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SPECIFICATIONS *

o - ET-54-A (NARROW BAND)
TEG FLLLRE DR LgnATLsm ET-54-B (WIDE BAND)

25-50 MHz

Frequency Range

Power Output

Mobile Power Supply 35 watts minimum (20% duty cycle)
Station Power Supply 10 Watts minimum (continuous duty)

Crystal Multiplication Factor 12

+.0005% (-30°C to +60°C)

Frequency Stability

Spurious and Harmonic Radiation At least 85 dB below rated power output

Modulation Adjustable from O to *5 Hz (Narrow Band) and
0 to *13.5 Hz (Wide Band) swing with

instantaneous modulation limiting.

Audio Frequency Characteristics Within *#1 dB to -3 dB of a 6-dB/octave pre-
emphasis from 300 to 3000 Hz per EIA standards.
Post limiter filter per FCC and EIA.

Distortion Less than 5%

Deviation Symmetry 0.5 kHz maximum (Narrow Band)
1.5 kHz maximum (Wide Band)

Tubes and Transistors 35-Watt Transmitter with no Options:

2 tubes
6 transistors
4 diodes

da %® VvS13

0.4%

Maximum Frequency Spacing

Duty Cycle

Mobile

20% Transmit (one-minute transmit, four
minutes off)

Station Continuous

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

GENERAL (46 ELECTRIC
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DESCRIPTION

MASTR Progress Line FM Transmitter
Types ET-54-A and B are crystal-controlled,
phase-modulated transmitters designed for
one-, two-, or four-frequency operation
within the 25-50 megahertz band. The trans-
mitter consists of the following modules:

e Transistorized Exciter Board, with
audio, oscillator, modulator, ampli-
fier and multiplier stages,

® Tubed multiplier and power amplifier
stages,

e Optional Channel Guard Low-Pass
Filter (ET-54-A only)

All input leads to the transmitter are
individually filtered by the 20-pin feed-
through by-pass connector J101l. The output
passes through a four-section, low-pass
filter that features good shielding between
sections and Teflon® capacitors for fail
free operation with an open or shorted
antenna.

LBI-3926

CIRCUIT ANALYSIS

Six silicon transistors and only two
tubes are used in the transmitter. When
used with the mobile power supplies, the
transmitter has a minimum power output of 35
watts. When used as an exciter with high
power stations, the mihimpum power output is
10 watts. The frequency of the crystals
used ranges from 2 to 4.2 megahertz, and
the crystal frequency is multiplied 12
times.

A centralized metering jack (J102) is
provided for use with General Electric Test
Set 4EX3A10. The Test Set meters the
multiplier, amplifier and PA stages as well
as filament and regulated supply voltages.
The metering jack also provides access to
receiver audio, microphone and push-to-talk
leads.

POWER INPUTS
The following supply voltages are connected
from the power supply to the transmitter

through the 20-pin by-pass connector J101:

® Pin 3 - Filament voltage
e Pin 4 - +300 volts MULT B+

1 l I
b 208-4.12MHZ sl 624-2 37 ple (2 52475 d— 25-50MHZ ———
OMHZ Mz | 25-50MHz
1

CR3 0SC MULT-I
Q5

— — —LOW-PASS FILTER — — — — — — —
Glol

OW-PASS
FILTER

Q2

ENCODER
AVRIO, WTONE INPUT |
Q6

RC-1688

Figure 1 - Transmitter Block Diagram
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e Pin 5 - +450 volts PA B+ with mobile
supplies (+300 volts PA B+
for driver use with station
supplies)

Pin 8 - -45 volts bias

e Pin 14- +10 volts for Channel Guard
option

e Pin 15- -20 volts for exciter board

OSCILLATOR

A transistorized Colpitts eoscillator
(Q3) is used in the transmitter. The oscil-
lator crystal is thermistor compensated at
both ends of the temperature range to pro-
vide instant frequency compensation with a
frequency stability of *.0005% without
crystal ovens or warmers.

In single-frequency transmitters, a |
jumper (from H1l to H2) connects the Fl crys-
tal keying lead to ground to forward bias
diode CR3. Forward biasing the diode re-
duces its impedance, and the crystal fre-
quency is applied to the base of oscillator
Q3. Feedback for the oscillator is developed
across C41/C42. The oscillator output is
coupled directly to the phase modulator.

In multi-frequency transmitters, the
single oscillator transistor is used, and
up to three additional crystal circuits,
identical to the F1l crystal circuit, can
be added. The keying jumper is removed and
the proper frequency is selected by switch-
ing the crystal keying lead to ground by
means of a frequency selector switch on the
control unit.

AUDIO AMPLIFIERS AND LIMITER

An audio signal from the microphone
is coupled through Cl to the base of Class
A audio amplifier Ql. The design of the
microphone, in conjunction with C2 and R3,
produces a 6-dB audio pre-emphasis. R48
and C74 provides RF de-coupling.

The amplified audio signal is RC-
coupled to the diode limiters, CR1 and CR2.
These diodes operate in series and are
normally in a forward conducting state. An
audio signal fo sufficient amplitude to
cause limiting takes the diodes out of
conduction, so that one diode conducts only
on powitive cycles and the other conducts
only on negative cycles.

Following the limiter stage is a second
Class A amplifier, Q2. The output of Q2 is
coupled thmugh MOD ADJUST potentiometer R14
to a combined post-limiter filter and de-
demphasis network. This network consists
of R17, R18, R19, C5, C8, C9 and C49. The
output of the filter and de-emphasis net-
work is applied directly to the phase
modulator.

CIRCUIT ANALYSIS

PHASE MODULATOR

The phase modulator is a varactor
(voltage-variable capacitor) CV1l, in series
with tuneable coil L1l. This network appears
as a series-resonant circuit to the RF
output of the oscillator. An audio signal
applied to the modulator varies the bias of
CV1l, resulting in a phase modulated output.
The output of the modulator is coupled
through blocking capacitor C51 to the base
of the first amplifier. For Channel Guard
transmitters, a second modulator stage
(L2 and CV2) is cascaded with the first
modulator. The output of the Channel Guard
encoder is fed through CHANNEL GUARD MOD
ADJUST R20 to the modulator stages.

AMPLIFIERS AND MULTIPLIERS

The first amplifier (Q4) isolates the
modulator from the loading effects of the
first multiplier and provides amplification.
The output is DC-coupled to the first
multiplier. Metering resistor R41 permits
the MULT-1 stage to be metered at centralized
metering jack J102-10.

Following Q4 are two inductively-
coupled Class C, common-emitter multiplier
stages (Q5 and Q6). Q5 is a tripler, with
collector tank L3 tuned to three times the
crystal frequency.

Q6 operates as a doubler stage, with
collector tank T1 tuned to six times the
crystal frequency. Resistor R43 is for
metering the MULT-2 stage at J102-2.

MULT-3

The output of the transistorized Exciter
is coupled by a short length of RF cable
to the grid tandk (19/L10/L11) of beam pen-
tode V1. This stage operates as a doubler
with the plate tank tuned to 12 times the
crystal frequency.

The grid of V1 is metered through
metering resistors Rl and R2 at J102-4. The
combination of Rl, R2 and R3 drops the bias
voltage of approximately -11 volts to pro-
tect V1 against loss of drive. Plate voltage
is supplied through R7 and L1/L2.

When measuring grid current to V1,
there will be a residual reading of approxi-
mately 0.16 volts without any drive. This
is caused by the presence of fixed bias
voltage to the grid of the tube..

POWER AMPLIFIER

The output of the MULT-3 stage is coupled
to the grid of the compactrom beam power
amplifier (V101) through L5/L6, and is
metered at J102-6 and J102-14. by measuring
voltage drop across R10. Bias voltage



CIRCUIT ANALYSIS

(-45 volts) is applied to the PA grid through
R9, R10 and L5/L6. There is no residual
reading on the PA.

Plate current is metered from J102-1 to
J102-9 across metering resistor R101., Plate
voltage is supplied through L101, and the
PA plate tank is shunt-tuned by capacitor
C110/C112. R13 and Rl4 are the screen grid
dropping resistors.

WARNING

The meter leads are at plate po-
tential (high B+) when metering
the PA plate at J102-1 and J102-9,

Placing the TUNE--OPERATE switch (S102)
in the OPERATE position, applies 300 volts
to A140/A141/A142-J3 and -J7. The 300
volts appearing on each side of R12 effec-
tively shorts the resistor out of the cir-
cuit, and R13 and R14 are in series for
normal operation of V10l. When S102 is
in the TUNE position, the screen voltage is
applied to J3 only. Now, dropping resistors
R12, R13 and R14 are in series to reduce the
screen voltage. This reduces the plate
dissipation of V10l while tuning the power
amplifier stage. Feedback through capacitor
C122 neutralizes the stage.

Antenna coupling is achieved by vary-
ing the coupling between L105/L106/L107
and L110/L111/L112. C1l1 tunes the antenna
circuit. :

The RF output from the antenna coil is
fed to low-pass filter FL101/FL102/F1103.
This filter has a low insertion loss and a
harmonic attenuation of at least -50 dB
through all harmonics. The filter output is
fed to the antenna changeover relay located
on the front of the system frame.

CHANNEL GUARD
Low-Pass Filter (G101)

In encode-decode combinations, low-pass
filter G101l is assembled on a printed wiring
board that mounts on the underside of the
MASTR transmitters. The filter is supplied
by a regulated +10 volts and a regulated
-20 volts. The +10 volts is applied con-
tinuously (even in the STANDBY position),
and the -20 volts is applied only when the
transmitter is keyed.

Keying the transmitter applies the
encoder tone (from the receiver)to low-pass
filter G101l. Transistors Q1 and Q2 form a
two-section, active low-pass filter that
reduces tone distortion and power supply
ripple. Q6 operates as a tone switch
applying the tone input to the filter when-
ever +10 volts is applied to J1 (Q6 base)..

LBI-3926

Thermistor RT1 keeps the output constant
over wide variations in temperature. The
filter output is coupled to the tone modu-
lator on the transmitter exciter board
theough Channel Guard MOD ADJUST R34. In=
structions for setting R34 are contained
in the modulation adjustment section of
the Transmitter Alignment Procedure.

The channel can be monitored before
transmitting a message by moving the CG-OFF
switch on the Control Unit to the OFF
position, or by removing the microphone or
handset from the operational hand-up bracket.

NOTE

When Channel Guard decode only is
desired, remove the wire that
connects to J6 on the low-pass
filter (Encoder Tone Input).

Encoder Model 4EH17A10 (Optional)

In encode only combinations, encoder
Model 4EH17A10 mounts on the underside of the
MASTR transmitter. The encoder is supplied
by a regulated +10 volts and a regulated
-20 volts. The +10 volts is applied to
Q3, Q4 and Q5 continuously (even in the
STANDBY position). The -20 volts is applied
to Q1 and Q2 only when the transmitter is
keyed.

The encoder tone is provided by selec-
tive oscillators Q3 and Q4, which oscillate
continuously at a frequency determined by
the tone network (FL1). Negative feedback,
applied through the tone network to the
base of Q3, prevents any gain in the stage
except at the desired encode frequency.

Thermistor-resistor combination R14
and RT2 provides temperature compensation
for the oscillator output. Limiter diodes
CR1 and CR2 keep the tone amplitude constant.

Keying the transmitter applies -20
volts to the two-stage, active low-pass fil-
ter (Ql and Q2) turning them on. The
oscillator output is then coupled through
emitter-follower Q5 to t he low-pass filter.
Thermistor RT1 keeps the filter output
constant over wide variations in tempera-
tures.

The output of the filter is applied to
the tone modulator on the transmitter exciter
board through Channel Guard MOD ADJUST R34.
Instructions for setting R34 are contained
in the Modulation Adjustment section of
the Transmitter Alignment Procedure.

The channel can be monitored before
transmitting a message by moving the CG-OFF
switch on the Control Unit to the OFF
position, or by removing the microphone or
handset from the operational hand-up
bracket.
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MAINTENANCE

DISASSEMBLY

To

1.

2.
3.

To

service the transmitter from the top --

Pull locking handle down and pull radio
about one inch out of mounting frame.

Pry up cover at rear of transmitter.
Slide cover back and 1lift off.
service the transmitter from the bottom —-

Pull locking handle down.
out of mounting frame.

Pull radio

Remove two screws in bottom cover.
up at back of transmitter.

Pry

Slide cover back and 1lift off.

NOTE

To replace tubes, loosen screws
holding tube shields and slide
shields off.

/' MOUNTING
<— FRAME

METERING
JACK

SCREW
~ HOLDING
TUBE SHIELDS

FOR
FRONT CASTING
(1 EACH SIDE)

LOCKING
HANDLE

Figure 2 - Top Cover Removed

To remove transmitter from system frame --

1. Loosen the two retaining screws in the
front casting (see Figure 2) and pull
casing away from the system frame.

2. Remove the four screws in the back
cover .

3. Remove the two screws holding the
transmitter at each end of the system
frame.

4. Disconnect the antenna jack in front
of the transmitter and the 20-pin
feed-thru connector at the back of
the transmitter, and slide the unit
out of the system frame.

LOW-PASS FILTER
OR ENCODER OPTION

LOCKING
HANDLE

Figure 3 - Bottom Cover Removed



MODULATION LEVEL ADJUSTMENT

The MOD ADJUST (R14) was adjusted to the proper setting before shipment and
should not normally require readjustment, This setting permits approximately 75%
modulation for the average voice level. The audio peaks which would cause over-
modulation are clipped by the modulation limiter. The limiter, in conjunction with
the de-emphasis network, instantaneously limits the slope of the audio wave to the
modulator, thereby preventing overmodulation while preserving intelligibility.

TEST EQUIPMENT

1. Audio oscillator Model 4EX6A10

2. A frequency modulation monitor

3. An output meter or a VIVM

4, GE Test Set Model 4EX3Al

PROCEDURE

1. Connect the audio oscillator and the meter across audio input terminals J5
(Green-Hi) and J6 (Black-Lo) on GE Test Set or across J1 (Mike High) and
J2 (Mike Low) on the Exciter Board.

2. Apply a 1.0-volt signal at 1000 Hz to Test Set or across Jl and J2 on
Exciter Board.

3. For transmitters without Channel Guard, set the MOD ADJUST (R14) for a
4.5 kHz swing (13.5 kHs for wide band) with the deviation polarity
which gives the highest reading as indicated on the frequency modulation
monitor,

4, For transmitters with Channel Guard, set the Channel Guard MOD ADJUST (R20)
for 0.75 kHz tone deviation. Then repeak L1/12 and L3/L4 as shown in Step 1
of Transmitter Alignment Procedure. Reset tone deviation to 0.75 kHz devia-
tion. Remove the tone to the transmitter by unplugging leads to J7 and J8
on Exciter Board, or by switching to a non-Channel Guard frequency in multi-
frequency units. Next, apply a 1.0 volt signal at 1000 Hz and set MOD-ADJUST
(R14) for 3.75 kHz deviation (4.5 kHz minus 0.75 kHz tone deviation).

5. For multifrequency transmitters, set the deviation as described in Steps 3

or 4 on the channel producing the largest amount of deviation.

PA POWER INPUT

For FCC purposes, the PA power input can be determined by measuring
the PA Plate voltage and the plate current indication, and using the
following formula:

where:

P,
i

Plate Voltage X Plate Current Indication
4.67

P,
i

is the power input in watts.

Plate voltage is measured with GE Test Set in position G, using
the 1000-volt scale (or measured from J102-1 to -16 with multi-
meter) .

Plate current indication is measured with GE Test Set in posi-
tion G, using the TEST 1 scale (or measured from J102-1 to -9
with multimeter).

4,67 is the value of the plate current metering resistor in ohms.

Mult-3
Grid

Pa Grid

Mult-3
Plate

J102
METERING JACK

L3

L4

R14
T1 MOD ADJ

R20
CHAN GUARD
MOD ADJ

EQUIPMENT REQUIRED

General Electric Test Set Models 4EX3A10, 4EX8K10 & 11, Station Meter Switching Panel, or a 20,000 ohms-per-volt
Multimeter with a 1l-volt scale.

PRELIMINARY CHECKS AND ADJUSTMENTS

1.

L.

TRANSMITTER ALIGNMENT

Place crystal (operating frequency < 12) in crystal socket XYl.

2. Set crystal trimmer Cll to mid-capacity. If multi-frequency transmitter, set all trimmers to mid-capacity and tune
transmitter on channel with the highest frequency (except for Step 7).

3. Place the TUNE-OPERATE switch (S102) in the TUNE position.

4, Connect GE Test Set to the Transmitter Centralized Metering Jack J102, If using Multimeter, connect the positive
lead to J102-16 (Ground) except for Steps 6 through 14.

5. For a large change in frequency or a badly misaligned transmitter, set the slugs in all slug-tuned coils in the
center of the coil form. All slugs will then tune clockwise, except MULT-3 PLATE and PA GRID slugs which tune counter-
clockwise.

6. All adjustments are made with the transmitter keyed.

METERING POSITION TYPICAL
Multimeter METER
STEP 4EX3A10 |- at J102 TUNING CONTROL READING PROCEDURE
EXCITER BOARD
1. A Pin 10 L1l (and L2 with 0.6 v Tuning the modulator is a critical adjustment. Carefully tune
(MULT-1) Channel Guard) (0.4 v L1l for maximum meter reading. For channel guard or wide band
Minimum) transmitters,alternately tune L1 and L2 for maximum meter reading.
2. A Pin 10 L3 See pro- Tune L3 for a small peak in meter reading (not required unless
(MULT-1) cedure changing frequency).
3. B Pin 2 14 and L3 0.65 v Tune L4 and then L3 for maximum meter reading. Then tune T1
(MULT-2) (0.4 v for minimum meter reading (not required unless changing frequen-
Minimum) cy).
NOTE
Misalignment of this coil may result in the re-
mainder of the transmitter being tuned off fre-
guency. Always start with the slug in the center
of the coil form (at maximum inductance) and tune
for the first peak.
MULT-3 AND POWER AMPLIFIER
4. D Pin 4 MULT-3 GRID and 0.55 v Alternately tune MULT-3 GRID and Tl (on Exciter) for maximum
(MULT-3) T1 (on Exciter) (0.4 v meter reading. Then tune MULT-3 PLATE for slight change in
Minimum) meter reading (not required unless changing frequency).
5. F Pin 14 (+) |PA GRID and 0.45 v Alternately tune PA GRID and MULT-3 PLATE for maximum meter
(PA GRID) and MULT-3 PLATE (0.4 v reading.
Pin 6 (-) Minimum)
6. Rotate ANT COUPLING fully counterclockwise.
7. G WARNING Minimum For single-frequency transmitters, carefully tune PA PLATE for
(PA PLATE) |High B-plus on Pins 1 and 9. minimum meter reading.
Pin 1 (+) For multi-frequency transmitters, switch to the lowest fre-
and PA PLATE quency and adjust PA PLATE for minimum meter reading.
Pin 9 (-)
8. Place S102 in the OPERATE position.
9. G Pin 1 (+) ANT COUPLING See pro- Rotate ANT COUPLING clockwise until meter reading rises slight-
(PA PLATE) and cedure ly. In multi-frequency transmitters, switch back to the highest
Pin 9 (-) frequency before tuning ANT COUPLING.
10. G Pin 1 (4) ANT TUNING Maximum Adjust ANT TUNING for maximum meter reading.
(PA PLATE) and
Pin 9 (-)
11. G Pin 1 (+) ANT COUPLING 0.7 v Adjust ANT COUPLING for metering reading of 0.7 volts.
(PA PLATE) and
Pin 9 (-) NOTE
Adjust ANT COUPLING for 0.5 volts maximum
wvhen using ET-54-A as a driver for 330-
wvatt stations.
12, F Pin 14 (+) |PA GRID Maximum Readjust PA GRID for maximum meter reading.
(PA GRID) and
Pin 6 (-)
FREQUENCY ADJUSTMENT
13 Cl1l (C18, C25 and| With no modulation, adjust crystal trimmer Cll (on Exciter) for
C32 in multi-fre- proper oscillator frequency. In multi-frequency units, adjust
quency units) C18, C28 and C32 as required. Next, refer to the MODULATION
ADJUSTMENT.
NOTE
For proper frequency control of the transmitter,
it is recommended that all frequency adjustments
be made when the equipment is at a temperature of
approximately 75°F. In no case should frequency
adjustments be made when the equipment is outside
the temperature range of 50° to 90°F.

LBI-3926

ALIGNMENT PROCEDURE

25—50 MHZ, 35-WATT TRANSMITTER
MODELS 4ET54A40-57 & 4ET54B10-18
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LBI-3926 TEST PROCEDURES

These Test Procedures are designed to assist you localized. Once a defect is pin-pointed, refer to
in servicing a transmitter that is operating--but not the "Service Check'" and the additional corrective
properly. Problems encountered could be low power measures included in the Transmitter Troubleshooting
output, low B plus, tone and voice deviation, defec- Procedure. Before starting with the Transmitter Test
tive audio sensitivity and modulation adjust control Proeedures, be sure the transmitter is tuned and

set too high. By following the sequence of test steps aligned to the proper operating frequency.

starting with Step 1, the defect can be quickly
TEST EQUIPMENT REQUIRED

for test hookup as shown:

1. Wattmeter similar to: 2. VITVM similar to: 3. Audio Generator similar to: 4, Deviation Meter (with a
0.75 kHz scale) simiar to:

Bird #43 Triplett #850 GE Model 4EX6A10 or Measurements #140
Jones #711N Heath #1M-21 Heath #1G-72 Lampkin #205A

5. Multipmeter similar to:

GE METERING TEST SET MODEL 4EX3A10 or 4EX8K10,11 or
20,000 ohms-per-volt voltmeter

STEP 1

POWER MEASUREMENT
TEST PROCEDURE

1. Connect transmitter output to wattmeter as shown below:

2. Key transmitter and check wattmeter for minimum reading of 80 watts,

ANTENNA
OUTPUT

\,;

.—'

50 OHM
COAX

WATTMETER ~ CABLE _ -

SERVICE CHECK

Refer to Service Hints on Transmitter Troubleshooting Procedure.

STEP 2

TONE DEVIATION WITH CHANNEL GUARD
TEST PROCEDURE -~

1. Setup Deviation Meter and monitor output of transmitter as shown below:

V
AV P

DEVIATION METER R20

Channel Guard
Mod. Aujust

2. Unplug the MIC HI terminal from Jl1 on Transmitter Exciter Board.

3. Key transmitter and check for 0.75 KHz deviation. 1If reading is low or high, adjust Channel Guard

MOD ADJUST (R34) for a reading of 0.75 KHz.
NOTES:

NOTES:

1. On units supplied with Channel Guard, the Phase Modulator Tuning should be peaked carefully
to insure proper performance. (Refer to Steps 1 and 2 in the Transmitter Alignment Chart).

2. The tone Deviation Test Procedures should be repeated everytime the Tone Frequency is changed.

SERVICE CHECK
If the 0.75 KHz deviation is not obtainable when adjusting R34, replace the Tone Transmitter reed.

STEP 3

VOICE DEVIATION AND SYMMETRY
TEST PROCEDURE
1. Unplug the High and Low Mike leads from the Exciter Board Jacks Jl1 and J2.

2. Connect test equipment to transmitter as shown below:

;; <« ANTENNA

R14
Mod. Adjust J2 J1

Gulug_.,
AU0IO oscyyy * ‘“Tll‘g
OUTPUT

INPUT

J2 |
DEVIATION METER AUDIO OSCILLATOR

Set the generator output to 1.0 VOLTS RMS and frequency to 1 KHz.
Key the transmitter and adjust Deviation Meter to carrier frequency 1
Deviation reading should be #4.5 KHz. (+13.5 KHz wide band).

Adjust '""Modulation Adjust Control" R12 until deviation reads DEVIATION METER
4.5 KHz (13.5 KHz wide band) on plus (+) or minus (-) deviation,

whichever is greater. This adjustment should be made with

the correct level of tone applied on Channel Guard transmitters.

S o AW

NOTES: --MASTR transmitters are adjusted for 4.5 KHz (13.5 KHz wide band)
deviation at the factory. The factory adjustment will prevent the
transmitter from deviating more than 5.0 KHz (15 KHz wide band) under

The Channel Guard MOD ADJUST (R34) may be adjusted for deviations up to 0.80 KHz for tone frequencies the worst eopditions of frequeney, veltage and temperature,
from 71.9 Hz to 82.5 Hz and deviations up to 1.0 KHz for all tone frequencies above 82.5 Hz.

DEVIATION METER

.75 kHz
A

_in

7,

If- the deviation reading plus (+) and minus (-) differs by more than 0.5 KHz, (1.5 KHz wide band)
check the following:

1. Recheck Step 1 as shown in the Transmitter Alignment Chart.

2., Check Audio Sensitivity by reducing generator output until deviation METER
falls to 3.3 KHz (10 KHz wide band). Voltage should be LESS than 90
millivolts.




LBI-3926

le 2.083 —4.166 MHZ sl 6.25—12.5 MHZ 12.5-25 MHZ S 25-50 MHZ 5|
STEP | — QUICK CHECKS
CHECK VOLTAGES AT CENTRALIZED METERING JACK J102 VI VI o|
Multimeter = pin numbers QI Q2 Q3 Q4 Q5
GE Test Set = A thru G positions Q6 8106 7984
AUDIO AMP AUDIO AMP 0SC MOD AMPL-| MULT-| MULT-2 MULT-3 PA
POWER Pins Pins Pins Pins Pins @ (O—6r0 GRD GRD OUTPUT POWER
OUTPUT 10 & 16 2 & 16 4 & 16 6 & 14 1&9 PROBABLE DEFECT APPROX O.1 WATTS
A B D F G CRI & CR2 PA PLATE
LIMITERS cvi cv2 l
Low 0.7 v 0.65 v 0.6 v 0.4 v 0.7 v Weak 7984 AUDIO Ll L9
INJ FREQ L3 L4 Lio
osc CHAN
0 0.7v 0.65 v 0.6 v 0 0 Open 7984 1000 HZ 2.083-4.166MH, GUARD L COUAPNLTNG
Low OUTPUT Ji103
> > FILTER e
- 0
Low 0.7 v 0.65 v 0.6 v g: Weak 8106 Y muLT-1 AMPL-2 ANT FLIOI
= Low J102-10 J102-2 TUNING FLioz
0 0.7 v 0.65 v 0.15 v 0 0.4 v 8106 Fil. open PASS
. FILTER +
0 0.7 v 0.65 v 0.15 v 0 0 Open Fil. Fuse < >
STEP 2 26 v] 3™ 38 v]| 3Rez PA PLATE
0 I___i!.. _ Ji02-1
0 0.7 v or over 0.15 v 0 0.4 v Defective Q6 CHECK TYP|CAL DC VOLTAGES -
1.0 v EQUIPMENT REQUIRED
® G E TEST MODEL 4EX3AIO
0 Over 0 0.15 v 0 0.4 v Shorted Q5 or OR
1.0 v Open Q4 ® 20,000 OHM-PER-VOLT - METER —20 VDC SUPPLY GRD
] 0 ] 0.15 v 0 0.4 v Defective Q3 or i
Modulator (See =
note A)
NOTE A --- Localize trouble by checking:--
1. -20 volt DC supply at J102-12-16.
2, Measure 12.6 VDC across Q3 emitter resistor R31, then: STEP 3
(a) Remove crystal - a slight variation in R31 voltage reading VTVM-AC
indicates Q3 stage operating properly. CHECK AUD'O AC VOLTAGES
EQUIPMENT REQUIRED SET AUDIO OSCILLATOR
(b) If no voltage is measured, check keying leads, CR3-CR6, Q3. @ AUDIO OSCILLATOR At 1000 HZ Wit 52 VAC 0.19 VAC .7 VAC 0.34 VvAC Jio2-ie JI02-16 J102-16 TO —45 v
- TO +450 V.
(c) With crystal removed, short Q4 base to emitter. A voltage ®AC VTVM OUTPUT OF 1.0 V. RMS. STEP 5 II'—G? III—-Ga 1] BIAS B+
reading above 1.0 volt indicates Q4 and Q5 are operating . J102-14 JI02-9
properly. Defect may be in Modulator. COMPONENT VOLTAGE CHECKS 9
(d) If modulator is defective, check voltage variable diodes CV1 EQUIPMENT REQUIRED vV-DC — - - -
and CV2, ® GE TEST SET MODEL 4EX3AIO v-nC v-bC v-nC v-0C
STEP 4 ® 20,000 OHM—ng—voLT DC METER WITH TRANSMITTER WITH TRANSMITTER WITH TRANSMITTER WITH TRANSMITTER WITH TRANSMITTER
AUD'O a OSC WAVEFORMS WI'TH O—I VOLT SCALE KEYED, READING AT KEYED, READING AT KEYED, READING AT KEYED, READING AT KEYED, READING AT
: . J102-10 (MULT-1) JI102-2 (AMPL-2) J102-4 (MULT-3) JI02-6 (PA GRID) JI02-1 (PA PLATE)
EQUIPMENT REQUIRED sc HORIZONTAL 0.2 MS/DIV 0.2 MS/DIV 0.2 MS/DwV 0.2 MS/DIv SHOULD BE APPROX SHOULD BE APPROX SHOULD BE APPROX SHOULD BE APPROX SHOULD BE APPROX
® AUDIO OSCILLATOR OPE SETTING 0.7 vDC 0.65 vDC 0.55 vDC 0.45 vDC 0.7 vDC
® OSCILLOSCOPE VERTICAL 2 VOLT/DIV 50 Mv/DIV 0.5 VOLT/DIV 0.2 VOLT/DIV (0.4 VDC MIN) (0.4 VDC MIN) (0.4 VvDC MIN) (0.4 VDC MIN)
SET AUDIO OSCILLATOR RC-1214A
AT 1000 HZ WITH

OUTPUT OF 1O V. RMS.

TROUBLESHOOTING PRCCEDURE

25—50 MHZ, 35-WATT TRANSMITTER
MODELS 4ET54A40-57 & 4ET54B10-18
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LBI-3926 EXCITER CHANNEL GUARD ENCODER MODEL 4EH17A10
SCHEMATIC DIAGRAM
READINGS AT 1107 TAKEN OSCILLATOR EMITTER LOW PASS LOW PASS
TUNE-OPER. TO CHASSIS GROUND o Q3 & Q4 FOLLOWER FILTER FILTER
. = —_— — — . — oTh 1€ VA Q5 Ql Q2
EXCITER READINGS TAKEN TO CHASS!S GROUND , : Lo - + cio Rz )
N 22 -
TRANSISTOR|  EMITTER BASE COLLECTOR E‘Hglz HZ9 | 0 0 ¢ P
(== 1OV CONT]|
-+ 1 - |+ -1+ FLIO3 ; Tra | zem v i SND. J2
QI 6.UK|[6.8K | 200k | I2K| 65K | 22K - 230 | €8 | S S J
I 8.5K| 5Kk | 70K | I3K| I0OK| 10k A = gﬂm iiOK " c2 < )
03 I0K[6.6K | 20k [2.9k[ 100| 10 | = |l—p—————— — 12 022 : ce SRIO
u 6.5K[3.1K | BOK | 8K|N.2K| 2.5K I ANT TUNING rbl'_,’ EXCITER d §7i Z‘; Z‘; g2l 3 PR
21(3 ek [y 2k [ 2 sk[170Q[170 0 I i e 70K 70K RIS 3
6 7K|3.3K | 6.5K [3.1K] 70 | 70
06 K3 6.5K | 3.1K| 70 : A | - o = 240K $
| ci 10 = oo RI3 S
} | . | 1 oo P=>=) 68K < 4
| | ‘ 12 CRI
' PA_COUPLING viol METERING R = R 2 Wins ENCODE 0UTJ3
(- PLATE XVIO! JACK T . = = o6V
| I J102 N, 15 6. 5K 3. 1K
EXCITER READINGS TAKEN TO -20V LINE (JI5 BLUE) i Lo & |'Sora0k bolisk :
TRANSISTOR| EM'TTER BASE COLLESTOR l : :; °°§g'; P 16K <
==Y oo 16K
- + - + - + | "—% ﬁr 19 0 0
¢ 13K | 12K | 220K | ubK[3.1K| 6.5K 20 = =y cz | wis
Q2 1. 2K |1.2K | 65K |u.7k| I6K| 2zK 001 | 25K
03 2.0k | 2K |6.2K |5.5k|3.3K]| 6.6K —
[ 0 0 | 3.3K | 3.4K| [0K| u.IK ! Y
05 340 | 390 | 0K |U.iK|3.UK| 6.8K » 5 H
[ 60 | 120] G | 0] 3K| 6.6k V|Ev|/8 AT "A', E %‘ _ T st
(o] -4 cI3
c3 21 ¢9 = o
(19C303548, Sh. 1, Rev. 2) (190402941, Rev. 2) = ALL RESISTORS ARE_1/2 WATT UNLESS
(19C303548, Sh. 2, Rev. 2) SEVISION, L7E BLOBK I IR QIRERWISE SPECFIED AND RESSTOR
REY R CASAETTOR VRALUES Iy PRoOPAAADS (E0UAL
RESISTANCE READ'NGS Gio2 4EHITAIO A r—>5 — TO MICROMICROFARADS) UNLESS FOLLOWED
ALL READINGS ARE TYPICAL READINGS MEASURED B | 56 |y B D e es
WITH A 20.000 OHV-PER-VOLT METER AND J101 MHe MILLIHENRYS OR HeHENRYS.
LOW'PASS FlLTER DISCONNECTED + OR—SIGNS SHOW MFTER LEAD XFLI FLI
ROUN
Glol CROUNDED IN ORDER TO RETAIN RATED EQUIPMENT
PERFORMANCE, REPLACEMENT OF ANY
N\ FOR READINGS OF: USE SCALE: L4 7 ,C4 /CI SERVICE PART SHOULD BE MADE ONLY WITH
1-100Q X | L8 c7 c5 A COMPONENT HAVING THE SPECIFICATIONS
’ 4——— RUNS ON SOLDER SIDE 100- 1KQ X 10 L2 ClO c8 PII3 TO JI3 ON EXCITER SHOWN ON THE PARTS LIST FOR THAT PART.
~ ON BOTH SIDES % oo X 160,000 BOTTOM VIEW v 9—@le TO JI4 ON EXCITER
k RUNS ON BOTH ' _
RUNS ON COMPONENT SIDE T @J5 L —Sor Az, - : k
'~ \j 172 ' 4 § ) OUTLINE DIAGRAM
NETSR | D .
®ul L-R;l*L .
NSl
r .C;‘\:EZ(
<
3]
I o
( 1o
J4 J3 L /_, XFLI
0 @JZ l\’/\
J6 5 sy TE2
G Jt’j
: \1 ( L N FLI FLAT SIDE
28 )
o 1
\—1 [/
Al40 - Al42 (19B204613, Sh. 1, Rev. 1) OR
(19B204613, Sh. 2, Rev. 1) |
AT
READINGS FROM TUBE SOCKET PINS TO CHASSIS GROUND AR
£ ¢
OUTLINE DlAGRAM \ J PIN J 2 3 4 5 6 7 8 9 10 I 12 2}\”//
o 530K | 0 | 630K |e.20 | © 0 5K | 630K | 0 16HETI2EL. ey, §
XV 01 0 0] oo | oo | oo 0 520K 0 0 75K 530K| 2.20 ( » Rev. 3) LEAD IDENTIFICATION
25—50 MHZ, 35-WATT TRANSMITTER (19C311800, Sh. 1, Rev. 1)
ELS 4ET54A40-57 & 4ET54B10-18 Gopume. G 1o e B Qocsiast, mov.
MOD - (19C311800, Sh. 2, Rev. 1)
8 Issue 3




LBI-3926

OQS3C MOD AMPL -1 MULT- | MULT-2 MULT-3 PA
GIOl LOW PASS FILTER (PLI9C3I1802Gl) Q4 Q5 Q6 Vi VvIO|
G102 CHANNEL GUARD ENCODER (4EHIT7AIO) EXCITER BOARD — XVI XVIO|
FREQ. FREQ.I - 8106
AUDIO LOW PASS LOW PASS EQ.2 see o FEQ JAIOI-AI30 7984
SWITCH FILTER FILTER — ' AISI-AIB5
Q6 o Jl USED IN SINGLE
. \ Ql Q2 r'——ploq —A A PI03  FREQ 0SC
= s X 10vIGONTONT. 1; R4 Ja £ cR3 2y ooa_ 7
~ _—=
-63v S -
= -20v vrom  SE |9V | EDYSAMIIN
¢ csnpy22 P13t R43 RAT "Q 3
i€ e R23 R24 - ov 36 33 sl Yy
2 83K 6800 15K 2 A
022 . C6 2RI0 p— N\ R4l 1 c6a
022 ¢ ‘ 275 ®, E2 |
I¢ | R38  SR39 ® 3 Gua \ 2 [ clos
} Red AN ] ‘ *JI( ®Cc?3 68K 3.9k - - % | ! 8 o
> i c77 T4 l a
*~——e RTI I LAY 8 R49S | c56 - n LS E FLIOI
| s ) 25 10 1833 | % e sice
270K A v ‘ Ik B8 € I\ ~/3v T 2 2 I Liot acios B
ca 180K . . i€ R46 ) L - i T89S 7 Sl oL pes [ o —|
. o Li2
al oqy| 22 sy 10.4v W ENCODER NUIME Qur_J& N 1 1 Scvs ¢ o 3 o5 . cein H2s ¢ o ~
33k i A AS ? ~1ziv : Hee eocio |y ‘ (.AIL
B gmae O N BRI AR B G ' ! - gt [ I R e G va o L
¢ e | | cz0 | cal a3 Jca p |Ee% T 3900 3 ( ,2 &.2 - 2 ISAIS149P7 )
022 3 cs == y: 5 Lz | Tk [©) :12404 [ - -l
4.6v9 Qe i o5 1Y | | : : e —a —-c53 Mese | +190v
4.2v R2 V3R R8S 470 SRI ) R29 R3I S IDe W LA T  Ra2 GIUF ! act
: S 18K Se2 18K >33 » =" = ; 15K S® > SR35 ® 390 i ! cil 85
R25 SR26 -2ov M L | cis ® \3/® cn ® c7i T L2
47K 10K P RT3 |[RTa RTI RT 2 3 DA —0—0 b ! Ny
n j - — @ AT and ocs
L ci3 ' USED “WITHOUT 470 = 56
T ool = | CHAN 6D ma —qry AeR4 —_ J— 2 =
. SYSTEM;NRE g PI34 L SR37 2 vrvm 100K RT —_ l
> | N 10K = 2 S220 S RY
. i > L c66 1 onsw P THs
3904
s ENCODER FTQNBENAYT piss | — * - ‘ I R R3 E - —wn— e -~ e
&8l lcse _LC i R EE e hie3 R4 Ri2 Lig A s
= | &8UF G L ioF I [] s ) J1o 375K <y S S 3700 4700 c9
—_— GND SHj ’ | 2,3 R20 ur R2 \1/02 ] RIO i 2w 2w 3
- l | T 25K PIIS PI09 PIlO PIT $230 = =c3 130
—_— = e — — — I DA__ 1 3] s [cran oo I— b P22 1000 1000
SEE NOTE 2 -~ 8L -BL- 8L BL- USED WITHOUT oy
J101 | I ‘ I Yoo ¥ o117 ToMiore Yoo cHan GO AND Y Piog LMOD 20 Jioa |
| I REVISION LTR. BLOCK |BK WiBE Bann TGo 0214 L
. ' — (19C311807, Rev. 3) ‘ '0 I L L2 WioE Banp | PA PLATEM | DA w1oz-ia -4sv G0 | ]
\%C d | I L__-_______EBIE&I_PS_W—B_L_ — e e — _] MULT-2 2 §-BK:R Hil 22 HVR +450v
2 3 GlOI | PLI9C3118026G] 8 0 o PI07, 47 o—
. — | +300v BBk SH— ———— 3> +300v +300v
I 3 ¢oFo l G vt i a 6-BK-BL
+300v ¢ oo | w-r-BK_TOPII6 516 <7 R RIS MULT-3 4 s | " r '8
& [ W-R-BK TG SI0Z e | (-Q47UF, 5>— [err ] [runesceer |
+450/650 V. 5 (OFgo— | —_— - 270K oy J4 PI20 [PI25 PI26 P23 P124
FT— 1 o) 7y PA GRID(=) 6 s sio2 22 Tom I acs
6 H? ["W-R (SEE NOTE 4) ‘ | w-R-BK Rk RS MIKE L0 7 _‘—O % oo PI2) o7
$PTT 7 oo 6BR ) ¢3 &  sas0k RS . - USED WITHOUT 12 I (R RIOI 68
TO JIOI- 4 680K 6 K CHAN. GD. = 4670 J— R ocio
Nopun 4 | G _TO Ji02-14 TO PI2! | Ol UF CRI GRD 8 A 56
BIAS 45V 8 <O | | oo 22V sV - > e » Q) ce co PA PLATEF) 9 G-W-R
REC AF HI 9 ¢oz=o W-6-0 TO 410247 J R G C cl\ Sy cre 712200 7~ 470 S 22 HVR T0 4102-6 I
0 G‘OE‘IO_\E A O ) I U " T ras OIuF R? RIE MuLTE o Gecer | |10 B! %AIOI —AI30. AI5I-165 L ]
R | W-0-R 22 HVR 22K 547 Re 330K 220K D Joa REFER TO THE PARTS LIST Fi NO VALUE LISTED. PR i
no€ C. TO TO0 TB2-2 SEE NOTE 2 cra 68K BR-BL COUPONENT | 25-3IMHZ|  33-ulMHZ  4l-50MHZI|L COUPONENT | 25-35mnz| 3--u tamz| . = wmhZ Jio3
CE—9 | w-BL- SIOk-1 1000 —20v. 12 o ’
FREQ | 12 ¢—OozFO- W-BL-BR R2 R3 . L8iR uuBEE L
ciz ITO PIO3 4 P2 Ji2 I MEG 4700 7~ C2 - ET000& | EI0QA =
s g - - BK 033UF FiL 3 v A A [} 4 2 820 24820
YS. NEG 13 (—00—40 "l"___'-""—__ -\  — — — T - 16 BK | BN B A B ca2 A 680
1 | To Gl PI02 ) J2 ov -20V CAUTION PA GRID(+) 14; 22 HVR P " A 0 e 2500 A 510 8 820
¢.6.+lov " % / *~—e ¢ ¢ y y ‘ HI VOLTAGE ON .20 TO T8I~ oTu 3 A B 5 PR PR
_20v 5 (_OCI_O__HLLYO PUS PINS 1 8.9 MIKE HI 15 ] 102 - : 2 2 =t et
\é -BL GRD 16 R16 A A [
FREQ 2 16 {—OFFO— W-BL-R_TO PIO (~SH TO vI02-7 SH w-n-a< a1 B A B B PR i - [
LY |w-BL-0 To P05 (19B209044PI9 REC AF HI 17, BR-R =16 2 A 8 i ENER E -
FREQ 3 7 &0 4/ Fo so2-i5 8L W-0-R q TO JI02-13 W-R-BK ESNETEINN SENRIUS S
T [ T0 JIOI-15 PTT 18, M~ A P L ER ;
FREQ 4 U 4—06.—08 T0 PIO6 i | B ) \ LGN 0 it/ G-R CRE 5
— G g T0 Si02-2 A 1200 2 ‘
MIKE LO 19 eqi?_(z . SH. TO PI02 T -R G-W-R - JI0I-5 4 5
(@) A7134854P4_ W-G AUDIO AMP AUDIO AMP W-6-0 j.no?. %8 611 BR 70 weo-i| 168K G-R Tég“ =] A 820 - P
MIKE HI 20 &<o—o0—tte Ql Q2 TO 19 T0 | TO TO P26 70 | T0 TO To | TO 403 PR E o P
NOTE Jiol-9 norglpizz  pize 007, JIOI-APIZ0 pI23 Joz-glpi2 ) J o ons FNER
< TERMINATE PINS 1,3,4,19 8 20 WITH R3I A27 A27 B 2.0K
19A1I5793P] REFER' TO WG I9E 500808 T0 10 . R33 A 39K B 27K C 22K
FOR TERMINATION DETAIL JI0I-4 PI25 R34 A 55K oK
R35 A 47K A 47 B8 33K
LI A B C
L A B C
L3 A B8 C
- - o L4 A 8 [
NC CF - REV A 08 BAaT)
MODEL NO. FREQ RANGE FREQ CHAN Gl WIDE BAND PLI9ESCOB77G! [ Il B82
4ET54A40 | 2533 MHZ [ R o PLIOE 50287762
| _4ETS4A4I | 33-42MHZ | PLI9E 50087763
2, Rev. 6 X JSED WITH SINGLE FREQ ONLY ALL RESISTORS ARE 172 WATT UNLESS | 4c154a42 | 42-50MH2 RN U . Al PLI9D402785GL . | E | €D IN UNITS WITHOUT CHANNEL GUARD.
(19R621232, R ) N OROER 70 RETAN RATED EQUWMENT %fusec WTH TWo FREQ ONLY OTHERWISE SPECIFIED AND RESISTOR 4ETS4A43 | 25-33MHZ I R S A102 PLIS0402385G2 - B 4w
I:Rrosmmcz . REPLACEMENT OF ANY @ USED WITH WIDE BAND ONLY t%g guam“gnuat§§?o?$%&sg po33:42muz |2 AIC3 PLi90402385G3 L6
(SERVICE PART SHOULD BE MADE ONLY WITH W USED WITH CHAN GD ONLY PICOFAR L 42-50MHZ 2 A106 PLIOD 0238966 . 4B
CAPACITOR VALUES IN ADS (EQUAL 2T 253mH2 e Ay ST T
{4 CIMOONENT HAVING THE SPECIFICATIONS | A 25-33 MHZ TO MICROMICROFARADS) UNLESS FOLLOWED T acTsanar | ssazmnz | a a8 ionanssnsts 3
[ SHOWN ON THE PARTS LIST FOR THAT PART | ® 33-42MHZ BY UF= MICROFARADS. INDUCTANCE VALUES — ° R - 9040238568
B O 42-50MHZ IN MICROHENRYS UNLESS FOLLOWED BY | 4ET54A48 |  42-50MHZ 4 am PLI9DAO2395G1 3
MH= MILLIHENRYS OR H=HENRYS. 4ET54A49 25-33MHZ ! X AL PLIODA0CIBEG 0 |
® TUFR COTTORESTR NANEe Yo ArRoPATe : acTsanso| swvazmez | 1 x ans_ | pusparzsesais £
LETTER 8 VALUE 4ET54A5! 42-S0MHZ | 1 | X — Alle PLI9DAD2385GI6 _ (LA
4ET54A52 | 25-33MHZ 2 x I I AnT PL 190402385617 E
. 4ETS54A53 213-42MHZ X - A8 | PLISL4T2385G.8 1 (Y
NOTE: 4754854 | a2-50MMz | 2. x 4 w20 | PLIDA023ESG2I _F
| ALL WIRES N22 UNLESS OTHERWISE | 4€Tsamss | 25-33MHz | 4 x ! £i22 PL190402385622 £ SCH EW'AT'C DIAG RA'UI
SPECIFIED. | 4cT5aA56 | 33-42MHZ 4 x a3 PLI9D402385G22 LG
2. PART OF CABLE PLI9B2054806G2 a2-sommz | 4 x aze | PpLI9Da02385G26 £
. 4ET54BIC 1 X A7 PLISDA02385G27 ] 0 Z 3 5 w T A SMITTER
_dETSGBI | o) R x A28 _ PLISD402385G28 F lﬁ{ _ TT
3. CR3 USED IN 4ET54A43-A48,A52-A57;, 4ET54813-BIS :EI::‘;'; 21 - : J— _ﬁ.fé J’_LJ.&P ! ofozst:.u 2 5—5 9 A R N
RIZ USED IN 4ET54A40-A42, A4S-A5I, 4ET54BIO & BI2. L1248 1 23-adu 2 ] M52 —PLIS0402300G32 . - MODELS 4ET54A40-57 & 4ET54B10-18
4. FOR CHANNEL GUARL ON FI UM Y MOVE W-R WIKE atToans | @ sauns 5 — X Al PLISDA02385536
FROM JIOI-6 TO ) O.-14 4ET548BI6 25-33 MHZ 4 x AIS7 | PLI9DA4D2385G27
4AET=4BI7 33-42MH2Z 4 £ AS8 _PLISDA4O238BEG38
4£T54B18 42-50MHZ 4 X ALG! PLI9L402385G4! I s Sue 3 9
|_A62 |  PLI90402385G42 |
_AI63 | PLISD402385G43 B




LBI-3926

PARTS LIST

LBI-3916B

25-50 MHz TRANSMITTER

MODELS 4ET54A40-48 STANDARD
MODELS 4ETS54A49-57 CHANNEL GUARD
MODELS 4ET54B10-18

SYMBOL | GE PART NO. DESCRIPTION
A101-103, BXCITER BOARD ASSEMBLY
A106-108, A101-103 19D402385 Gl1-3 (4ET54A40-42)
All11-113, A106-108 19D402385 G6-8 (4ET54A43-45)
Al16-118, Al11-113 19D402385 Gl1-13 (4ET54A46-48)
Al21-123, Al116-118 19D402385 G16-18 (4ET54A49-51)
A126-128 A121-123 19D402385 G21-23 (4ET54A52-54)
A151-153, A126-128 19D402385 G26-28 (4ET54A55-57)
Al156-158, A151-153 19D402385 G31-33 (4ET54B10-12)
A161-163, A156-158 19D402385 G36-38 (4ET54B13-15)
A161-163 19D402385 G41-43 (4ET54B16-18)
--------- CAPACITORS ~ - = = = - ~ =
c1 19B209243-P3 Polyester: .022 pf +20%, 50 VDCW,
c2 19B209243-P4 Polyester: 0.033 uf +20%, 50 VDCW.
c3 19B209243-P13 Polyester: 0.1 uf +20%, 50 VDCW.
c4 19B209243-P7 Polyester: 0.1 uf +20%, 50 VDCW.
c5 7491395-P114 Ceramic disc: .0022 uf +10%, 500 VDCW.
ce 19B209243~-P7 Polyester: 0.1 puf $20%, 50 VDCW.
c7 19B209243-P5 Polyester: .047 pf +20%, 50 VDCW.
cs 7491395-P114 Ceramic disc: .0022 pf +10%, 500 VDCW.
co 5493366-P470K Silver mica: 470 pf $10%, 100 VDCW; sim to
Electro Motive Type DM-15.
cu 5491271-P106 Variable, subminiature: approx 2.1-12,7 pf, 750
v peak; sim to EF Johnson 189.
c13 19C300685-P93 Ceramic disc: 5 pf 10.1 pf, 500 VDCW, temp coef
and o .
Cl4
Clé* 5496219-P343 Ceramic disc: 13 pf 5%, 500 VDCW, temp coef
-150 PPM, Deleted by REV E in Gl, 6, 11,
Deleted by REV P in Gl6, 21, 26,
Deleted by REV B in G31, 36, 41.
c18 5491271-P106 Variable, subminiature: approx 2.1-12.7 pf,
750 v peak; sim to EF Johnson 189.
c20 19C300685-P93 Ceramic disc: 5 pf 10.1 pf, 500 VDCW, temp coef
and 0 PPM,
c21
Cc23» 5496219-P343 Ceramic disc: 13 pf 5%, 500 VDCW, temp coef
-150 PPM. Deleted by REV E in Gl1, 6, 11,
Deleted by REV F in Gl6, 21, 26,
Deleted by REV B in G31, 36, 41.
€25 5491271-P106 Variable, subminiature: approx 2.1-12.7 pf,
750 v peak; sim to EF Johnson 189.
c27 19C300685~-P93 Ceramic disc: 5 pf +0.1 pf, 500 VDCW, temp coef
and o .
c2s
Cc30* 5496219-P343 Ceramic disc: 13 pf 5%, 500 VDCW, temp coef
-150 PPM. Deleted by REVE in Gl1, 6, 11,
Deleted by REV F in G16, 21, 28,
Deleted by REV B in G31, 36, 41.
c31 5496372-P178 Ceramic disc: 820 pf 15%, 500 VDCW, temp coef
-3300 PPM.
c32 5491271-P106 Variable, subminiature: approx 2,1-12.7 pf,
750 v peak; sim to EF Johnson 189,
C34 19C300685~-P93 Ceramic disc: 5 pf 0.1 pf, 500 VDCW, temp coef
and o .
€35
C37# 5496219-P343 Ceramic disc: 13 pf 5%, 500 VDCW, temp coef
-150 PPM. Deleted by REV E in Gl, 6, 11,
Deleted by REV F in G16, 21, 26,
Deleted by REV B in G31, 36, 41.
C4lA* 5496372-P178 Ceramic disc: 820 pf 5%, 500 VDCW, temp coef
-3300 PPM, Deleted by REV E in G2, 7; REV D in
Gl2,
C41B* 5496372-P62 Ceramic disc: 390 pf 5%, 500 VDCW, temp coef

-2200 PPM. Deleted by REV G in G3, 8; REV F
in G13.

SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
C41E* 5493367-P1000J Mica: 1000 pf 5%, 100 VDCW; sim to Electro Cc4 5496219-P824 Ceramic disc: 180 pf 5%, 500 VDCW, temp coef c107 7485975-P17 - : VDCW; RO 3R77-P184K Composition: 0.18 megohm +10%, 1/2 w. .
Motive Type DU-20.’ Added by REV D in G12; cesc | s493366-P82I Silver mica: 82pf 5%, oo WO simte | | | | ---------- RESISTORS - - - - = - - - R48 R77-P222K Composition: 2200 ohms +10%, 1/2 w. -1500 PPu. ’ TS sryia-ihza: 470 pT £30%, 750 VOCW; atm € ’ T2 4874241 Miniature, phen: 1 terminal.
REV E in G2, 7; REV F in G13; REV G in G3, 8. Electro Motive Type DM-15. . R10 3R77-P622] Composition: 6200 ohms #5%, 1/2 w.
Rl 3R77-P334K Composition: 0.33 megohm +10%, 1/2 w. R49 3R77-P101K Composition: 100 ohms $10%, 1/2 w. c5 5494481-P111 Ceramic disc: .001 pf +20%, 1000 VDCW; sim to c109 7478981-P2 Silver mica: 470 pf +10%, 1500 VDCW, temp coet | | .. | ...} .~~~ . '1r ] --------=-=-- TUBES -
C42A 5493367-P680J Mica: 680 pf 5%, 100 VDCW; sim to Electro C64A 5496219-P772 Ceramic disc: 240 pf 5%, 500 VDCW, temp coef and RMC Type JF Discap. +500 PPM. 4 ’ R11 3R77-P330K Composition: 33 obms t104,1,2w. | | | TTT 7T oo oo s o EEEmmmmmmms -
Motive Type DM-20. ~-750 PPM. R2 3R77-P105K Composition: 1 megohm $10%, 1/2 w. R50 3R77-P511J Composition: 510 ohms 5%, 1/2 w. vio1 Type 7984
c110 491498-P3 : . R24 3R77-P103K Composition: 10,000 ohms +10%, 1/2 w. ‘
c43 5494481-P131 Ceramic disc: 6800 uf +20%, 1000 VDCW; sim to c648 5496219-P724 Ceramic disc: 180 pf +10%, 500 VDCW, tomp coef R3 3R77-P472K Composition: 4700 ohms +10%, 1/2 w. RS1 3R77-P434J Composition: 0.43 megohm 5%, 1/2 w. c7 5496219-P827 Ceramic disc: 330 pf +10%, 500 VDCW, temp coef 8491498 Variable: approx 2.8-50 pf, 1700 v peak. ’ '
RMC Type JF Discap. -750 PPM, -1500 PPM. c111 198209123-P1 Variable: = ; Hammar R25 3R77-P473K Composition: 47,000 ohms #10%, 2,2w. | |} | ___._.__._.. SOCKET:!
C44A 5493367-P510J M1 510 pf +5%, 100 VDCW; si; 1 ce4C 5496219-P721 Ceramic di 100 pf +10%, 500 VDCW 1 i SRTT-PATAK © sition: 0.27 megohn £10%, 1/2 w. Bs2 SRTT-PLOMK sition: 0.1 megohm 110%, 1/2 v. c8 5494481-P111 Ceramic di 001 pf $20%, 1000 VDCW; sim t Type Apg eren oo Bl wm e o - ' ’ . N STt
= ca: p: y ; sim to Electro -] eramic disc: P N , temp coe: =] ramic sc: . ® » ; sim to R26 3R77-P103K Composition: 10,000 ohms +10%, 1/2 w. XV101 1 1007-P5 . .
Notive Type DH-20. 750 M, RS 3R77-P224K Composition: 0.22 megohm $10%, 1/2 w. RUC Type JF Discap. cuz 8491498-P4 Veriable: approx $.8-75 pf, 1700 v peak. R27 3R77-PS12K Conposttton: 5100 ohms £10%, 1/2 w. Added b seaoteo i io Aloon Hota: Products S7LG hottom mewat
......... THERMISTORS = = = = = = = = = * - osition: ol w. e :
C44B 5493367-P820J Mica: 820 pf £5%, 100 VDCW; sim to Flectro c66 5494481-P129 Ceramic disc: .0039 uf +20%, 1000 VDCW; sim R6 3R77-P683K Composition: 68,000 ohms +10%, 1/2 w. c9 5496219-P241 Ceramic disc: 10 pf 5%, 500 VDCW, temp coef c11s 7489162-P39 Silver mica: 330 pf 5%, 500 VDCW; sim to '-'m . ’ Y
Motive Type DM-20. to RMC Type JF Discap. RTIA 19B209284-P10 Disc: color cod ~80 PPM. 1 '
ce 10626751 R7 3R77-PIK Composition: 0.33 megohm +10%, 1/2 w. color code brown/black. et sa96210-p20 . oot 10 w00 Electro Motive Type DN-15. CHANNL GUARD INSTALLATION KIT
c45A 5493367-P2200K | Mica: 2200 pf £10%, 100 VDCW; sim to Electro 7 5496267-P18 Tantalum: 6.8 uf +20%, 35 VDCW; sim to Sprague RT1B 198209284-P9 Disc: color code white. = eramic disc: pf 10.25 pf VDCW, temp 122 - : 2000 VDCW I I I THERMISTORS - = = = = = = = = -
Motive Type DM20. ; 150D, ’ RS 3R77-PEB4K Composition: 0.68 megohm +10%, 1/2 w. © white coet ~80 PPM. ’ ' ¢ $492304-P8 e 5o o PT T0-2 P L » towp
RT2A 19B209284-P3 Rod: color code orange. : RT1 5490828-P30 Rod: 0.33 megohm +10% res, 1 w max; sim to SCELL
c45B 5493367-P1500K | Mica: 1500 pf +10%, 100 VDCW; sim to Electro c:g 7491827-P2 gerulc disc: .01 uf +80% -30%, 50 VDCW; sim to RY 3R77-P334K Composition: 0,33 megohm $10%, 1/2 w, e c11 5496219-P235 Cer:-igo dli,;c. : 4 pf 10,25 pf, 500 VDCW, temp c124 5494481-P11 Ceramic disc: .00l pf +20%, 1000 VDCW; sim to Globar Type 75;11-3. ! e e N u ANEQUS - - = = = - =
Motive Type DM-20. a prague 18C., RT2B* 19B209284-P1 Rod: color code brown; coef - . Disc ' !
6 5493367 5 oo ro SRT7-POEIK sition: 68,000 ohms £10%, 1/2 w. or oot bremmy min o mm. c12 5406219-P244 Ceramic d 15 pf 15%, 500 RAC Type IF Dizesp: 198201074-P304 | Tap serew, 6-32 x 1/4. (4
C46A -P1500K Mica: 1500 pf +10%, 100 VDCW; sim to Electro Earlier than REV F in G3, 8, 28; REV . - eramic disc: pf vpCcw, tempcoet | | |  } 1} e, JACKS AND RECEPTACLES - - - = = =
Motive Type DH-20. c71A $493366-7680K | Silver mica: 680 pf £10%, 100 VOCN; sim to RL1 3R77-P122K Composition: 1200 ohms £10%, 1/2 w. REV G in G18, 23; REV B in 633, 38, 43. 80 PPu. ’ e e e FILTERS - - - - = - - = - = 198205480-6G3 Harness. Includes:
Electro Motive Type DM-15. J10l 19C303426-G1 Connector: 20 pin contacts, .
c46B 5493367-P1000K Mica: 1000 pf +10%, 100 VDCW; sim to Electro R12 3R152-P100K Composition: 10 ohms +10%, 1/4 w. 19B209284-P3 Rod: color code orange. Ci4 5496218-P237 Ceramic disc: 6.0 pf +5%, 500 VDCW, temp coef LOW PASS FILTER ASSEMBLY ? Pm 4029840-72 Contact, electrical; sim to Amp 42837-2.
Motive Type DM-20. Cc7T1B 5493366-P470K Silver mica: 470 pf +10%, 100 VDCW; sim to -80 PPM. J102 1 Gl [ : 18 pin contacts. ;135
Electro Motive Type DM-15. R13 3R77-P224K Composition: 0.22 megohm +10%, 1/2 w. RT3A 19B209284~P10 Disc: color code brown/black. The low pass filters are factory tuned. If a
c47 5496372-P174 Ceramic disc: 680 pf +5%, 500 VDCW, temp coef filter component is found to be defective, it is
3300 PPM. c73A 5493366-P100J Stlver mica: 100 pf 5%, 100 VOC; sim to R14 198209350-P106 | ¥ardable, carbon film: approx 75-10,000 ohms RT3B 198209284-P9 Disc: color code waite. | [ | | """ =--- JACKS AND RECEPTACLES - - - - ~ recommended that the entire filter assemblybe | [ | | =-----=---- INDUCTORS - - - = = = = = = MECHANICAL PARTS
Electro Motive Type DM-15. » 0.25 w; sim to CTS Type X-201. replaced t intai)
c49 5493367-P1000J | Mica: .001 uf 5%, 100 VDCW; sim to Electro RT4A 198209284-P3 Rod: color code orange. J1 4033513-P4 Contact, electrical; sim to Bead Chain L93-3. oo otmaintain rated power output snd L101 7772834-P4 Choke, RF: 7 ph, approx freq range 35 to (SEE RC-1198)
Motive Type DM-20. C73B 5493366-P82J Silver mica: 82 pf 5%, 100 VDCW; sim to R15 3R77-P224K Composition: 0.22 megohm $10%, 1/2 w, thru 110 MHz; sim to Ohmite Z-50. 19B200525~-P9 Rivet. (Part of XY1-4)
Electro Motive Type DM-15. and RT4B* 19B209284-P1 Rod: color code brown; sim to 1R1122. J° FL101 * 19D402233-G1 25-33 MHz. ) )
cs1 5496372-P66 Ceramic disc: 470 pf +5%, 500 VDCW, temp coef R16 L10s 19A121377-P1 Coil. 2 19A115793-P1 Contact, electrical; sim to Malco 2700
-2200 PPM. c74 5494481-P111 Ceramic disc: .00l uf 120%, 1000 VDCW; sim to Earlier than REVF in G8, 28; REVE G13; | ( { | ========°=-° INDUCTRS - - = - = = = = FL102 19D402233-G2 33-42 MHz. (Part of XY1-4) ’ .
RMC Type JF Discap. R17 3R77-P473K Composition: 47,000 ohms 10%, 1/2 w. REV G in G23; REV B in G38, 43, L106 19A121376~P1 Coil. °
c52A 5493366-P470K Silver mica: 470 pt +10%, 100 VDCW; sim to L 19B8205051-G1 Coil. Includes tuning slug 7142014-Pl6. FL103 19D402233-G3 42-50 MHz 3 19C311172-P2 Crystal sock 2 4
Electro Motive Type DM-15. c75% 5496219-P37 Ceramic disc: 6 pf 0.25 pf, 500 VDCW, temp R18 3R77-P623J Composition: 62,000 ohms 15%, 1/2 w. 19B209284-P3 Rod: color code orage. 7127634-P2 Speed clip. : L107 19A121376-P3 Cotl. - ystal socket. (Part of IT1-4).
coef O PPM, Added by REV E in Gl, Added by REV 4 4033089-P1 Clip. (Part of XY1-4)
c52B 5493366-P390K Silver mica: 390 pf +10%, 100 VDCW; sim to F in G16, Added by REV B in G31. R19 3R77-P103K Composition: 10,000 ohms $10%, 1/2 w. RT5A 19B209284-P10 Disc: color code brown/black. L2 eyt g:‘id Includes tuning slug 732004-P26. | | | ) ---------- OSCILLATORS - - - - — = — = L110 19A121378-P1 Coil. p- :
Electro Motive Type DM-15. =] eed clip.
c76% 5496219-P35 Ceramic disc: 4 fp $0.25 pf, 500 VDCW, temp R20 198209358-P107 | Variable, carbon film: approx 75-25,000 ohms RTSB 198209284-P9 Disc: color code whit 1 L 19A121379-p2 Cotl. s 19€303395-G3 Heat sink.
C53A 5493366-P270K Silver mica: 270 pf +10%, 100 VDCW; sim to and coef 0 PPM. Added by REV E in G6, Added by REV £10%, 0.35 w; sim to CTS Type X-201. e Ls 198205051-G3 Coil. Includes tuning slug 7142014-P16. ao Low "‘i’:é{i‘{.‘?,‘_ﬁ’“m' 6 Not Used
Electro Motive Type DM-15. €77 F in G21, Added by REV B in G36. am J— " o " RT6A 19B209284-P3 Rod: color code orange. 7127634-P2 Speed clip. 1112 19A121379-P1 Coil. ot Used.
=] Composition: 800 ohms 15 1/2 w.
cs3B 5493366-P220K | Silver mica: 220 pt +10%, 100 VICW; sim to ’ BT6B+ | 108200284-P1 Bod: color code brown; sim to GE 1R1122. 198205051-G6 Cotl. Includes tuning slug 7142014-m6. | |} | _________ CAPACITORS = - = = = - = - - L118 19A115700-P2 RF Choke. 7 10A121195-P2 Support. (Used with V101).
Electro Motive Type o-15. .+t | | --=----- DIODES AND RECTIFIERS - - - - = - R22 3R77-P153K Composition: 15,000 ohms +10%, 1/2 w. 7127634-P2 Speed clip. 8 7165167-P7 Tube shield insert; sim to Atlas 106-332-18
Earlier than REV F i H - : vDCW ’ :
c53C 5493366-P180K Silver mica: 180 pf +10%, 100 VDCW; sim to CR1 19A115250-P1 Silicon. R23 3R77-P682K Composition: 6800 ohms +10%, 1/2 w. in G43. an n G28; REV E in G13, REV B L9 19B204614-G1 Coil. Includes tuning slug 5491798-P4. o1 198209243-P103 Polyester: 0.022 uf £10%, 50 -9 ] =eeemeeea- PLUGS = = = = = = = = (Used with V101).
Electro Motive Type DN-15. and .
c54 19B209243-P1 Pol 01 pt +20%, 40 CR2 R24 3R77-P153K Composition: 15,000 ohms +10%, 1/2 w. 198209284-P3 Rod: color code orange. Lio 19B204614~G2 Coil. Includes tuning slug 5491798-P4. Barlier than REV A: P10l 4020840-P2 Contact, electrical; sim to Amp 42827-2. o 198204702-P1 Tube heat sink. (Used with V1).
-] yester: . nt VDCW, ] : VDCW. .
’ CR3 19A115603-P1 Silicon. R25 3R77-P682K Composition: 6800 ohms +10%, 1/2 w. RT7A 19B209284-P10 Disc: color code brown/black. Lo 19B204614-G3 Coil. Includes tuning slug 5491798-P4. 198200243-P2 Polyester: 0.015 ut $20%, 50 : P102 4020840-P1 Contact, electrical; sim to Amp 41854, 10 716516785 ?‘b:d'hi':d jgeerts sim to Atles 106-332-5.
c55 7491827-P5 Ceramic disc: 0.1 pf +80% -30%, 50 VDCW; sim to thru c2 108209243-P3 Polyester: 0.022 uf £20%, 50 VDCW. Used with V1).
Sprague 36C172. CR6 R26 3R77-P153K Composition: 15,000 ohms 10%, 1/2 w. RT7B 19B209284-P9 Disc: color code white. i ) P103 4029840-P2 Contact, electrical; sim to Amp 42827-2. 11 10B204490-G1 Can
C56A 5493366-P1000J Silver mica: .00l pf #5%, 100 VDCW; sim to cvi 5495769-P8 Varactor, silicon: 33 pf +20%, 4 VDC; sim to R27 3R77-P682K Composition: 6800 ohms *10%, 1/2 ; RTS8A 19B209284-P3 Rod: color cods orsmge. | b oo oo e ST e S494481-P107 ::‘:;c "iiﬂ’u.:? Pt £20%, 1000 P osimto lt’llnsg
Electro Motive Type DM-15. tl;;u Pacific Semiconductors Varicap Type V-585. 28 - 153 Rl 3R77-P153K Composition: 15,000 ohms +10%, 1/2 w. pe P 12 19B204708-G1 Chassis,
c 77-P153K Composition: 15,000 ohms +10%, 1/2 w. RT8B* 19B209284-P1 : ; - : 40 -P1 Cont: lectrical; st 41854,
csen 5453366-P680J Stlver mica: 680 pf £5%, 100 . atn to k28 , , Rod: color code brown; sim to GE 1R1122, R2 3877-P221K Composition: 220 ohms £10%, 1/2 w. c4 19B209243-P9 Polyester: 0,22 uf +20%, 50 VDCW. p107 20840-P! ntact, electrical; sim to Amp 13 19B204395-G1 Chassis.
Electro Motive Type D¥-15. | | | mem==-=-- JACKS AND RECEPTACLES - - - - = = R29 R = : -
o 3 Targty; than REVF in G28, REV E in G13, REV B R3 3R77-P4T3K Composition: 47,000 chms +10%, 1/2 w. cs 198209243-P8 Polyester: 0.15 uf $20%, 50 VDCW. Tara 40a0840-72 Gontact, electrical; sin to Amp 42027-3. 1 16€303306-G1 Mobile top cover.
C57A 5496219-P767 Ceramic disc: 150 pf *5%, 500 VDCW, temp coef J1 4033513-P4 Contact, electrical: sim to Bead Chain L93-3, R30 R77-P101K Composition: 100 ohms $10%, 1/2 w. . vDCW
2750 PPN, » ’ thru ’ " i u ) 10B209284-P3 Rod: color code orange R4 3R79-P104K Composition: 0.10 megohm +10%, 2 w. cé 19B209243-P3 Polyester: .022 pf $20%, 50 . P110 19C303495-G8 Station top cover. (Except Repeaters and VM).
J1io R31A -P27: Composition: 2700 ohms +10%, 1/2 w. : - : 5 40 -P2 Cont: 1 ical; sim to 42827-2,
cs78 5496219-P860 Ceramic dise: 75 pf +5%, 500 VDCW, temp coef ’ RS 3R79-P823J Composition: 82,000 ohms 5%, 2 w. c7 5494481-P107 e e e hsman. P $20%, 1000 VDCW; sim to 2 29840 ntact, electrical; sim to Amp 19C303673-G3 Station top cover. (Repeaters and VM only).
-1500 PPM. .:llug 4033513-P4 Contact, electrical: sim to Bead Chain 193-3. R31B 3R77-P202J Composition: 2000 ohms #5%, 1/2w. | | | | == eeeaea~ TRANSFORMERS - - - - - - -- R7 3R77-P221K se1 220 ohms $10%, 1/2 e P117 15 19A121676-P1 Pin guide: 4-40 thread, approx 5/8 inch pin
" -] Composition: ol 0 /2w, 243-] . b ' :
cs7¢ 5496219-P855 Ceramic disc: 47 pf 5%, 500 VDCW, temp coef 17 R33A 3R77-P393K Composition: 39,000 ohms +10%, 1/2 w. 2 198205262-G1 Co1l. ’ c8 106209243-P14 | Polyester: 0.33 uf $20%, 250 VDCW. 120 4029840-P1 Contact, electrical; sim to Amp 41854. (Used with J101).
-1500 PPM. RO 3R77-P822J Composition: 8200 ohms 5%, 1/2 w. c13 5494481-P111 Ceramic disc: .001 uf +10%, 1000 VDCW; sim to and 16 Not used
---------- INDUCTORS - - = = =~ ~= = = R33B 3R77-P273K Composition: 27,000 ohms +10%, 1/2 w. e === ==~ SOCKETS - = = = = = = = = RMC Type JF Discap P121 °
c58A 5496219-P10 Ceramic disc: 10 pf +10%, 500 VDCW, temp coef R10 IR77-PL3LI Composition: 130 ohms 5%, 1/2 w. ’ 17 Not used
0 PPM. L1A 19C303946-G1 Coil. Includes tuning slug 5491798-P2. R33C 3R77-P223K Composition: 22,000 ohms +10%, 1/2 w. xv Refer to Mechanical Parts (RC-1198). R12 IR78-P1O4K et .10 1108, 1 P122 4020840-P2 Contact, electrical; sim to Amp 42827-2, ot used.
thru - Composition: . megohm w 1 tr 1 | -« << - JACKS AND RECEPTACLES - - - - = th:
C58B 5496219-P7 Ceramic disc: 7 pf +0.5 pf, 500 VDCW, temp coef L1B 19C303946-G2 Coil. Includes tuning slug 5491798-P2. R34A 3R77-P223K Composition: 22,000 ohms +10%, 1/2 w. XY4 R13 M79-P4T2E cor ; JACKS AD RECEPTACLES Pl;"; 18 Yot used.
[ e T T N N R R (N S A B I S e CRYSTALS = = = = = =~ = = - mposition: 4700 ohms $10%, 2 w. . . "
csac 5496218-05 ce o . LiC 19C303946-G3 Coil. Includes tuning slug 5491798-P2. R34B 3R77-P153K Composition: 15,000 ohms $10%, 1/2 w. and ’ b 4033513-P4 Contact, electrical; sim to Bead Chain L93-3. P128 4033513-P17 Contact, electrical; sim 10 Bead Chain R125-19. 19 Not used.
-P! ramic disc: 5 pf +0.5 pf, 500 VDCW, temp coef When reorderin, ive GR Part No. and specif
© PPN, ' ' L2A 19C303946-G1 Coil. Includes tuning slug 5491798-P2. R34C 3R77-P103K Composition: 10,000 ohms +10%, 1/2 w. exact freq meeded. pectly 8 P129 4029840-P2 Contact, electrical; sim to Amp 42827-2. 2 19€303666-P3 Plate line. (Used with V101).
R15 5495948-P444 Deposited carbon: 0,28 megohm 1%, 1/2 w; simto| | | ] _ L4 a oo e oo TRANSISTORS = = = = = = = — — — thru d
C59A 5493366-P1000J Silver mica: .001 pf 15%, 100 VDCW; sim to L2B 19C303946-G2 Coil. Includes tuning slug 5491798-P2, R35A 3R77-P473K Composition: 47,000 ohms +10%, 1/2 w. Crystal Freq = (OF § 12). Texas Instruments Type CD1/2MR. P132 a Wot used,
Electro Motive Type DM-15. 1 19A115123-P1 Silicon, NPN; sim to T: 2N2712 -]
L2Cc 19C303946~G3 Coil. Includes tuning slug 5491798-P2, R35B 3R77-P333K Composition: 33,000 ohms +10%, 1/2 w. Yl 19B206175-P1 Quartz: freq range 2083 to 2750 KHz, temp Snd o i sim to Type ) P133 4029840-P1 Contact, electrical; sim to Amp 41854. 22 4031531-P1 Locknut, No. 32.
C59B 5493366-P680J Silver mica: 680 pf +5%, 100 VDCW; sim to thru range -30°C to +85°C., (25-33 ®2). (| )} T° T TTTTT=°7 TUBES - - - - - - - - = Q2 23 7115130-P9 L sim to 1220-2
Electro Motive Type DM-15. L3A 19B204649-Gl Coil. Includes tuning slug 5491798-P4. n:og 3R77-P103K Composition: 10,000 ohms $10%, 1/2 w. Y4 v 8106 P134 4029840-P2 Contact, electrical; sim to Amp 42827-2, ’ :
an Type . -] .
c60A 5496219-P767 Ceramic disc: 150 pf +5%, 500 VDCW, temp coef L38 19B204650-G1 Coil. Includes tuning slug 5491798-P4. R37 o3 19B206175-P2 Quartz: freq range 2750 to 3500 KHz, temp Qs 19A115123-P1 Silicon, NPN; sim to Type 2N2712. 24 19B205023-P1 Support.
-750 PPM, thru range -30°C to +85°C, (33-42M@2). . | | | |} -7 =7m---- sockETS - - - ------ V[ 0 | === RESISTORS - - - ~ = = - 25 19A121189-P2 Post
L4A 19B204649-G2 Coil. Includes tuning slug 5491798-P4. R38 3R77-P683K Composition: 68,000 ohms +10%, 1/2 w. va |1 0 T Tl v b cacedroioe | meme mseeoei11ed when. s edme emsed s+ 1emm V1 1 ] mmmmmmm--- RESISTORS - - =~ = = = = = = = '
C60B 5496219-P860 Ceramic disc: 75 pf 5%, 500 VDCW, temp coef v 7489470-P2 Tube, mica-filled phen: 8 pins rated at 1 amp. R101 19A115416-P6 Wirewound: 4.67 ohms #1%, 2 w; sim to Dale 26 4031532-P1 o sher
-1500 PPM, L4B 19B204650-G3 Coil. Includes tuning slug 5491798-P4. R39 3R77-P392K Composition: 3900 ohms +10%, 1/2 w. 1 19B206175-P3 Quartz: freq range 3500 to 4500 KHz, temp Rl 3R77-P333K Composition: 33,000 ohms +10%, 1/2 w. Type RS-2B. p Wa .
thru range -30°C to +85°C. (42-50 MHz).
céoc 5496219-P8S5 Ceramic disc: 47 pt 5%, 500 VDCW, temp coef R41 3R77-P750J Composition: 75 ohms 5%, 1/2 w. Y4 & ¢ CHASSIS AND PA ASSEMBLY R2 3R77-P183K Composition: 18,000 ohms +10%, 1/2 W & 4031530-P1 Bearing, No. 32.
-1soopPH. 0t  r f m=mmm=-—-- TRANSISTORS - - - - - - - = = ) ’ ’ D [ T N e it SWITCHES ~ - = = = = =
R42 3R77-P391K Composition: 390 ohms +10%, 1/2 w. 19E500877-Gl  25-33 MHz r3 IRT7-P274K Composition: 0.27 megohm +10%, 1/2 w 28 7893938-P1 Nut, No. 32.
cé1A 5494481-P111 Ceramic disc: .00l pf $+20%, 1000 VDCW; sim to Q1 19A115123-P1 Silicon, NPN; sim to Type 2N2712. Al40 POWER AMPLIFIER BOARD ASSEMBLY 19E500877-G2  33-42 Miz o ! ’ s101 4031922-P1 Pushbutton: SPST, normally open, .50 amp at 29 N910P18C Retaining ring
RMC Type JF Discap. a;d R43 3R77-P360J Composition: 36 ohms 5%, 1/2 w. thru Al40 (19C303542-Gl) (4ET54A40, 43, 46, 49, 19E500877-G3  42-50 MHz R4 3R77-P620J Composition: 62 ohms 5%, 1/2 w. 12 VDC; sim to Stackpole Type SS-15. :
Al42 52, 55, (4ET54B10, 13 and 16)
ce62 5494481-P129 Ceramic disc: .0039 uf +20%, 1000 VDCW; sim R44 3R77-P121K Composition: 120 ohms +10%, 1/2 w. Al41 (19C303542-G2) (4ET54A41, 44, 47, 50 RS 3R77-P822K Composition: 8200 ohms +10%, 1/2 w. s102 19B209040-P1 Slide: DPDT, 0.5 amp at 125 v; sim to 30 Not used.
to RMC Type JF Discap. sid 19A115330-P1 Silicon, NPN. 45 10A116276-p474 | Metal film: ©.576 nm £2%, 1/2 53, 56, (4ETS4B11, 14 @na17) |} | TTT"T=="" CAPACITORS - - - - - - = ’ Continental Wirt Type 126, 31 Not used
- a m: 0,576 megol w. Al42 (19C303542-G3) (4ET54A42, 45, 48, 51 = : :
ce3a 5493366-P270J Silver mica: 270 pf +5%, 100 VDCW; sim to at6 - ’ 54, 5-,f (4ET54B12, ), B 18y e B T c105 5494481-P11 Ceramic disc: .00l uf +20%, 1000 VDCW; sim to R6 3R77-P153K Composition: 15,000 ohms *10%, 1/2 w. a2 198204640-P1 Shield. (Used with V101 line plate)
Electro Motive Type DM-15. 77-P100K Composition: 10 ohms *10%, 1/2 w. an RMC Type JF Discap. - 1000 ehme 4102 12w VL ] eae e e - - DS = =~ = = = - . . M
s 19A115328-P1 Silicon, NPN. B Ci06 R7 3R77-P102K Composition: 1000 ohms *10%, 1/2 w. TERMINAL BOAR|
C63B 5493366-P150J Silver mica: 150 pf +5%, 100 VDCW; sim to and R47 3R77-P330K Composition: 33 ohms #10%, 1/2w. } { | | e eaa- ~ = =~ CAPACITORS = = = = = = = = = = . 1 7487424-P2 Miniature hen: 1 terminal.
Silver mies: 130 BT Ik, a , R8 3R77-P183K Composition: 18,000 ohms +10%, 1/2 w. TB: n , Phen
c1 5404481-P111 Ceramic disc: .001 uf $20%, 1000 VDCW; sim to
thru RMC Type JF Discap.
c3

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
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SYMBOL | GE PART NO. DESCRIPTION
C in the equipment to improve performance or to simplify circuits
are identified by a "Revision Letter'", which is stamped after the model
number of the unit. The revision stamped on the unit included all previous
33 4036921-P1 Mounting support, bottom cover; sim to revisions. Refer to the Parts List for descriptions of parts affected by
Tinnerma C17609-8A-67, these revisions.
.34 4029030-P10 Rubber channel. REV. A thru D - Exciters Al0l, Al02, A106, A107, Alll, All3 and Al27:
REV. A thru E - Exciters 3 and A128:
35 19B204366-P1 Support. REV. A - Exciters AISI thru AT63: * * *
36 19€303396-G3 Mobile bottom cover. These revisions were incorporated into initial shipments.
19C303495-G7 Station bottom cover. REV. E - Exciters A102 and A107:
. D - Exciter A112:
37 19A121065-P1 Support. (Used with FL1). REV. D - Excifer AIIZ
38 19A121257-G1 Angle, (Used with FL1). 3:né:f:?ven:;::é::té4;2e:1?:‘gsléf.DSistors from ditterent
REV. A - Channel Guard Filter G101:
To improve operation. Changed C1.
REV. B - Channel Guard Filter G101:
To provide a sine wave output. Added R27.
REV. F - Exc rs 3, A108 and Ai28
REV. E - Exciter &
REV. G - Exciters 8 and Al123
REV. B - Exciters N and A143
To improve high temperature compensation. Changed RT2B, RT4B.
RT6B and RT8B.
REV. G - Exciters Al03, and A108
REV. F - Exciter ALIZ —
To reduce the possibility of spurious output caused by variations
in transistor characteristics. Replaced C41B with C41E.
REV. E - Exciters Al101, Al06 and Alll
REV. F - Exciters Al16, AIZ21 and AI26
REV. B - Exciters AI5I, Al56 and AI61

To increase oscillator reliability at high temperatures.

Deleted Cl16 in Al0l,
and Al6l.

Deleted C23 in A106, Alll, Al21, Al26, Al56 and Al6l.
Deleted C30 in Alll, Al26 and Al6l.

Added C75 in Al0l, All6 and Al51.

Added C76 and C77 in Al06, A121 and A1l56.

Al06, Alll, Al16, Al21, Al126, Al51, Al56

11
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PARTS LIST

LBI-3936C

CHANNEL GUARD ENCODER G102
4EH17A10 19C311802-G2

PARTS LIST

SYMBOL|G-E PART NO. DESCRIPTION
--------- CAPACITORS = = = = = = = = = ~
Cl* 19B209243-P103 Polyester: 0.022 pf *¥10%, 50 VDCW.
Earlier than REV A,
19B209243-P2 Polyester: 0,015 uf +20%, 50 VDCW.
c2 19B209243-P3 Polyester: 0,022 pf £20%, 50 VDCW.
c3 5494481-P107 Ceramic disc: 470 pf *20%, 1000 VDCW; sim to
RMC Type JF Discap.
c4 19B209243-P9 Polyester: 0,22 puf +20%, 50 VDCW.
Cc5 19B209243-P8 Polyester: 0,15 pf +£20%, 50 VDCW.
cé 19B209243-P3 Polyester: 0,022 pf *20%, 50 VDCW.
c7 5494481-P107 Ceramic disc: 470 pf +20%, 1000 VDCW; sim to
RMC Type JF Discap.
cs 19B209243-P14 Polyester: 0,33 puf *20%, 250 VDCW.
c9 5496267-P1 Tantalum: 6.8 puf *20%, 6 VDCW; sim to
Sprague Type 150D.
c1o 19B209243-P117 Polyester: 0,22 pf +10%, 50 VDCW.
c11 5494481-P111 Ceramic disc: ,001 pf *+20%, 1000 VDCW; sim to
thru RMC Type JF Discap.
cas
------- DIODES AND RECTIFIERS - = - = = = -
CR1 19A115250-P1 Silicon,
and
CR2
--------- TONE NETWORKS - = = = = = = = =
FL1 TONE FREQUENCY NETWORK
198205280
19B205280-G1 71.9 Hz
19B205280-G2 77.0 Hz
19B205280-G3 82.5 Hz
19B205280~G4 88.5 Hz
19B205280-G5 94.8 Hz
19B205280- G6 100.0 Hz
19B205280-G7 103.5 Hz
19B205280-G8 107.2 Hz
19B205280-G9 110.9 Hz
19B205280~G10 114.8 Hz
19B205280-Gl11 118.8 Hz
19B205280-G12 123,0 Hz
19B205280-G13 127.3 Hz
19B205280-G14 131.8 Hz
19B205280-G15 136.5 Hz
19B205280-G16 141.3 Hz
19B205280-G17 146.2 Hz
19B205280-G18 151.4 Hz
19B205280-G19 156.7 Hz
19B205280-G20 162,.2 Hz
19B205280-G21 167.9 Hz
19B205280~G22 173.8 Hz
19B205280-G23 179.9 Hz
19B205280-G24 186.2 Hz
19B205280-G25 192.8 Hz
19B205280~-G26 203.5 Hz
------- JACKS AND RECEPTACLES -~ - - - - = =
Jl 4033513-P4 Contact, electrical; sim to Bead Chain L93-3.
thru
Jé
---------- TRANSISTORS = = = = = = = = =
QL 19A115123-P1 Silicon, NPN; sim to Type 2N2712.
and
Q2
Q3 19A115362-P1 Silicon, NPN; sim to Type 2N2925.
thru
Q5
---------- RESISTORS - = = = = = = = - =
Rl 3R77-P333K Composition: 33,000 ohms 110%, 1/2 w.
R2 3R77-P183K Composition: 18,000 ohms +10%, 1/2 w.
R3 3R77-P274K Composition: 0,27 megohms *10%, 1/2 w.

SYMBOL|G-E PART NO DESCRIPTION
R4 3R77-P620J Composition: 62 ohms 5%, 1/2 w,
RS 3R77-P822K Composition: 8200 ohms *10%, 1/2 w.
R6 3R77-P153K Composition: 15,000 ohms *10%, 1/2 w.
R7 3R77-P102K Composition: 1000 ohms +10%, 1/2 w.
R8 3R77-P183K Composition: 18,000 ohms +10%, 1/2 w.
R9 3R77-P184K Composition: 0.18 megohms *10%, 1/2 w.
R10 3R77-P622J Composition: 6200 ohms *5%, 1/2 w.
R11 3R77-P330K Composition: 33 ohms *10%, 1/2 w.
R12 549594 8-P365 Deposited carbon: 46,400 ohms *1%, 1/2 w; sim to
Texas Instrument CD1/2MR.
R13 3R77-P682J Composition: 6800 ohms 5%, 1/2 w.
R14 3R77-P244J Composition: 0.24 megohms 5%, 1/2 w.
R15 5495948-P233 Deposited carbon: 2150 ohms *1%, 1/2 w; sim to
Texas Instrument CD1/2MR.
R16 5495948-P301 Deposited carbon: 10,000 ohms *1%, 1/2 w; sim to
Texas Instrument CD1/2MR.
R17 5495948-P65 Deposited carbon: 46.4 ohms *1%, 1/2 w; sim to
Texas Instrument CD1/2MR.
R18 5495948-P329 Deposited carbon: 19,600 ohms *1%, 1/2 w; sim to
Texas Instrument CD1/2MR.
R19 549594 8-P285 Deposited carbon: 7500 ohms 1%, 1/2 w; sim to
Texas Instrument CD1/2MR.
R20 5495948-P412 Deposited carbon: 130,000 ohms 1%, 1/2 w; sim to
Texas Instrument CD1/2MR.
R21 5495948~P269 Deposited carbon: 5110 ohms #1%, 1/2 w; sim to
Texas Instrument CD1/2MR.
R22 5495948-P117 Deposited carbon: 147 ohms *1%, 1/2 w; sim to
Texas Instrument CD1/2MR.
R23 3R77-P102K Composition: 1000 ohms *10%, 1/2 w.
---------- THERMISTORS - = = = =~ = = = =
RT1 5490828-P30 Thermistor: 330,000 ohms *10%, color code black
and gray; sim to Globar Type 783H-3.
RT2 5490828-P36 Thermistor: 55,000 ohms *10%, color code black
and red; sim to Globar Type 723B.
----------- CABLES = = = = = = = = = = =
Wl (Part of XFL1).
----------- SOCKETS = = = = = = = = = =
XFL1 19A121920-G3 Reed, mica-filled phen: 7 pins rated at 1 amp at
500 VRMS with 4-1/4 inches of cable.
ENCODER INSTALLATION KIT
19A127174-Gl
--------- MISCELLANEOUS - = - = = = = = =
N404P13C13 Lockwasher, no. 6.
N8OP13005C13 Machine screw, no., 6-32 x 5/16.
19B201074-P304 Tap screw, no., 6-32 x 1/4.
N210P13C13 Nut, no. 6-32,
19B205480-G2 Harness. Includes:
P130 4029840-P2 Contact, electrical; sim to Amp 42827-2.
thru
P135

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.
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ORDERING SERVICE PARTS

Each component appearing on the schematic diagram is identified by a symbol number, to
simplify locating it in the parts list. Each component is listed by symbol number, followed
by its description and GE Part No.

Service parts may be obtained from Authorized GE Communication Equipment Service Stations
or through any GE Radio Communication Equipment Sales Office. When ordering a part, be
sure to give:

1. GE Part Number for component

2. Description of part

3. Model number of equipment

4. Revision letter stamped on unit

These instructions do not pruport to cover all details or variations in equipment nor to
provide for every possible contingency to be met in connection with installation, operation
or maintenance.

Should further information be desired, or should particular problems arise which are not
covered sufficiently for the purchaser's purposes, contact the nearest Radio Communication
Equipment Sales Office of the General Electric Company.
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