77P392K Composition: 3900 ohms +10%, 1/2 w. ! :: ::: Zzgzsgtgr:i;:eof th: ?igme from L305 and Q302. ! REHEE S zégﬁ @ H3%. P4 W H4B 4| TONE OUTPUT CHAN GUARD
and thru by REV G. ) : R4T6* 3R152P152J Composition: 1500 ohms 5%, 1/4 w. Deleted a = /2w
Cv402 P408* R335 FR77P561K Composition: 560 ohms #10%, 1/2 w. i R394 3R77P103J Composition: 10,000 ohms #5%, 1/2 w. by REV C. REV. ¥ « To improve critical squelch. R m 3%%% h T 3] +i2v
, ; . i ¢ R406, )
FILTERS fﬁw* 4029840P2 gon;;gté electrical: sim to Amp 42827-2. Added R336 3RTIP3I3LIK Composition: 330 ohms +10%, 1/2 w. : R385 3R77P331K Composition: 330 ohms £10%, 1/2 w. R477% 3R77P273J Compostion: 27,000 ohms 5%, 1/2 w. Changed - 1] AubIo
. e e - - TU ¥ .
P413% R350 3R77TPIOBK Composition: 10,000 ohms #10%, 1/2 w, © R396 19A116278P444 Metal film: 0.28 megohm #2%, 1/2 w. In REV C-K:
FL301 19030421965 Bandpass, and REV. G - To improve performance change jumpers from Hi2 to H25, H15 to Hi4
________ TRANSISTORS .. . - - - = - = « R351 3R77P333K Composition: 33,000 ohms £10%, 1/2 w. R397 IRTTP4IS gomg:téon: 43,000 ohms 5%, 1/2 w. Added REY. n§1 tﬁ mm,pand H28 to H27 to primted wire rum on printed wire 4302
¢ " : s Y . . 480 and C487. Changed €302, €308 and Q301. Added o e
______ ~ JACKS & RECEPTACLES ~ - - = = ~ G301 * 18411685901 Silicon, NPN; sim to Type 2N5032 or 2N8570. R352 BRTTP222K Composition: 2200 ohms %10%, 1/2 w. ! R399 3R152P751 Composition: 750 ohms +5%, 1/4 w, 478 S ggggd Jigg?ngog? 3:08(,: J411, Jﬁz, and J413, ¢ - (-2 0. f8 s i v oy
' ' R478% 3R 4 Composition: 0.56 megohm 5%, 1/2 w. Added dded PA05, P406, P407, P408, P41l, P412 and P413. W8 24-R_MAZ ‘e
3301 710494199 Jack, phono type: phen; sim to Cinch 14H. In REV D-F: R333 3R7TP562K Composition: 5600 ohms *10%, 1/3 w. R400 (Part of R392). by REY C, Deleted by REV L. Adde ’ ’ ’ ! ! @028 o8 el F2
L , , e ] HEy, 2478 H43 .
3302 19B209303P1 Counector, phen: 9 pins. 19A115991P1 Silicon, NPN, R354 3R77TP10O3K Composition: 10,000 ohms *10%, 1/2 w. . R401 19A116278P357 Metal film: 38,300 ohms *2%, 1/% w. R479% 3R77P153J Composition: 15,000 ohms +5%, 1/2 w. Added @ vak KR
and " } by REV C. L cax3 1ya
$308 Earlier than REV D: R355 3R7TTPIIIK Composition: 33,000 ohms #10%, 1/2 w, R402 194116278P313 Metal film: 13,300 chms *2%, 1/2 w. 2480 —— = ”
) ) * R152P821J Composition: 820 ohms *5%, 1/4 w. Added b D51 GRO
3304 19820568962 Connector: 16 contacts. 194115440P1 Silicon, NPN. R356 3R152P222K Composition: 2200 ohms +10%, 1/4 W, R403 3RT7P3327 Composition: 3300 ohms *5%, 1/2 w, REY G. ¥ ! was
p , i L i N . : s = O==dS 6
3405+ 40335134 Contact, slectrical: Sim to Bead Chain 1933, q302* 10411544002 Siticon, NPN. R357 3RTTPLELK Composition: 180 ohms +10%, 1/2 w. R404 19A116278P233 Metal film: 2150 ohms #8%, 1/2 w. REV, H - To improve coupling in froat end. =
thru Added b')’( REY G. ) 4 == = - -~ THERMISTORS - - - - — - o Changed €309 and C315. &HﬁL_‘A)‘I
J408% Earlier than REV D: R358 BR77P513a Composition: 61,000 ohms 15%, 1/2 w. R405 3R152P1537 Composition: 15,000 ohms +5%, 1/4 w. 3§ o 4 T i ’ —
) ) ; ) Y ) I =&r3ol 5490828P38 Thermistor: 1400 ohms 5%, color code green REV. J - To increase "D" reading on Test Set. o {58l voL conTROL HI
J410% 4033513P4 Contact, electrical: sim to Bead Chain 193-3. 19A115440P1 Silicon, NPN. R350 3RTTP562K Composition: 5600 ohms ¥10%, 1/2 w. i R40B* 3R152P5123 Composition: 5100 ohms 5%, 1/4 w, and white; sim to Globar Type 492H. Changed CR451. e N
thru Added by REY 6. ’ : ) G b e 43 91 vOL CONTROL ARW
J413% i Q303 19A115901P1 Silicon, NPN. R360 3R7TPLO3K Composttion: 10,000 ohms +10%, 1/2 w. In REV F-K: RT302 5490828P35 Thermistor: 3800 ohms #5%, color code green REV. K - To improve modulation acceptance and - ——
) s " " ; and green; sim to Globar e 723B-4. squeleh clipping performance, e
- omomm == INDUCTORS ~ - = = = = = — = Earlier than REV D: R361 3R77TP333K Composition: 33,000 ohms ¥10%, 1/2 w. : 3R152P133J Composition: 13,000 ohms *5%, 1/4 w. ’ e Changed C382,C384, C386, C388, C390
) - : RT451 5490828P44 Thermistor: 14,000 chms £5%, color code black €392 and €394.
L301A 10D41307861 Coil: frequemcy range 438-483 MHz. 19411544001 Silicon, NBN. R362 3R77P1B1K Composition: 180 ohms £10%, 1/2 w. In REV E and earlier: and yellow; sim to Globar Type 416H,
. Lo . REV. L =~ To improve distortion and squelch action.
L3I0LB 19D413078G3 Coil: frequency range 394-433 Niz. Qag-( 194115245P1 Silicon, NPN, R363 3RTTPZ22K Composition: 2200 ohws +10%, 1/2 w. : 3R152P332J Composition: 3300 ohms +5%, 1/4 w. RT452 19C300048pP12 Dise: 175 megohm *10%; sim to GE 26D. Changed (439, R386, R393, R406, R477,
haey or L "y ) R390, Q817, 0318, G319 and Q320.
L3024 19D4130786GL Cotl: frequency range 438483 Mz, Q308 B364 3RTTP513 Composition: 51,000 ohws *5%, 1/2 w. | m407 3RY7P222K Composition: 2200 ohms +10%, 1/2 w. RT453 5490828P45 Thermistor: 0.42 megohm 35%, color code black Deloted R478 and added CR454.
y . ) . ; and blue; sim to Globar Type O550H,
13028 19D413078G3 Coll: frequency range 394-433 MHz. 3:;11 194115123P1 Silicon, NPN; sim to Type 2N2712, R385 BRTTDP562K Composition: 5600 ohms +10%, 1/2 w, R408 BR7TP822J Composition: 8200 ohms 5%, 1/2 w. ’
U
L303A 19D41307865 Coll: frequency range 443-478 MHz, Q313 R366 3RTTPI23K Composition: 12,000 ohms ¥10%, 1/2 w. R409 3RTTP4733 Composition: 47,000 ohms 5%, 1/2 w.
R367 3R77P103K Composition: 10,000 ohms +10%, 1/2 w,




(DF-0070)

QUICK CHECKS

This procedure should be used in conjunction with voltage readings on the power regu-
lator schematic diagram (see Table of Contents).

SYMPTOM PROCEDURE
No PA supply voltage VCC 1. Check the 15-Amp input fuse in the red battery
(Measure with 4EX3A10 in cable.
Position G, polarity
switch in (-) position 2. Check for open coil L1 on A502.
and read on 15-Volt
scale.) 3. Check for loose connections at A502-H9 and P201-8.
No regulated +10 Volts 1. Check input fuse. Check setting of R28,
2. Check for approximately +12 Volts at collector of
Q502, If voltage is present, check for defective
Qlo.
Vcc too low,. 1. Check voltage at A502-H4, H8 and P201-8
Vcc too high (greater 1. Check for shorted Q501
than 13.0 Volts).
2. Check for defective coil L1 on A502.
No keyed 9.5 1. Check for defective Q8 or Qll on A501.
(Vce present)
2. Check for 10V at emitter of Qll on A501.
3. Check for 9.5V at collector of Q8 on A501.
4. Check for 12V at J8 on A501.
5. Check for Gnd. at J9 on A501 when the transmitter
is keyed.
No Pre-driver (AMP 1) 1. Check Voltage at A501-J3
Voltage at P201-4
2. Check Voltages on Q501 per wiring diagram.
3. Check Voltages on Ql-Q7 per wiring diagram.
Power Output cannot 1. Check Voltage at A501-J3. It should vary as
be adjusted with R13 the Power Adjust Pot is varied.
2. Check for proper Voltages on Ql-Q7.
3. Check voltages on Q501.
4. Check voltage at P201-4,

TROUBLESHOOTING PROCEDURE

POWER REGULATOR MODEL 4EP76A10
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SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
PARTS LIST
LBI~4272C “ww =~~~ RESISTORS - - « - - - - - - cz2 5496267P17 Tantalum: 1.0 pf $20%, 35 VDCW; sim to Spragee § § | | T 77T RESISTORS - - - - - - 8 19B200525P52 (Not Used).
’ ) and Type 156D, R501 3RT7P473K Composition: 47,000 ohms *10%, 1/2 w. 9 19D4026 2911 Top cover.
P%%BEL&EE% %AA‘%R Rl 194116278P265 Metal film: 4640 ohms *2%, 1/2 w. c3 290 39 omms 1105, 1
JEL T oy R502 3R78P390K Composition: 9 ohms F10%, 1 w, 10 19B2053916G2 Side rail (¥Front Mount),
R2 194116278P353 Metal film: 34,800 ohms *2%, 1/2w. | ¢+ = DIODES & RECTIFIERS - - - - — - X
. ’ 1I 19C303899P3 Side rail (Trunk Mount),
Rr3 1941162789273 Metal film: 5620 ohms 2%, 1/2 w. CR1 19A115823P1 Bilicon. s e~ - SWITCHES - - - = = = = = -
. . i . . 12 19A122059P7 Pad, (Used with W501~W503%,
R4 19A116278P217 Metal film: 1470 ohms +2%, 1/2 w. INDUCTOR: 5501 19B209040P7 Slide: SPDPT, 0.5 amp at 125 v; sim to
amd ¢ ¥ s INDU S - - Continental-Wirt Type G132, 13 7763541P2 Clip, spring tension.
SYMBOL GE PART NO. DESCRIPTION B L1 19A115392P1 Choke, RF: 50 uh +10%, .02 ohm DC res max. , 14 L9B205030P203 Tap Screw: 4-40 x 8/16
Ra IRTTPII0S Composition: 33 ohms £8%, 1/2 w. ) R TRANSFORMERS - - - « « - - ) ‘
and L2 19A115894P1 Audio freguency reactor. 15 19D402660G2 Frame.
POWER REGULATOR ASSEMBLY B7 ] T501 19411604192 Audio: 300 to 4000 He,
N iy Pri: 1,00 ohm %13% DX res, 16 5491541P345 Spacer, hex. {(Mounts casting to frame}
19041610061 R8 18A116278p225 Metal film: 1780 ohms +2%, 1/2 w, “ ==~ =<=<-- RESISTORS - - - - - - -~ = Sec No. 1:  ,23 ohm 10% IX res, ’ & :
I . Sec No. 2: 10.5 ohms *15% DG res. 17 1 03 1 ide rai]
POWER REGULATOR BOARD RO 3R77P471Y Composition: 470 chms 5%, 1/2 w, Rl 3R77PLIL Composition: 110 ohms 5%, 1/2 w. 93038998 Side rail.
A501 L C -GULAT ! . A ;. o o 18 19C303911G1 Bottom cover. {Front mount),
198317880[;1 R10 1941162789273 Metal film: 5620 ohms 2%, 1/2 w, R2 198209022P103 W1rewg;;;d: .33 ohms *10%, 2 w; sim to IRC w e e ‘TERMINAL BOARDS e -
g ’ ’ Type . ) . 19 19030391162 Bottom cover. {Trunk mount),
i » R11 19A116278P353 Metal film: 34,800 ohms 2%, 1/2 w. 9% 3R77P2213 c . . a9 —_— TB1 7487424025 Miniature, phen: 5 terminals.
_________ CAPACITORS « « « =~ ~ = = = o B L ouposition: 0 ohms 5%, 1/2 w. o o ) 20 N8OP9O10CE Serew: 4-40 % 3/8. (Used with Q503 and Q504).
o R12 19A116278P265 Metal film: 4640 ohms *3%, 1/2 w, Barlie . TB3 19820591261 Terminal board.
cl 194115680910 Electrolytic: 200 sf +150% ~10%, 18 VDCW; sim - , arlier than REV A: , N 21 19A116023P2 Insulator, mica. (Used with Q501 thru Q504).
to Mallory Type TT. R13 19B209358P102 Variable, carbon film: approx 25 to 500 ohms 3 2413 o PO —— 1 TBS 7775500P12 Phen: 5 terminals. N
< 20 VDCH: si +10%, 0.2 w; sim to CTS Type X-201, 3R77P omposition: 240 ohms 5%, 1/2 w, 1 22 19A115222P3 Insulator, bushing, (Used with Q%03 and Q504).
c2 5496267P14 Tantalum: 15 pf *20%, 2 : sim to . . i S1 § o .
Sprague Type 150D, Rl4 3R77P113J Composition: 11,000 ohms *5%, 1/2 w, . R4 198209358p101 X‘l‘giabé‘fé \,Cv“g‘i’;‘l iélgs ;ly’gm; gglw A T T g CABLES - » ~ = « - « - 23 N404P11G6 Lockwasher: No. 4, (Used with Q501-Q504).
£10%; 0.4 s si e X~201. B
C3* 5496267014 Tantalum: 15 pf £20%, 20 VDCW; sim to RLE& BRTTPILZS Composition: 1100 ohms 5%, 1/3 w, e w501 CABLE ASSEMBLY 24 7141225P2 Hexnut: 4~40. (Used with Q501Q504)
Sprague Type 150D, R5 3R77P240J Composition: 24 ohms 5%, 1/2 w. 196311697[;3 -
16. 3R77P221J [ ition: 22 + . 25 i i it}
In REV C and earlier: ¥ omposition: 220 ohms £5%, 1/2 w /6 3R77P200J Composition: 20 chms ¥5%, 1/2 w, 403152971 Clip, spring tension. {(Used with W501}).
3 ) R17 3R77P512J Composition: 5100 ohms #5%, T/2w, b ¢ bbb “w o~ -PRUGS= = ~ ~ -~ - - -~ - 26 NBOP007CE Screw: 4-40 x 7/16, {Used with Q501 and Q502).
549626 7P1 Tantalum: 6,8 pf £20%, 6 VDEW; sim to . . } .
Sprague Type 150D, r18 19A116278P217 Metal film: 1470 ohms 2%, 1/2 w. === === - - THERMISTORS -~ - - - - - - - - P20l 19C303506P2 Connector, phen: 20 contacts. 27 19A115222P1 Insulator, bushing; sim to Nylomatic Cors N5228.
. ; i e rom . ’ ) (Used with Q501 and Q502),
€4 19A1156B80P10 Electrolytic: 200 puf +150% -10%, 18 V¥DCW; sim R19 3R78P181J Composition: 180 ohms +5%, 1 w. RT1 5490828P41 zggi‘mm;g;.t 3(();10?!15 ilo%,atl:g}gé Zode black and P501 4029840P2 Contact, electrical: sim to Amp 428272, @ @ ) L
to Mallory Type TT. - ) . es © Globar Type g thru 28 4036835P9 Terminal , solderless, {Used with G501 and Q502 —
R20 198209022P109 Wirewound: 0.56 ohms *10%, 2 w; sim to 1RC PS03 ¢ ith @ and @ s
foi: 19A115680P4 Electrolytic: 50 pf +150% -10%, 2% VDCW: sim Type BWH. . WP o 28 194121252pP1 Heat sink., (Used with Q9 on A501).
to Mallory Type TT. ) . = ===~ - - TRANSFORMERS - - - - - - - - CABLE ASSEMBLY
#21 4R77P6R2T Composition: 6800 ohms +5%, 1/2 w, L w502 e DOOL
c6 5496267D14 Tantalum: 15 uf +20%, 20 VDOW; sim to ) o ) T1 194116040P1 Augio freq: 300 to 4000 Hz, 19B205265G2
Sprague Type 150D, R22 ARTTP433J Composition: 43,000 chms #5%, 1/2 w. Pri: 19.3 ohms £10% DC res,
Sec: 23.5 ohms #10% DC res.
ford 18A116080P10 Polyester: 0.83 uf £20%, 50 VDCW. R23 AR77P471T Composition: 470 ohms #53%, 1/2 w. “ e m s s e PLUGS - - - - - - - - . “ -
c8 1841156808 Electrolytic: 10 pf +150% -10%, 25 VDCW; sim 124 3RTTPIZ0T Composition: 33 ohms #5%, 12w, | b ] s CAPACITORS ~ -~ - - -~ - - -~ - = P302 19B209341P2 Socket, tube: 9 pins; sim to Elco 04-920-XX. O 1 Ty .
to Nallory Type TT. , , - . _ o PRODUCTION CHANGES
125 SR77P101J Composition: 100 ohms *5%, 1/2 w. C1501 19A116080P10: Polyester: 0.33 pf *£20%, 50 VDCW. 19A122138P1 Knob .
€9 19A115680P2 Electrolytic: § uf +150% ~-10%, 28 ¥DCW; sim ) o . . ) . ;
and to Mallory Type TT. R26 3R77PE80OS Composition: 68 ohms 5%, 1/2 w. €502 19A115680P9 Electrolytic: 120 pf +150% «~10%, 26 VDCH; 19A134048P1 Hood sérew. Changes in the equipment to improve performance or to simplify circuits
ci0 ] o ) sim to Mallory Type TT. are jgentified by a “Revision Letter”, which is stamped after the model
) 1 . R27 3R77P10LS Composition: 100 ohms +5%, 1/2 w. o o [ number of the unit, The revision stamped on the unit ingludes all previ
Cl1x 5494481P11 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to ) ) . CABLE ASSEMBLY ous revisions. Refer to the Parts List for descriptions of parts affected 20 ) A
thiu RMC Type JF Discap. Added by REY A. R28 19B209358P103 Variable, carbon film: approx 25 to 1000 ohms = = = = - -~ DIODES AND RECTIFIERS - - - - - - 198216024G3 by taese revisions, Q503 & Q504
Cl4+ $10%, 0.2 w; s CTS X~201, ) .
#; 0.2 w; sim to CTS Type X-201 c501 1941156172 Silicon.
~ ==~ - GIODES AND RECTIFIERS - - - - #29 AR7TTP511Y Composition: 510 ohms *5%, 1/2 w, w e m s w = - PLUGS - - - - - - - - REV. & « To prevent stray feedback from causing improper
) ) . L ] . ) egulatioti. Added Cll, C12, C13 and Cl4.
CRL 194115850P1 Silicon. R30 3R7TPLO2T Composition: 1000 ohms £5%, 1/2 w. Seem---- - PLUGS - -~ - - - - - - P303 198209341P2 Socket, tybe: 9 pins: sim to Elco 04-820-XX. regula “ v
and e . ) ) i i ircui )
CR2 R3L IRTTPLELS Composition: 180 ohms %5%, 1/2 w, p:201 Part of #501. P506 4029840P2 Contact, electrical: sim to Amp 42827-2, REV. B = nggge;’ljg‘ oscillation in the Audio Driver circuit. 18
________ —_— ’ L I’ ; itions O ; P02 Part of W502. ] ical: =i 3 ¥9\
INDICATING DEVICES R32 3R77TP184J Composition: 0.18 megohm #5%, 1/2 w, P511 4029840P2 Contact, electrical: sim to Amp 42827-2, REV. & -~ Audio PA, AS502 (19C317339Gl)
{ i 7 : : si R33 3RTTP! ’ tons 1 +59 . 303 Part of %503. : ¢ i . ” . ’
DS1#* 4034664P1 I{;ealfgée;ng;n:]?f’cg?t 28 v; sim to GE 2148, R77P222J Composition: 2200 ohms *5%, 1/2 w, P513 4029840P2 Conta¢t, electrical: sim to Amp 42827-2, To allow DA bias to set to proper current.
R34 IRTIPIS0T Composition: 33 ohms 15%, 1/2 w. PO 4029840P2 Contact, electrical: aim to Amp 42827-2, 194122138P1 Kniob., Changed R3.
—————— JACKS AND RECEPTACLES - - - - ~ R35 3R77P1004 Composition: 10 ohms 5%, 1/2 w, P02 Part of W501. 19A134048P1 Wood screw. REV, ¢ =« xg iﬁiove reliability. Delete DS1
d
J1 4033513P4 Contact, electrical: sim to Bead Chain L93-3, R36 3RTTP51LY Composition: &§10 ohms 5%, 1/2 w. P03 Part of W501. . ,J
thru . REV, D - To improve performance, Change value of C3 .
J24 R37 3R77P102F Composition: 1000 ohms #5%, 1/2 w, P04 402984021 Contact, electrical: sim to Amp 41854, e
G e m INDUCTORS = =~ ~ ~ ~ - -~ - = R38 BR7TP7T5LI Composition: 750 ohms 5%, 172 w. B!505 4029840P2 Contact, electrical: sim to Amp 42827-2, HARNESS ASSEMBLY
) . 1941610062
Ll 7488079143 Choke, RF: 10,0 ph *10%, 0.30 ohms DC res max; R39 3IR7TTP331J Composition: 330 ohms 5%, 1/2 w, Pa08 Part of %503. {Ineludes P201, P302, P303, P501-P521, I7.
thru &in to Jeffers 4422-4K. § TB3, W501~W503) \\
L4 RAO* 3R152P101K Composition: 100 ohms 10%, 1/4 w, Added by »507 4029840P2 Contact, electrical: sim to Amp 42827-2,
REV B, { uora
©T 777 - TRANSISTORS - - - - - - - - - R41% 3R152P221K Compositi 220 +10%, 1/4 : . »
’ ) ) > ‘omposition: 0 Ohms + ; 174 w, Added by " N
QL 194115768p1 Silicon, PNP; sim to Type 2N3702. EEV C. P51l Part of #503. MECHANICAL PARTS
thru :
@3 P12 4029840P2 Contact, electrical: sim to Amp 42827-2, {See RC-2226)
; ~==-- VOLTAGE REGULATORS - - - - - - .
Q4 194116897P1 Silicon, Dual, PNP; sim to Type 2N4939. o ° & P1513 Part of ¥503. 1 5491682P11 Lock: Yale and Towne.
o VRL 4036887P7 Silicon, Zemer. - ’ .
=) 19A115768P1 Silicon, PNP; sim to Type 2K3702. ' pH14 4029840P2 Contact, electrical: sim to Amp 42827-2, 2 5491682P12 Cam. (Used with lock), L L
] ) vR2 4036887P1 Silieon, Zener. tihru I S|
g6 19A115362P1 Silicon, NPN; sim to Type 2N202§. T a1 3 19€303919P2 Casting. L
) o o YR3 4036887P6 Silicon, Zemer. o . )
Q7 19A115300P1 Silicon, NPN; sim to Type 2N3053. R TRANSISTORS - - - - - - - 4 19820528261 Dress plate (Front Mount). Lil] wil
Q8 194115123P1 Silicon, NPN; sim to Type 2N2712. A502 AUDIO PA BDARD Q01 194116375P1 Silicon, PN] 5 19820528262 Dress plate (Frunk Mount). \
Q9 194115300P4 Silicon, NPN; sim to Type 2N3053. 19C31733861 Q1502 194116203P3 Silicon, NPN, 6 4036555P1 Insulator disc, (Used with Q7, Q9 and Qi1 on 16 15 13
. . ) o AS01Y,
qro 194115123P1 Silicon, NPN; sim to Type 2N2712. == e m s ow e - CAPACITORS = = » = = =~ = = = Q03 19A116203P2 Silicon, NPN. 4
N . ) . ) - ) and 7 4035711P4 (Not Used), e
411 194115976P1 Silicon, BNP; sim to Type 2N4356. €1 19411608008 Polyester: 0.15 pf +20%, 50 VDCW. G504 RC-2226A

*COMPONEMNTS ADDED, DELETED OR CHANGED BY PRODUCHON CHANGES
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B LT - G-w
= = = - S o o et
BL-W
\T8,-2(6) T T T e e e e " <o Hoé+
(AT134854P4) L= - DT FIT — y B3-32 n
N N22SJ-W-6 ] MIC Hi BR [ 2 iz { ) N22SJ-w-G (A7134854P4) KJ\ tE3-20 "
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O L 2 /-1 Ll : MIKE HE 2 2 4 +12 ket IS
3 " - 3 3 / aanaps +<28 §2ad4-
' PUSH TO TALK 12 | H2d NEEAER 75 < 4
o PUSH TO TALK (GND} -t [z <6 DISABLE
a - l HANDSET EARPHONE 3y | sti2i888 W #BARWLS S f
SWITCH . N22 BK "
’ * S -0 2
REC =Gl 21800 SPEAKER LO
-8R |
SR #16:8R-0 | sPEAKER B
BACK F PANEL ( INSIDE VIEW) legmcew  [4,]
+
I
4 NOTES«
i 1. 8706 IN 4ECETAIl ONLY,
3 $707 IN-4ECETAIZ ONLY, ALL RESISTORS ARE 172 WATT UNLESS - ————— R
+ FOUR FREQ KIT B Bhee2057 OTHERWISE. SPECIFIEQ AND RESISTOR SEE APPLICABLE PRODUCTION CHANGE I
{ 1702 t VALUES, IN OHMS UNLESS. FOLLOWED BY s;msG N ws'ijsm')‘?T BO0K SECTION |
+ 21000 DHMS OR MEG = 1,000,000 OHMS - JEALING WITH THIS UNIT, JES - |
| 2. R%QXEODNEEVEEﬁ 5L WIRE FROM 5707 -4 T R Ay p‘éo(gmws(m AL CRETION OF GHANGES UNDER EACH
THREE FAEQ CPERATION TO ‘MICROMICROFARADS ) UNLESS FOLLOWED L REVISION . B |
* 3. TERMINATE WIRES MARKED BY W m%Rmﬂgm%iégg%?gég%ﬁ THIS ELEM DIAG APPLIES TO
— WITH A4029840F1 AND WIRE ’ § CETTER
MARKED BY E WITH A402§a4§w2 MH= MLLHENRYS OR H=HENRYS. :‘;OE?:%n"lCo e &E £ |
AECETAIT F |
4 TERMINATE WITH 19B20915/P! ”E; Ul PN ENT 4ECETAIZ " I

(196311222, Rev. 3)

b'mw nEANY

| SERVICE  PART X
4 COMPONENT THF  SPECTFICAT!
|'SHOWN DN THE FARTS LiST FOR fMAT w4

{19R 620794, Rev, 10)

SCHEMATIC & OUTLINE DIAGRAMS
TRUNK MOUNT CONTROL UNIT

MODEL 4EC67A10~12
RC-1678G



PARTS LIST

LBI~3901E

TRUNK MOUNT CONTROL UNIT
MODEL 4EC67A10 (19C303901G1) (1 FREQUENCY)
MODEL 4EC67A11 (19C303901G2) (2 FREQUENCY)
MODEL 4BC67417 (19C303901G2) (4 FREQUENCY)

19B204441G1

(19A122220G7)
------- INDICATING DEVICES - _ . . _ .
DS701 19C307037P14 Lamp, incandescent: 18 v: sim to GE 1445,
—————————— FUSES - - - - - « - - -
F701 1R16P8& Quick blowing: 5 amps at 250 v; sim to
and Littelfuse 312005 or Bussman MIH-5.
¥702
------- JACKS AND RECEPTACLES - - - - -
J701% Connector, Includes:
124116061pP2 Receptacle: 4 female contacts; sim to
Amphienol Type 91~-PN4F-1000.
19A116061P4 Lockwasher.
194116061P5 Nut, knurled,
In Models of REV C and earlier:
711793485 Connector, chassis: 4 female contacts; sim to
Amphenel 91-PC4F,
JT702% 5493018P1 Connector, 5 contacts; sim to Cinch 203-41-05-081.
In Models earlier tham REV A:
19820934005 Receptacle: 4 female contacts; sim to Aleon MS120.
J703 19A122095G1 Boayrd: 27 contacts,
———————————— PLUGS - -~ -~ -~~~
PT704 4029840P3 Contact, electrical: sim to AMP 42101<2.
and
P05
-------- - = RESISTORS - - ~ - - - ~ -
R7OL {(Part of 8701). .
---------- SWITCHES - - -~ - - - - -
8701 5496870P13 Resistor/switeh: inecludes Resistor (R?Ol),
variable, carbon film: 5000 obms +20%, 0.3 w;
Switch, rotary, DBST, 6 amps at 125 VAC; sim
to Mallory LC(SK)OAC~2.
5702 19B2091656P4 Pushbutton: SPST, monmentary ¢ontact, normally
open, 1 amp at 119 VAC; sim to Grayhill 30-17B.
8706 19B200394P7 Rotary: 1 pole, 2 positions, non-shorting
contaects, 1 amp at 115 VAC or 2B VDC; sim to
Grayhill Beries 24,
« = - =« -~ TERMINAL BOARDS - - - - -
TB1 777550094 Phen: 2 terminals.
__________ SOCKETS = = = - =~ = = - -
XDS701 4032220P1 Lampholder, miniature: sim to Drake N317.
XE701 FUSE LEAD
19412211161
19A113776R2 Fuseholder, phen: §im to Hussman Type HHJ.
£#702 FUSE LEAD
19412211162
19A115776F2 Fuseholder, phefit wim to Bussman Type HHT.
19A122220G7
{Used in Model 4EC67A12)
e e e o=~ - SWITCHES - ~ - - - - - -
ST07 Rotary: 1 pole, 4 positions, non-shorting

eontacts, 1 amp at 115 VDC; sim to Grayhill
Series 24 (modified),

SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
ASSOCIATED ASSEMBLIES: - = =~ =~ = - MISCELLANEOUS - ~ - ~ = « « -
o inER CONTROL 'GAZBL_E B 19B209340P6 Retainer, ring. (Used with J702 in 19€303901G1
19C303910G2 (2 Freq.) Negative: Ground 62). :
19030391064 (4 Freq.) Negative: Ground 198205216P1 Jewel: red. ({Used with DS701 in 19C303901GL,2).
""""" MISCELLANEOUS s - 403918263 Knob, (Used with 5701 in 19C303901G1, G2).
19¢311409P1 Socket, phen: 28 contacts. (Used with 5703 in 19€30390162).
18041303951 Connector Cover. 194121521G1 Mounting support. (Used in 18C303901G1l, G2).
wmaen | Qi S e fo e srocss
18031141161 Screw. (Used with connector cover). NP248987 Nameplate. (Used in Model 4EC67A10),
FUSE MﬂUNTING NP248988 Nameplate, (Used in Model 4EC67A11, 12),
19;3216@2134 19821627162 Housing,
19D413045P1 Base.
19D413046P1 Cover.,
18B205950P1 Fuse clip.
FUSE
1R11P4 Quick blowing: 15 amps at 250 v; sim to
Bussman NON15.
CONNECTOR PANEL
25-50 MHz
19820526068
——————— JACKS AND RECEPTACLES: - - - - -
J1 190303775P1 Connecter, phen: 28 contacts.
-------- MISCELLANEOUS - - - - . .
19A122133G13 Antenna Cable: Includes J2,
CONNECTOR PANEL
150.8-174 MHz
19820526062
e JACKS AND RECEPTACLES: - - - - -
J1 19C303775P1 Connector, phen: 28 ¢ontacts.
=== =~~~ MISCELLANEQUS - -~ - - - -
19A122133G5 Antenna Cable: Includes J2.
CONNECTOR PANEL
450 MHz
19820526063
—————— JACKS AND RECEPTACLES: - - - -
Ji 19€303775P1 Connector, phen: 28 contacts,
-------- MISCELLANEOUS. - - - - - -
19A122133G6 Antenna Cable: Includes J2 and P204.
MILITARY MICROPHONE
MODEL. 4EM25E10
(19B208102P2)
(See RC-1399)
1 Cable clamp, fromt and back case., Shwure
Brothers RPY6,
2 Switch. Shure Brothers RP26.
3 (Bee item 1).
4 gw{i}iil;)l:uttcn. Shure Brothers RP97. (Quantity
5 l?pring and internal hardware., Shure #rothers
6 Shield. Shure Brothers RP23. (Quantity 5 only).
ki Hagnetic controlled cartridge, -grille cloth,
screen and resonator. Shure Brothers: RP13,
8 {See item 1),
9 Cable @nd plug: approx 6 feet long., Shure

Brothers RDP14,

4EM2BEI0

WIRING DIAGRAM g

RC-139

MILITARY MICROPHONE~MODEL 4EM26E |0 «omermsmmmmmmmmmecmsod

PRODUCTION CHANGES

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

REV. A - Models 4EC67A10,11 & 12 3}
To incorporate improved speaker jack. <Changed J702.
REV. A - Collector Asgsembly 19B205260-Gl

REV.

To permit the addition of Channel Guard hookswitch option, ddded a
green=white-orange wire from J1-20 tc TB3-17.

B - Models 4EC67A10, 11 & 12
To permit the additiom of €hannel Guard hookswitch option. added a
green-white-orange wire from J702-3 to J703-20.

REV. B - Connector Assembly 19B205260-G1l

REV,

To reduce altervate noise, vemoved #14 Black wire from J1-27.

C - Models 4EC67A10,11 & 12
To make controX head compatible with Royal Execulive Systems.
Changed wiring of R701.

Schematic was:

CONTROL umiT 703
4ECETATON,12 ""‘J
VOLUME
TE waeogk 1, KR 3 re-zasemes |
- K; i il
MONFTOR, f 5702 2.4 BKLLl%s
&) Lo N2 goowe] ]’ 3
H22-BR-f | L.ﬂ9
! (a4035031P27)

REV. D - Models 4ECB7410, 11 & 12
To ground microphone jack. Added black-white wire from J703 ground
to 611,

REV, E - Models 4EC67A10, 11 & 12
To incoporate a mew conirol unit housing, Changed housing from metal
to Lexan®,

REY. C = Connector Assembly 19B205260~G1l
T6 reduce Lransmitter noise to the region of 30-~150 kHz from carrier,
Added #14 BEK wire between J1<27 and TB3«8, 22, 27, Added jumper from
pin 26 to 27 on power cable plug ih negative ground applications,
Added jumger from pin 25 to 27 on power c¢able plug in positive ground
applications,



MODEL 4ECE8BIQ(I-FREQ )

GENERAL §3 ELECTRIC

§7017/ R7Q!
5702

MONIT
OFF VOLUME. ONITOR

7 J70i
‘ ) wmic

FRONT VIEW

REAR VIEW

5704
{4 FREQ}

(19C311890, Rev. 0)

MODEL 4EC68BII ( 2-FREC)
MODEL 4EC68BIZ(4-FREG!)

qu B ELEcTRIC

Fe
MONITOR Fi k3
‘ 4
!

OFF \IOLUME !

FRONT VIEW

5703 }
t2- FHEQ)

£ 5702

REAR VIEW

FRONT MOUNT

CONTROL UkjT W PN . [9A122133 CONNECTS TO
R RS PAIZ7361{450 MAZ ONLY) > FILTER OR
22 8K 270' ] @AI RELAY K20l
: VOL Hi . |
2-225\; R i‘ TB3-2| @
VOL _ARM L..BK \) TB3-22 @
SQUELCH SF22 6-W-R_(I9AII587OP27) ( TB3-16 ®
oo TB3~-23 W
B 8703 |  FREQ SELE~T
HANDSET MICROPHONE sdoRbECY ol o R ... SF22 W-BL-BR (OAISBTOPIB)
4EM2BAI0 AEMZ5EI0, FiO seE  ([ST044 | , SE22 WBL-R (OAISE70RIO) *T83-4
NOTE 2 Cﬁ/ O—3 ———— E __ _F2 o ..SF22 W-BL-R {9, 0 X¢ T3l @
MIKE MIKE D——mA (SEE e ] F3 SF22 W~BL-Q ( TB3~7
| 4 DAL N_OT”E 3 | _E F4 S$F22 G-W-BL e e { TB3-6
4701
MIKE LO ! ' | oA
1K
TB3-32 =
i b 2 " b 2 2 l /l\ ’ 1 4 A7 § -7 -\
o L o___ﬂ_w_l MIKE i ] - | I MIKE HI  (A7134854P4) N-22SJ-W-5 5 T83-20 ®
o 3 O PUSH TQ TALK 3 | PTT SF22 W-R-BK TE3-12 o
O PUSK TO TALK —8 | | : AE_HI #188R-W TB3-38 w
4 . 4 4 ;
AAAF PTT HANDSET AF Hi #18 BR-W .
v SWITCH EARPHONE 1 K T83-39
REC i, }
= & o570, AF LO #180-W TB3-45
' & D570
I #18-BR-W
0 Ji &k | W
IGNITION [ #16-R #16-R /o XMTR SWITCHED +12V  #i88R -
SWITCH (HOT) ‘““‘E L ' | | TB3-35 W
BATTERY + € 5a | #le=Y 22 28y |
OFF~DN
, #12-R #14-0
BATTERY + ¢——ESE 33 | NazBK %
DB 4], DB
SATTERY = < #12-BR <55« # 14-BR ’
POW _ TBI-2(5 GRD #18 BK-W .
CABLE D8 6 |6 <08 j me—ff_ < TB3-33 »
PLI9C303982G2 TB3-47
D8 e #16-8K
Bi8<
—i2v
'y
J702
! ; P 5| +12
A PART OF CABLE #18 R-W |
PLISC303912 G2 —<2 | SPEAKER LO
% NOT USED IN SINGLE FREQ UNITS | 1 | spEakeR wi
~ . - . |
SEE APPLICABLE PROD ;CTION CHANGE e
SHEETS N INSTRUCTIGN BOOK SECTION '_Qr< 3 | CG DISABLE
DEALING WITH THIS UtiT FOR DES - ! : TR 3~ 30
CRIPTION QF CHANGE: UNDER £ACGH
REVISION ’FE”TTER o N22 g’-w~o | ol TB3-48
THIS ELEM DIAG APPLIES TO =12y #18 BK -W TB3-42
MODEL NO N
4EC688I10 REV LETTER REC. +i2 v #16-0 s
4ECG8BI P A502-HI
ALL RESISTORS ARE 172 WATT UNLESS 4E: XMTR +i2vy #14-~0
OTHERWISE SPECGIFIED AND RESISTOR [IN ORDER TO RETAIN RATED EQUIPMENT Feesn NOTES: » A502-Ha
VALUES 1N OHMS UNLESS FOLLOWED BY ! o R NOTES:
K-‘OOO OHMSOR MEG = 1000, KX)OHMS< PERFORMANCE , REPLACE MENT OF ANY I
CAPAGITOR VALLES IN pqéo}-‘ ADS {EQUAL | SERVICE PART SHOULD BE MADE ONLY WITH 5. S703 IN 4ECESBI
0 ACROMICROF ARADS) UNLESS FOLLOWED |4 COMPONENT HAVING THE SRECIFICATIONS e T 3705 N dcceshir ONY
BY UF= MICROFARADS. INDUCTANCE VALLES | SHOWN ON THE PARTS LIST FOR THAT PART FOUR FREQ KIT PLISAIRZ22206'3
%ﬁﬁﬁmg&&sug«gﬁsngg%%mn B 3. REMOVE SF22-G-W-BL WIRE FROM §704-4 8 ADD
JUMPER (N 4ECEBBIZ FOR THREE FREQ. OPERATION.
4. TERMINATE WIRES MARKED BY B

(19D413136, Rev.

6)

WITH A4029840P! AND WIRES MARKED
BY @ WITH A4029840P2.

SCHEMATIC & OUTLINE DIAGRAMS
FRONT MOUNT CONTROL UNIT

MODEL 4EC68B10-12
RC-1679C



PARTS LIST

LBI-38994
TRUNK MOUNT CONTROL UNIT
MODEL 4EC68B10 (19€30330763) (1 FREQUENCY)
MODEL 4EC68B11 (19C30390 764 ) (2 FREQUENCY)
MODEL 4EC68B12 {19C303907G4) (4 FREQUENCY)

(19A12220613)
SYMBOL | GE PART NO. DESCRIPTION
------- INDICATING DEVICES - - - - - - -
DS701 19C307037P14 Lamp, incandescent: 18 v; sim to GE 1445,
------ JACKS AND RECEPTAGLES - - - . -
J701 194116061P1 Receptacle: 4 female contacts; sim to Amphencl
91-PN4E~1000.
---------- RESISTORS - - - - - - - -
R701 (Part of S701).
e SWITCHES - - - - ~ - - - -
$701 5496870P13 Resistor/switch: includes Resistor (R701),
variable, carbon film: 5000 ohms *20%, 0.5 w;
Switch, rotary, DPST, 6 amps at 125 VAC; sim
to Mallory LC(5K)0AC~2.
5702 19B209165P4 Pushbutton: S8PST, momentary contact, normally
open, 1 amp at 115 ¥AC; sim to Grayhiil 30+17RB.
5703 18B200394P3 Rotary: 1 pole, 2 positiotfis, non-shorting
contacts, 1 amp at 115 VAC or 28 VIC; sim to
Grayhill Series 24,
- -« -~ - - TERMINAL BOARDS - - - - - - -
TBL T775560P4 Phen: 2 terminals.
e SOCKETS - - - - - - - - -
XD§701 40322202 Lampholder , miniature: sim to Drake N517,
MODIFICATION KIT
1BA12220613
{Used in Mode! 4ECBBBR)
--------- SWITCHES - - - - - - - - - -
5704 19B204441G6 Rotary: 1 pole, 4 positions, nen-shorting
¢ontacts, 1 amp at 115 ¥DC; sim to Grayhill
Series 24 (modified).
ASSOCIATED ASSEMBLIES
POWER CABLE
19C 30398262
7473192P35 Receptacle: phen, 8 contacts; sim to HB Jones
261-32-08-033 (8-308-CCT-K),
1R16P8& Fuse: quick blowing, & amps at 250 v; sim to
Littelfuse 312005 or Bussman MTH-5,
194122111G1 Fuseholder: with red wire; sim to Bussman
Type HHJ,
19412211162 Fuseholder: with yellow wire; sim to Bussman
Type HHJ,
FUSE MOUNTING
19821602164
19D413045P1 Base,
19D413046P1 Cover.,
198205950P1 Fuse ¢lip.
FUSE
iR11P4 Quick blowing: 15 amps at 250 v; sim to
Bussmnan NON15.
CABLE ASSEMBLY
19€30391261
J1 7473182P34 Plug: phen, 8 contacts; sim to HB Jones
261~31-08~032 {P~308-CCT-L).

*COMPONENTS ADDED, DELETED OR CHAMGED BY PRODUCTION CHANGES

SYMBOL | GE PART NO. DESCRIPTION
J702 549301 8P5 Receptacle: 5 <emale contacts; sim to Cinch
203-31-05-031,
54915633 Cap: (Used wit;n J702); sim to Methode CB850-LV,
IANTENNA CABLES
19A122133G13 25-50 MHZ: approx 19 inches long., Includes J2.
19A4122133G4 ‘1130.3~174 MHz: approx 19 inehes long. Includes
19A127361G1 450 MHz: approx 18 in¢hes long. Includes JZ
and P204,
MRILITARY MICROPHONE
MODEL 4EM25E10
(198209102P2)
(See RC-1399)
1 Cable clamp, frront and back case., BShure
Brothers RPS6.
2 Switch, Shure ‘Brothers RP26.
3 (See item 1)}.
4 Switch button, Shure Brothers RP97. (Quantity
3 only}).
5 Spring and intexrnal hardware. Shure Brothers
RP16,
6 Shield, Shure :Brothers RP23, (Quantity 5 only).
7 Magnetic controilled cartridge, grille cloth,
sereen and resomator, Shure Brothers RP13.
8 {See item 1).
9 Cable and plug: approx B feet long., Shure
Brothers RP14,
e MISCELLANEOUS - - - - - - - -
NP257782 Nameplate, (Us«d in Model 4EC68B10).
NR257783 Nameplate., {Usied in Models 4EC68B11, 12).,
198205216P1 Jewel: red. (Used with DS701).
4039182G3 Knob., {(Used with 5701 and §703).
4032248P1 C1lip: spring tiension; sim to Augat Brothers

6185«14. {Mounits DS701).

N ‘
.
4\\
. 5.
3~
z
- _
! ~ \
T
R . P !
T LA
4EM25EIQ
8
— .
HI LOW SN
L
CONNECTOR n
PIN NUMBER H
1 SHIELD i \ o
| 3 | |
] ‘ 5 |
 SHELL ; !
SWITCH OPEN + 4 |
’/
WIRING DIAGRAM R
RG ~1388

MILITARY MICROPHONE-MODEL 4EM25EIQ




(DF-8407)

(186311983, Rev, 0)
(198216315, Sh, 1, Rev. 2)
(19B216315, 5h. 2, Rev. Z)

4——— RUNS ON SOLDER SIDE

~ RUNS ON BOTH SIDES

U RUNS ON COMBONENT SIDE
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' 2602 _| C2601
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,,,,, TRIPLER
R2609
; T T T 82 b C2615
©® O ®
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Y2603 v2602 | c26l6
xyz603 O XY2602 ~ 30
2618 O
® 0, ® L c260. g d stﬂ)‘ W2602
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REC REC R2610
F3 2 : /
. L_caell 4700 | c26i4 L ceer?
Ber2601 Ot 82
I , | 42602
= H3 pP2602
J2605
P2603
N
7
. 70 42603
ON EXCITER
¥2606 sy
XY2606 ¥ CR2602 . X¥2605 Y CR2604 VOLTAGE READINGS
" . @ VOLTAGE READINGS TAKEN WITH A 20,000
‘ OHM-PER-VOLT METER FROM TRANSISTOR
N | PIN TO GROUND. READINGS FOLLOWED BY
L ceses _| c2630 AN ASTERISK (%) TAKEN WITH ICOM REMOVED.
T s T 5
Yceeig ; Zc2625——02€26
1 2-12 | AN 2-i2 TS0

T.oom

F4 XMTR
ADJUST F4

inN ORDER TO RETAIN RATED EQUIPMENT |
PERFORMANCE, REPLACEMENT OF ANy
SERVICE PART SHOULD BE MADE ONLY WITH
A COMPONENT HAVING THE SPECIFICATIONS
SHOWN ON THE PARTS LIST FOR THAT PART.

—
_F3 XMTR
ADJUST F3
ALL RESISTORS ARE 1/2 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VALLES IN G-ngR %ESSQF%%%
KﬁOOO 1 00 19D431317 ! 3
()"NS 300 { 3173, Rev. 1)

TO MCROMK}ROFARADS) UNLESS FOLLOWED

B\V UF= MICROFARADS, INDUCTANCE VALLES
MICROHENRYS UNLESS FOLLOWED BY

MH: MLLIHENRYS OR HsHENRYS

SCHEMATIC & OUTLINE DIAGRAMS

FOUR-FREQUENCY OSCILLATOR BOARD

MODEL 4EG22H10

RC-1733B



PARTS LIST

LBI-39134

406—470 MHz MULTI-FREQUENCY OSCILLATOR BOARD

MODEL 4EG22H10

----------- CAPACITORS - - - - - - - - -

€2601 5490008P27 Silver mica: 100 pf £5%, 500 VDCW; sim to
Electro Motive Type DM-15,

C2602 19A116080P1 Polyester: 0.01 pf £20%, 50 VDCW.

€2603 5490008P27 Silver mica; 100 pf 5%, 500 VDCW; sim to
Electro Motive Type DM-15.

2604 194116080P Polyester: 0.0l jif #20%, 50 VDCW,

C2605 5490008P27 Silver mica: 100 pf *5%, 500 VDCW; sim to
Electro Motive Type DM-15,

€2606 19411608091 Polyester: 0,01 pf *20%, 50 VDCW,

€2607 549000827 Silver mica: 100 pf #5%, 500 VDCW; sim to
Electro Motive Type DM-15.

€2608 194116080P1 Polyester: 0.01 pf +20%, 50 VDCW.

thru

€2611

Cc2612 5496219P247 Ceramic disc: 22 pf *5%, 500 VDCW, temp coef
«80 DPM.

€2613 5496219P34 Ceramic disc: 3.0 pf 10.25 pf, 500 VDCW, temp
coef O PPM.

€2614 194116080P1 Polyester: 0,01 pf *20%, 50 VDCW,

2613 7130348P5 Molded, phen: 1.20 pf 20.06 pf, 500 VDCW, temp
coef 0 PPM; sim to Jeffers Type JM~5/32.

C2616 54962199250 Ceramic¢ dis¢: 30 pf *#5%, 500 VDCW, temp coef
=80 PRM.

€2617 5490008P25 Silver mica: 82 pf *5%, 500 VDCW; sim to
Electro Motive Type DM~15,

C2618 5496219P41 Ceramic disc: 10 pf #0.25 pf, 5300 VDCW, temp
coef O FPM,

£2619 54981271P106 Variable, sub-miniatureé: approx 2.1-12 pf,
750 ¥ peak; sim to EF Johnson 189,

€2620 5496219P10 Ceramic disc: 10 pf %0.25 pf, 500 VDCW, temp
coef O PPH,

©2621 5496219P50 Ceramic disc: 30 pf 5%, 500 VDCW, temp coef
O PPM.

c2622 5494481P111 Ceramic dise¢: 1000 pf £20%, 1000 VDCW; sim to
RMC Type JF Discap.

C2623 5496219P36 Ceramic disc: 5 pf #0.23 pf, 500 VICH, temp

and 0 PPM,

C2624

C2625 5481271P106 Variable, sub-miniature: approx 2.1-12,7 pf,
750 v peak; sim to EF JohnSon 189.

C2626 5496219R10 Ceramic disc: 10 pf $0,25 pf, 500 VDCW, tefip
coef © PPH.

€2627 5496219P50 Ceramic disc: 30 pf #5%, 500 VDEW, temp coef
O PPM.

€2628 5494481P111 Ceramic disc: 1000 pf *20%, 1000 VDCW; sim to
RMC Type JF Discap.

£2629 5496218P36 Ceramic disc: 5 pf +0,25 pf, 500 VDCW, temp

and coef O PPM.

C2630
L DIODES AND RECTIFIERS - -~ - - - - -

CR2601 T177146P3 Germanium.

CR2602 194115603P1 Silicon.

CR2604 19A115603P1 Silicon.
- = - - = « -)ACKS AND RECEPTACLES - - - - - -

J 2601 4033513P4 Contact, electrical: sim to Bead Chain 193-3.

and

J2602

y " : NOTE: When reordering, give GE Part Number and
J2604 18B209303P2 Plug, phen: 7 prins. specify exaet frequency needed,
J2605 4037265P1 Jack, tip: black plastic body: sim to Component Crystal frequency = (OF > 72),
and Mfg Serviece A-1:.28
J2606 Y2605 19B206204P1 Quartz: freqg rahge 5400 to 7250 KHz, temp range
) and =30°C to +85°C.
%=« ===« - - - INDUCTORS- - - - - - - = ~ - Y2606
L2601 19C303960G3 Coil.
and s s s e - - — = - -
Th602 MISCELLANEOUS
4033089P1 Clip, Spring tension. (Part of XY2605 and
I T 7 U+ e X¥2606).
P452 (Part of W2602) 194115793P1 Contact, electrical., (Part of XY2605 and XY2606).
P2201 (Part of wW2602;. 19C311172P1 Socket. (Part of XY2605 and XY2606).
an
P2602 198200525P8 Rivet. (Part of XY2605 and XY2606).
P2603 4029093P1 Plug, banana typre: $im to Ucinite 155296.
P2604 (Part of W2603).
m e - -« - - TRANSISTORS - - - - - — - - -
Q2601 194115330P1 S8ilicon, NPN.
-------- - ~RESISTORS - - - - - - - - - -
R2601 3R77P222J Composition: 22400 ohms *5%, 1/2 w.
thru
R2604
R2605 IR77P203J Composition: 24:,000 ohms 5%, 1/2 w.
R2606 3R77P103J Composition; 14:,000 ohms 5%, 1/2 w.
R2607 3R77PLO2T Composition: 1{/00 ohms 15%, 1/2 w.
R2608 3RT7TP221K Composition; 20 ohms *10%, 1/2 w.
R2609 3R77PB20K Composition: 2 ohms *10%, 1/2 w.
R2610 3R77P472K Composition: 47700 ohms *10%, 1/2 w,
R2615 JR77P104K Composition: 0 .10 megohms *10%, 1/2 w.
R2616 3R77P103K Composition: 171,000 ohms }10%, 1/2 w.
R2617 3R77PLO4K Composition: 0. 10 megohm *10%, 1/2 w.
R2618 3R77P103K Composition: 14,000 obms +10%, 1/2 w.
———————— - THERMISTORS - - - - = = - - =
RT2601 19B209353P2 Disc, thermistor: 1250 ohms £5%, color code
red; sim to GE u6D-3121.
RT2602 19B209353P1 Rod, thermistor: 3350 ohms *5%, color code
brown; sim to GE' 1R~1544.
RT2603 1918209353P2 Dise, thermistor: 1250 ohms #£5%, color code
red; sim to GE 16D-3121.
RT2604 19B209353P1 Rod, thermistor 3350 ohms 15%, color code
brown: sim to GE 1R-1544.
-------- - - -CABLES - - - -~~~ - - ~
w2602 19B205263G1 Cable, RF: appr-ox 14 inches long. Includes
P452, P2601 and P2602,
w2603 19B205275G2 Cable assembly, (Multi-Freq). 1ncludes P2604.
-------- - - SOCHETS ~ - -~ - — - ~ - = =
XY2601 19B216043G1 Bocket assenbly Includes:
thru
XY2604
19p413071P1 Socket cavity.
194115834P2 Electrical contwcts. (6)
XY2605 (See Miscellanemus).
and
XY 2606
————————— - ~OSCILLATORS - - - - - ~ - = ~
NOTE: When reordering, specify ICOM Frequency.
ICOM Frequency = (OF -12.4) % 27.
Y2601 4EG26A13 Integrated Circwit Oscillator Module (1COM).
thru
Y2604
19p413070P1 Cap, decordtive

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES




PARTS LIST PARTS LIST

LBI-4273A La1-4866
- MANDSET L 4EM26A10 SPEAKER
SET L 4EM26C MODEL 4EZ20All
HAND: 10 19c320302G2
HOOKSWITCH 198204868764
-~ (Refer to RC-1398)
SYMBOL GE PART NO. DESCRIPTION SYMBOL GE PART NO. DESCRIPTION
--------- LOUDSPEAKERS ~ ~ - = = - — —
HANDSET MODEL 4EM26A10 198208100P2 !
HANDSET MODEL 4EM26C10 '198209100P3 Ls2 19A116910P1 Permanent magnét: S inch, 3.2 ohms 115% imp,
5 w max operating; sim to Pioneer 002009,
1 Self tap screw, bind head: No. 4 x 5/18,
Bhure Brothers 30Cé40c., =~ | ¢ | ] m--ee-e--- CABIES - = - - = - = - = -
2 Cahle clamp, Shure Brothers 53A332.
w2 CABLE
_‘3 Shield, BShure Brothers RP19, 19A122167G1
4 Switch. BShure Brothers RPS1,
15 [ (e N N I ISRV U PLUGS = = = = = = = = = =
5 Case. Shure Brothers RP49. (Used in 4BN26A10),
P702 3493018P2 Connector, phenolic: 5 contacts; sim to Cinch
Case. Bhure Brothers 21RPBSSF. (Used in 204-31-05-010,
4ENM26C10),
] Adapter. Shure Brothers 635A230.
--------- MISCELLANEQUS ~ = = = - - — -
7 Magnetic controled cartridge. BShure Brothers
BP41, 19A116986P108 Screw, thread forming, assembled washer: Phillips
Pozidriv®, HI-LO® thread, No. 7-19 x 1/2.
8 3R77P222K Resistor, composition: 2200 ohms +10%, 1/2 w. (Mount speaker).
-] Receiver cap, (Part of item 5), 19A116986P112 Screw, thread forming, assemhled washer:
N Phillips Pozidriv®, HI-LO® thread, No. 7-19 x 3/4
10 Washer, Shure Brothers 34A321. (Housing to grille).
11 Escutcheon. BShure Brothers 53A536A. N130P1710C13 Tap screw. ({Secures housing to wall).
12 Actuator. BShure Brothers 53A556, 19A118985P1 Screw, hex head-slotted: douhle lead thread,
g with internal tooth washer, No, 13-16 x 3/4.
13 Spring. Shure Brothers 44A140, (Mounts bracket to housing).
14 Plunger bar, Shure Brothers RP83, 19€320016P2 Mounting bracket.
15 Flat head screw, socket cap: No, 4-40 x 1/4, 18D416396P2 Housing.
Shure Brothers 30CS57B,
19B219692G2 Grille.
16 Transmitter cap. (Part nf item 5),
17 Washer. Shure Erothera 34A309. *COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
18 Magnetic controled cartridge, Transmitter,
Shure Brothers RP13,
19 Cable and plug. Shure Brothers RP48. (Used
in 4EM26A10),
Cable and plug, Shure Brothers 21RP738F. (Used
in 4EM26C10).
HOOKSWITCH ASSEMBLY ow -5
19820486764 Tsa,ew
20 4020851P5 Cable clamp; sim to Weckesser 2/18-4, . o
21 18A121612P1 Holder and switch: thermoplastic case, contact Ry 5 s
rating 1 amp at 125 v, LR So ] .
" W-0-¢ 3! HANDSET BHOWN
22 19B205661G1 Cable: approx 8-1/2 feet long. loa 3 1>  OFF woox
VR TR )
23 54983035P10 Resistor, wirewound, ceramic: 3.5 ohms 3%, vt
5 w; sim to Tru-Ohn Type X-30. HOOKSWITCH )
WIRING DIAGRAM f——
24 7775500P55 Terminal board, phen: S terminals. HuNe
CONMECTOR
IR WUMBER
—et
2
w3
= SWELL
.
2mo0
HANDSET
WIRING DIAGRAM
RC- 1398C
—————————————— HANDSET - MODELS 4EM2BAI0, CIO WITH HODKSWITCH PL. G4

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.

SCHEMATIC & OUTLINE DIAGRAM

HANDSET MODELS 4EM26A10 & 4EM26C10
HOOKSWITCH 19B204867G4
SPEAKER MODEL 4EZ20A1l1l

RC-2203D
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PA TRANSISTOR REPLACEMENT

WARNING

The stud mounted RF Power Transistors used in the transmitter contain Beryllium
Oxide, a TOXIC substance. If the ceramic or other encapsulation is opened,
crushed, broken or abraded, the dust may be hazardous if inhaled. Use care in
replacing transistors of this type.

replace the PA transistors (Ql through Q4):

Unsolder one lead at a time with a 50-Watt soldering iron. Use a scribe to hold the
lead away from the printed circuit board until the solder cools.

Turn the transmitter over and remove the unpainted Phillips-head screws holding the
antenna relay and output filter mounting assembly to the transmitter heatsink. Then
swing the entire assembly away from the heatsink to expose transistor mounting holes.

Hold the body of the transistor to prevent it from turning. Next, remove the tran-
sistor hold-down nut and springwasher through the hole in the heatsink with an 11/32-
inch nut-driver. Lift out the transistor, and remove the old solder from the printed
circuit board.

Trim the new transistor leads (if required) to approximately 3/8-inch lengths. Cut
the collector lead at a 45° angle for future identification (see Figure 1). The
letter '"C" on the top of the transistor indicates the collector.

a coating of silicone grease around the transistor mounting surface,_and Place
iﬁgliran:istorgin the mountigg hole, Align the leads as shown in the Outl}ne Diagram,
Then hold the body of the transistor and replace the hold-down nut and.sprlng washer,
using moderate torque (8 to 10 inch-pounds maximum in 25-50 MHz transmitters, and
6.5 inch-pounds for 150.8 to 470 MH=z transmitters).

Make sure that the transistor leads are formed as shown in Figure 2 so that the leads
can be soldered to the printed circuit pattern, starting from the inner edge of the
mounting hole.

Solder the leads to the printed circuit pattern. Start at the inner edge of mounting
hole and solder the remaining length of transistor lead to the board.

—CAUTION

Failure to solder the transistor leads as directed may result in the generation
of RF loops that could damage the transistor.

SOLDER ENTIRE LEAD FROM EDGE
OF MOUNTING HOLE TO END OF LEAD

COLLECTOR

SOLDER LENGTH
LEADTRANSISTOR ; 7 l“ CEAD

PRINTED

g__________l —
BOARD
TRANSMITTER
HEATSINK
TRANSISTOR : < ‘

MOUNTING HOLD- DOWN NUT &
HOLE BASE SPRING WASHER

EMITTER

EMITTER /

(RC-2309)

Figure 1 - Lead Identification Figure 2 - Lead Forming
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(DF-3151)

STEP | - QUICK CHECKS

Probable Defective Stage

F
(DRIVER Ic)

tective cir~
cuits acti~

Meter High Meter Low Meter Zero Meter
Position Reading Reading Reading
A Q105 or QLlO6 Q105 or open 10-Volt regu-
(MULT~1) L113 lator, osc.
crystal or
Q104, Q105,
Q106
B Q107, A201-Q1 Q107 Q107
{(MULT-2)
c A201-Q1 10-Volt regu- 10-Volt regu-
(MULT-3) lator, A201-~ lator, A201-Ql
INPUT Q1
D A202~-Q2 13,1 Volts 13.1 Volts
(MULT-3) A202-Q1 A202-Q1
ouUTPUT
A202-Q4 Q3, or pro- Keyed 12 Volts,

A202-Q2, Q3

vated*
G Mis-aligned Q4 or pro- Keyed 12 Volts,
(PA Ic¢) PA. Check tective cir- A202~-Q4
Step 7 of cuits
Alignment activatedx
Procedure.
H Check PA and Check PA and Pa, CV1
(Varactor Varactor Varactor
Yoltage) Alignment Aligpment
and CV1

* Refer to the power regulator Troubleshooting Procedure
for check of protective circuit.

PA TRANSISTOR CHECKS

PA transistors Q1 thru Q4 can be checked to determine if they .are
defective by measuring the junction resistances with an ohmmeter
according to the following procedure:

1. Unsolder the base and collector leads with a B0~Watt solder-

ing iron, Use a scribe to hold each lead off the printed

circuit board until the solder cools,

2. Slip a piece of paper under each unsoldered lead to insulate
it from the printed circuit board.

3. Measure the base-to-emitter and base-to-collector resis-~
tances and check with the '"good" resistance readings as

shown in RC-1716.

Always take two different readings for
each junction by reversing the meter leads.

4, If replacement of a transistor is necessary, refer to
the replacement procedure listed in the Table of Contents.

STEP 2

CHECK TYPICAL DC VOLTAGES

EQUIPMENT  REQUIRED
®3 E TEST MODEL 4EX3AIC

. 20,000 OHM-PER-VOLT METER

STEP 3
CHECK AUDIO AC VOLTAGES

EQUIPMENT REQUIRED

® AUDIO_ OSCILLATOR
& AC VTVM

STEP 4
AUDIO & OSC WAVEFORMS
EQUIPMENT REQUIRED

® AUDIO OSCILLATOR
® OSSILLCSCOPE

v-DC

V=DC vV—DC

>

WITH TRANSMITTER
KEYED, READING AT
COLLECTOR  OF
Q101 sHOULD BE
ARPROX

0.6 VDC

WITH TRANSMITTER | WwiTH TRANSMITTER
WEYED, READING AT
COLLECTOR OF
O3 $HOULD BE
S PPROX

4.2 vDC

KEYED, READING AT
COLLECTOR OF
Q102 sHoOULD BE
APPROX

0.65 VDC

‘d——-——— 6.25-6.53 MHZ ~——————#l# e {87 ~19.58 MHZ —
BUFFER TRIPLER
QI05 QI06

—>

| Ltig -
1 RiZ25 I
I_‘;:%‘— FrL,OTSETR liig%l%%K
MoD Al oy
DJUST SR
i %+ onase
' MODULATOR
AUDIO | AUDIO LIMITER ;
AMP AMP Qi03
Q01 | Q102
MULT ~
/// 3252410
I
| —
% e
9] . -~
// INPUT WF*EJ »
SET AUDIO OSCILLATOR | AC~VTVM OSCILLATOR = V—=DC
BuThUT OF 1.0 M Qio4
OUTPUT 1. / S. ] 1 ' ’
RPN, 0.42vV P-P | 0.58 v P-P 8.8 v P-P 0.53 vV p-p KEVED NEADING AT
gémpg‘;“ RNMS AVERAGE J202-10 (MULT 1)
ZAK READ s
e il 4 AL
173 K=T0 ,
PEAK READINGS. {0.5 VDC win)
SCOPE HORIZONTAL | 0.2 MS/DIV (500 HZ SWEEP)
ETTING
s VERTICAL 0.1 VOLT/DIV 0.f VOLT/DIV 0.1 VOLT/DI

SET AUDIO OSCILLATOR
AT 1000 HZ WITH
OUTPUT OF LO v RMS.

COLLECTOR

RC-1716

L0 VOLT/ DIV

————
e,

e 37.5-39.17 MHZ S 75-78.35MHZ - } —
DOUBLER 2NB DOUBLER 3RD DOUBLER IST AMP
Q07 Qt Qi Q2
OUTPLJT POWER
APPROX 08W
e[
7 iog] -
h
':ngLZTA?Z f yg%; g INPUT szﬁgéi C?UTPUT
(POSITION C) (POSITION D}
= & =2 0 = \+
7 I I 1 ] |
v—-DC v=DC v-DC

WITH TRANSMITTER

WiITH TRANSMITTER
KEYED,READING AT
J202~3 (MuLT-3
INPUT) SHOULD BE
APFROX 0.5V DC

KEYED, READING AT
J202-2 (MuLT 2)
SHOULD BE APPROX
0.8 vDC

(0.8 VDC wwv)

WITH TRANSMITTER
KEYED, READING AT
J202-4MULTI-3
OUTPUT)SHOULD BE
APPROX 0.65 VDC

v-DC

WITH TRANSMITTER

“EYED, READING AT

J202~14 (DRIVER Ic)
SHOULD bE APPROX
0.2VDC

WITH TRANSMITTER
KEYED 8 TEST SET
POLARITY N (-] POS—
ITHON, READING AT
J202-1| IVARACTOR)

WITH TRANSMITTER
KEYED & HiGH SENSI-
TIVITY BUTTON PRESS
£ED, READING AT

J202=1 (Pa k)
SHOULD BE APPROX (S)H%UL;‘[DDSE APPROX
0.35 vbC )

1801557 MHZ e »le 450-470 MHZ J
DRIVER PA
Q3 Q4 ~
/ MULTIPLIER/FILTER A203
| ANT
VARACTOR BAND LQW RELAY T
LER | PASS PASS AN
‘ FILTER | FILTER >
P30
RCVR
DRIVER 12 VARACTOK
Yiz02-ia J202-1i
(POSIT OH F (POSITION HI
J202-9
: -
1§ { ) "
i i ,
v-DC v-DC

RC -2267

TROUBLESHOOTING PROCEDURE

TRANSMITTER TYPE KT-14-A
RC-22674A
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(DF-3134)

STEP 1-QUICKCHECKS

TEST SET CHECKS

These readings are typical readings measured with GE Test Set STEP 3— GAIN-PER"‘STAGE lr.' 406~ 470 MHZ e 12.4 MHZ ole 455 KHZ - o
Model 4EX3AL0 in the Test 1 position, or with Model 4EX8K10 or 1l e 1 T * | !
in the 1 volt position, READINGS~ XO.35 —ee — X300 ke X.045 e X 30— X3 e XI5 | X 0} . le—x29 oy X0.66 sk X0.85 ok X6 1 X2 |
(~9.108) [ (49.6 D8} =2708) | 129.6D8B | t22.408) | {23.508) '; | (-20.408) 4 l {9.308) | (-3.6D8) | {-1.408) | (i5DB) l (&DB) PA ]
]
P p y y . F y y y 1 p ’ I f - Y
Metering Reading With EQUIPMENT REOU(RED: 2ND RF IST MIXER | | 2ND  MIXER [ISTLOWIF| 2ND LOW IF | ISTLIM | 2ND LIM 3RD LIM DISC ;I i lAUDIO AMP! | pRIVER i DRIVER | 8%%%-8%%54 '
Position _ No Signal In Reading With 10 Microvolts 1. RE YOLTMETER (SIMIL AR TO BOONTON MODEL 91-Ch é\%’; Q306 | | Q308 Q3| Q312 | Q33 | Q314 ! ; wro | Q317 { wov, Q318 Qio | Py y
- ' ' TR ' b pe-emprasis JOLUME CONTROL | 0c | (
T . ® g SnEEC I, A JUTIOD | | | | ’ R e T o | L — ) L
B {(Lim 1) 0 VDC 0.1 VOC THE DISCRININATOR, ' 430! I ‘ | l 5 | ‘ etanen | |
. i . ] ’ e Y f L3 249 - | il p T502
C (1am 2) 0.1 YOO 0.45 VDO PROCEDURE L301|L302) L303,L304 L305L308 L3233 1L314 (FL3O 8-COIL LOW (F S
, - — ¥. APPLY PROBE TO (NPUT OF STAGE (FOR EXAMPLE, BASE i l—
D (0sc.) 0.15 VDC OF RF AMP) . PEAK RESOMANT CIRCUIT OF STAGE BEING =
MEASURED AND TAKE VOLTAGE READING (£;).
E (0se.) 0.1 vnC 2. MOVE PROBE TO INPUT OF FOLLOWING STAGE (IST.MIXERM . L4s7 LIM-1 LiM-2 | noise .
- i REPEAK FIRST RESONANT CIRCUIT THEN PEAK CIRCUIT 1 FILTER NOISE AMP DC AMP
G (Audic Bias) | 0.8 VDC BEING MEASURED AND TAKE READING (Ep). J304-2 J304-3 | Q319 y
- ; ; - 3. CONVERT READINGS {BY SUBTRACTING £; FROM E, ON THE ( 4
T (Supply Volt-| Approx. 13 VD€ {15 volts full scale) DB SCALE OF RF VOLTMETER, OR) BY MEANS OF ?HE osc OSC/AMP 2ND 0SC BiaS
age) FOLLOWING FORMULA, Q451 Q453 Q307 R400 METERING
3 ¥ MR SQUELCH ¢ J304-9
J (Reg 10V) + 10 VDC (15 volts full scale) Amprkmna=751 GEL LY ¢
- - 1 <
W, CHECK RESULTS WITH TYPICAL GAINS SKOWN O DIAGRAM 1451 Las4 L1455 11456
5. USE PROCEDURE LISTED ABOVE TO FIND GAIN OF EACH STAGE.
o -~ 2 ® NOTE: REMOVE CRYSTAL OR SHORT OUT 0SC. BASE BEFORE
SYMPTOM CHECKS MEASURING MIXER STAGES TO ELIMINATE INJECTLON
VOLTAGE L
1304-4
|
SYMPTOM PROCEDURE
NO SUPPLY VOLTAGE Check power connections and continuity of supply leads, and check fuses,
If fuse is blown, check for short circuits by disconnecting all plugs in g e —————— i i st el i “
the unit, Reconnect plugs one at a time until a fuse blows. J SISNAL GENERATOR O MICROVOLYS 1 MICROVOLY §?2?3§°r§?§ﬁ&5te§y ] . o TANDAS -
. , — T , ' , — , , WANTAN SETING AT UNMODUL ATED UNMGOUL ATED UNMODUL ATED UNMODULATED UNMODULATED UNMODUL ATED 'KHZ WITH 33 kn7 (1 | STANDARD SIGNAL | STANDARD SIGNAL | STANDARD SIGNAL | STANDARD SIGNAL STANDARD SIGNAL NO SIGNAL STANDARD SIGNAL STANDARD SIGNAL NO  SIGNAL STANDARD SIGNAL STANDARD SIGNAL
NO REGULATED 10 VOLTS Check the 12-volt supply. Then check Q503 in 10-volt regulator and DISCRIMINATOR ZERQ KHZ WB)DEV. - “ i vy TS
regulator circuit. Disconnect all plugs from the receiver, exciter board INCREASE GENERA- | INCREASE SIGNAL INGREASE SIGNAL INCREASE SIGNAL %%35@7035353§ MAVEROR
and option boards, and take resistance readings from jack pins to ground ggzgm% u(ggAN‘rastgvm gSNERA‘roR OQUTPUT | GENERATOR QUTPUT GENERATOR OUTPUT FOR RATED SWATT OUTPUT
Rei { 3 i a4 PROCEDURE AD! ; OM  ZERQ UNTH FROM ZERO UNTIL FROM ZERC UNTIL of: 2 AD
(Refer to OQutline Dlagrams). o , PROCEDURE SCALE DECREASES | VIVM READING DE- | ViV READING' OE- | VIwM READING Db- ACROSS 324 LOAD
R ” - , — STEP 2A- SIMPLIFIED VTVM BY CREASES BY 59, | CREASES BY 59, | CREASES BY 59,
LOW 2ND LIM READING Check supply voltages and then check oscillator reading at J304-4 as ’ —~ = - ) - s - - CY) 5.8 VAC 4.0 VAC
shown in STEP 24. GAIN CHECKS 0.4 VDC ™ 0.08 VDC MIN | GENERATOR OUTPUT | GENERATOR OQUTPUT | GENERATOR ouTPUT | GENERATOR OutPu® 0.4 vbC 1.2 vDC 0.57 VAC 0.05 VAC 0.89 VAC 0.045 VvAC 1.2 vAC .03 VAC 0.56 VDC 0.34 VAC 0.5 VAC o, be S .
’ . N , i i sc a| SHOULD BE APPROX | SHOULD BE APPROX | SHOULD BE APPROX | SHOULD BE APPROX ey 3.4 o vpe EX-3 5 VD
Make SIMPLIFIED VIVM GAIN CHECKS from 2nd Mixer through 2nd Limiter stages RE ADING EX—3-A 0.1 VDC MINJEX=3«A 0.07 vDC MIN 20 MILLIVOLTS 500 MICROVOLTS 980 MICROVOLTS 10 MICROVOLTS 2 . EX-3-A 03 VDC (COLLECTOR TO GROUND)
as shown on STEP 24, MULTMTR Q.15 vOC MIN] MULTMTR 0.07 vOC MiIN] MULTMTR 0.2 VB¢ MULTMTR 0.6 VDG
Check receiver RF alignment (refer to Receiver Alignment Procedure), EQUIPMENT REQU IRED : . l [ i 1 l
LOW O LLATOR READING Check alignment of Qscillator (BRefer to Front End Aligoment Procedure). 1. VTVM-ACADC ’ . B SR — - : - -
LOW 05CY & & ) ) ) L HORIZONTAL J 0.5 MS/DIV(APPROX 05 MS/DIV 05 MS/DIV 0.5 MS/DIV 0.5 MS/DIV 05 MS/Div 05 MS/DIV 05 MS/DIV 05 MS/DIV 0.5 MS/Div
Check voltage readings of Q451 and Q453, 2. SIGNAL GENERATOR (MEASUREMENTS MS6Q EQUIV.) COPE SETTING 280 5F3) 5V/DIV 2 VOLT/DIV
) o ) " "5 VOLT/ 00 y " " pe T VOLT /Dl € / 200 1 ’ [ MILLIVOLTS/DIV v 2
Check resistance readings on J302-1, -2 and -3. PREL IMINARY STEPS: VERTICAL Q.5 VOLT/ DIV 100 MILLIVOLTS/DIV I VOLT/DIV 100 MILLIVOLTS/DIV | VOLT 201V 100 MILLIOLTS/DIV 200 MILLWOLTS/DIV | 500 ‘ A:L;PO‘:. S B e
' ' ; L EU o ey . . g 1 \ - g PEAK=TO~PEAK VOLTAGE AV P=P Y P- P - F ey { 2P (NG 0.24 V P-P 1.2 v P-P AV P~ P . -
Check crystal Y451. 1. SET VOLUME CONTROL FULLY CLOCKWISE. STEP 2B-AUDIO & SQUELCH WAVEFORMS bl z MO MY FIE s A oM EoRiNoise) 130 ERINOOR) 2
R 2. SET SQUELCH CONTROL FULLY COUNTERCLOCKWISE ‘ ‘ ‘ NOISE WAVE FORM
LOW RECEIVER SENSITIVITY Check Front End Alignment (Refer to Receiver Alignment Procedure). ' "

Check input signal required for 0.2«volt reading at LIM=-1.
should be less than 20 uv,

Reading

Check antenna connections, cable and relay.
Check voltage readings of lst and 2nd IF Amps and lst and 2nd Mixers,
Make SIMPLIFYED GAIN CHECKS (STEP 24).

3. RECEIVER SHOULD BE PROPERLY ALIGNED.

LOW AUDIO

Check Audio PA Tramsistors output current at J304«9.
low -~ Check BIAS ADJ for 0.9 VDC at J304-9.
0.9 Vv with R392. <{(Position G on Test Set),

If reading is
If incorrect, set for

Make SIMPLIFIED GAIN and WAVEFORM CHECKS (STEPS 2A and 2B) of Audio and

Squelch Stages,

Check unsquelched DC voltage readings in Audio section (BRefer to Receiver

Service Sheet).
Check voltage readings on Channel Guard Receiver,

Check setting of SQUELCH control R400 (Refer to Receiver Alignment
Procedure) .,

IMPROPER SQUELCH OPERATIONS

Make GAIN and WAVEFORM CHECKS (STEPS 2A and 2B) of Audio and Squelch
stages.

Check voltage readings of Squelech circuit (Refer to Receiver Alignment

Procedure).

DISCRIMINATOR IDLING TOO
FAR OFF ZERO

See if discriminator zero is in the center of IF bandpass.

EQUIPMENT

REQUIRED:

1. OSCILLOSCOPE
2. SIGNAL GENERATOR ( MEASUREMENTS

M560

OR EQUIVALENT).

STANDARD SIGNAL
L MILLIVOLT AT RECEIVER FREQ

MODUL ATED BY IKHZ WITH
3.3 KHZ (10KHZ, WIDE BAND}
DEVIATION

VOICE €OIL
HE
$304 =15

WHEN USING A 3.2 OHM EXTERNAL
LOAD, UNPLUG SPEAKER AND CONNECT
3.2 OHM RESISTOR BETWEEN J702-2
AND 4702-3.

iN DESK TOP STATIONS, DISCONNECT
JUMPER FROM TB50I-1 AND -2 AND
CONNECT 3.2 OHM LOAD TO T8501-
AND ~2.

TROUBLESHOOTING PROCEDURE
RECEIVER MODELS 4ER49A10-12 &
4ER50A10-12

RC-1711A



