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WARNING

No one should be permitted to handle any portion of the equipment that is supplied with voltage
or RF power; or to connect any external apparatus to the units while the units are supplied with
power, KEEP AWAY FROM LIVE CIRCUITS.
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EQUIPMENT INDEX

LBI-3900D
TTT I L 1)

EQUIPMENT MODEL OR TYPE NUMBER l
FM TRANSMITTER " ET-83-A
FM RECEIVER ER-48-A
CONTROL UNITS
Trunk-Mount EC-67-A
Front-Mount EC-68-B
POWER REGULATOR 4EP57A10

4-FREQ. OSCILLATOR BOARD

4EG22F10 or 11

CHANNEL GUARD BOARD

4EK14B10

FIVE-WATT SPEAKER

4EZ16A18

TRUNK-MOUNT POWER/CONTROL CABLE

1- or 2-Frequency
3- or 4-Frequency

19C303910-G2
19C303910-G4

FRONT-MOUNT POWER CABLE

19C303982-G2

MOUNTING HARDWARE

Trunk-Mount
Front-Mount

19A122244-G2
19A122244-G1

CONTROLLED RELUCTANCE MICROPHONE

19B209102-p2

Microphone Bracket 7141414-G2
LOCK ASSEMBLY

Key 5491682-p8

Lock 5491682-pl14
ALIGNMENT TOOLS

Hex Slug Type 4038831-P1

Slotted Screw Type 4033530-G2
132-174 MHz ANTENNA 4EY12A13

FUSE ASSEMBLY

19B216021-G1

OPTIONAL EQUIPMENT

| CARRIER CONTROL TIMER BOARD (Option 8307)

19A127875-G4

SPEAKER WINDOW MOUNTING KIT (Option 8009)

19A121879-G4

WEATHERPROOF BOX (Option 8013)

Box - 19D402674-G1
Cable Entry Kit 19A122244-G4
Hardware 19A122244-G3
HANDSET (Option 8093) 4EM26A10
Hookswitch 19B204867-G4

iii
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SPECIFICATIONS *

FREQUENCY RANGE

DIMENSIONS (H x W x D)
Truck-Mount
Front-Mount

WEIGHT (less accessories)

BATTERY DRAIN

Receiver (at 13.8 VDC)
Standby (squelched)
Standby (unsquelched)

Transmitter
Transmit (at 13.6 VDC)

OPERABLE TEMPERATURE RANGE
DUTY CAPABILITY

MAXIMUM FREQUENCY SPACING

GENERAL

132-174 MHz

3-7/8" x 13-1/2" x 12-1/4"
3-7/8" x 13-3/4" x 13

25 pounds

200 milliamps
1.25 amps

11.5 amps

-30°C to +60°C (-22°F to 140°F)

Continuous

0.4%

TRANSMITTER

POWER OUTPUT 35 watts (132-162 MHz)

30 watts (162-174 MHz)

RECEIVER

AUDIO OUTPUT 5 watts at less than 5%

distortion
SENSITIVITY

FREQUENCY STABILITY

SPURIOUS AND HARMONIC
RADIATION

MODULATION

AUDIO FREQUENCY

DISTORTION
DEVIATION SYMMETRY

CRYSTAL MULTIPLICATION
FACTOR

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

At least 60 db below
power output

Adjustable from O to
+5 KHz swing with
instantaneous mod-
ulation limiting

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

Less than 5%

0.6 kHz maximum (nar-
row band)

24

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

SELECTIVITY
EIA Two-Signal Method
20-db Quieting Method
SPURIOUS RESPONSE
FIRST OSCILLATOR STABILITY

MODULATION ACCEPTANCE
INTERMODULAT ION
FREQUENCY RESPONSE

SQUELCH SENSITIVITY
Critical Squelch

Maximum Squelch

- 0.25 pv
0.35 pv

-90 db (adjacent chan-
nel, 30 kHz channels)

-100 db at +20 kHz
-90 db

+.001% (-30°C to +60°C,
25°C reference)

+7 kHz
-65 db

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

4 db SINAD (0.1 pv
typical)

Greater than 20 db
quieting

* These specifications are intended primarily for the use of the serviceman.
Refer to the appropriate Specification Sheet for the complete specifications.
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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 requir-
ed 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 sensing and control
circuitry for protection of the transmitter
output transistors.

A1l major modules and tuning adjustments
are accessible from the top of the radio (see
Figure 1). Centralized metering jacks in
the transmitter and receiver permit simpli-
fied alignment and troubleshooting.

TRANSMITTER

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

® One through four frequencies.

® Channel Guard (tone squelch).

® Carrier Control Timer Option.

RECEIVER

The fully transistorized receiver is
mounted on a single printed wiring board for
increased reliability. A copper-plated
housing and metal cover that completely

TOP VIEW

TRANSMITTER
PA

RANSMITTER
METERING
JACK
RECEIVER
RANSMITTER
EXCITER
RECEIVER |
METERING
JACK
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enclose 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 regula-
tor was designed for operation in a 12-volt,
negative-ground vehicle system only and pro-
vides regulated supply voltages for the
transmitter exciter and receiver. The power
regulator also contains circuitry to protect
the transmitter PA stages against sudden
increases in battery voltages, excessively
high temperatures or a shorted or open an-
tenna.

CONTROL UNITS

Two different control units are avail-
able for use with the radio. 1In front-mount
applications, the control unit is attached
to the front panel of the two-way radio, 1In
trunk-mount applications, the control unit
is normally mounted on the underside of the
instrument panel near the operator.

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 ECP-82) has been
filled out and attached to the trans-

mitter.
BOTTOM VIEW
PA POWER
DETECTOR
MULTI-
FREQUENCY CHANNEL
GUARD

Figure 1 - Royal Executive Module Layout
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TRANSMITTER ADJUSTMENT

The initial adjustment for the trans-
mitter includes loading the power amplifier
into the antenna, and checking the frequency
and modulation. For the Initial Adjustment
procedure, refer to the transmitter ALIGN-
MENT PROCEDURE (see Table of Contents).

RECEIVER ADJUSTMENT

The initial adjustment for the receiver
includes zeroing the receiver to the system
operating frequency, and matching the an-
tenna 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 sep-
arate OPERATOR'S MANUAL. The basic proce-
dures for receiving and transmitting mess-
ages follows:

INITIAL ADJUSTMENT

TO RECEIVE A MESSAGE

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

2. Press the MONITOR button and adjust the
VOLUME control for a comfortable listen-
ing level.

3. The radio is nor ready to receive mess-
ages from other radios in the system.

TO TRANSMIT A MESSAGE

1. Apply power to the transmitter by turn-
ing 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 as soon as
the message has been given. The red
GE signal light on the control panel
will glow each time the microphone
button is pressed, indicating that trans-
mitter is on the air. The receiver is
muted whenever the transmitter is keyed.

Table 1 - Preventive Maintenance Checks

MA INTENANCE
CHECKS

INTERVAL

6 As
Months Required

ically for tightness.

operation.

CONNECTIONS - Check power and ground connections period- X
Loose or poor connections to the
power source will cause excessive voltage drops and faulty

in safe and economical operating limits.

may burn out periodically.
the battery looses water rapidly.

Jtinuous operation.

ELECTRICAL SYSTEM - Check the voltage regulator and alternator X
or generator periodically to keep the electrical system with-
If the alternator
or generator voltage is excessive, indicator lights, etc.,
This condition is indicated when
Usage of 1 or 2 ounces of
water per cell per week is acceptable for batteries in con-

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

clean and free from dirt or corrosion.

radiation and a weak signal will result.

ANTENNA - Keep the antenna, antenna base and all contacts X
If the antenna or
its base should become coated or poorly grounded, loss of

shooting Sheet for typical voltage readings.

ALIGNMENT - Check the transmitter and receiver meter reading X
periodically, and '"touch-up" the alignment when necessary. T
Refer to the applicable ALIGNMENT PROCEDURE and Trouble-

as required by FCC.

months, and once a year thereafter,

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




MAINTENANCE

MAINTENANCE
PREVENTIVE MAINTENANCE

To insure high operating efficiency
and to prevent mechanical and electrical
failures from interrupting system operations,
routine checks should be made of all mechan-
ical and electrical parts at regular inter-
vals. This preventive maintenance should
include the maintenance checks listed in
Table 1.

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 preformance 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 transmitter,
receiver and power regulator (refer to the
Table of Contents). For best results, the
test procedures should be used in conjunc-
tion 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.

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

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

frame,
MOUNTING
FRAME TOP COVER
- "‘“‘“‘—————*EEEE:E!———————:e)
v H-IA::- ""liltonlevng
CIRRY
&ti‘u
&I @
CAPTIVE CAPTIVE
SCREW LOCK pritis

Figure 2 - Disassembly
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CIRCUIT ANALYSIS

TRANSMITTER

Transmitter Type ET-83-A is a crystal
controlled, frequency modulated transmitter
designed for one-, two- or four-frequency
operation in the 132-174 megahertz band.
The transmitter consists of the following
assemblies:

® Transistorized Exciter Board
Audio, oscillator, modulator and
multiplier stages.

® Transistorized PA Assembly Multi-
pliers, amplifiers, driver, power
amplifier, power detector, lowpass
filter and antenna switch or relay.

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

PA Assemblz‘With Antenna Relay
130— .8 MHz T§3.§-17Z MHz
[ 4EF33F.

10 4EF33F11

PA Assembly With Antenna Switch
13 150.8 Mz 150.8—174 MHz

0— .
4EF33F20 4EF33F21

EXCITER BOARD

T-?reguency ffﬁggquency
4EG21F10 4EG21F1l1

The transmitter uses a total of 16 tran-
sistors to provide a minimum power output of
35 watts in the 132 to 162 MHz range, and
30 watts in the 162 to 174 MHz range. The
crystal frequency is multiplied 24 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, multi-
pliers, driver and PA stage, as well as the
relative power output, reflected power 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. Supply
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|Multiplier, amplifiers

J201-15 and PA supply (Vcc)
J201-3 +12 VDC Relay
(Battery)
J201-11 Keyed Exciter board, 2nd
+10 VDC doubler and different-

ial amplifier supply.

3



LBI-3900 CIRCUIT ANALYSIS

|
e 5.5-7.25 MHZ

———%—

16.5—
21.75 MH; |

| | . |
33—
435 MHZ—T 66-87 MHZ-se———————[32- 174 MHZ ————»]

|

|
| |
| |
I l

kl osc PHASE BUFFER TRIFLER
|U|—|— Ql04 MOD | QI05 (MULT 1)
| | ——

DOUBLER
|
(MULT 2)

|
!
|
|
|
DOUBLER DOUBLER AMP | AMP 2 |
Q107 Ql Ql |
(MULT 3) (MULT 4) 02 @3 |
. “—

Y%

|
| |
| |

|
G D e H o s Sl I
| - Qlol Q102 QI-q2 FILTER
] I.JI
4-FreQ 0sC |
|4EG22FIO|T |

RC-1639
Figure 3 - Transmitter Block Diagram
EXCITER BOARD of the oscillator board is connected through
J2603 to the base of Q104.
OSCILLATOR

A transistorized Colpitts oscillator
(Ql04) is used in the transmitter. The
oscillator crystal is thermistor-compen-

sated 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 Cl1l13.

In single-frequency transmitters, a

jumper connects the F1 crystal keying lead

to ground and the crystal frequency is

applied to the base of oscillator Al104. The
oscillator frequency is adjusted by trimmer

Cl01l. The oscillator output is applied to

the enode of phase modulator CV1O0l.

In two-frequency transmitters, the
single oscillator transistor is used, and
an additional crystal circuit and two

switching diodes (CR101 and CR102) are add-

ed. 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 applied to the base of oscil-
lator 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 F1

and F2 circuits. In four-frequency trans-

mitters, F3 and F4 crystals are also switch-

ed by means of diode biasing. The output

4

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 conjunc-
tion with the feedback circuit, provides the
audio gain and a 6-db/octave pre-emphasis,

The output of limiter Q103 is connected
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 deter-
mines the maximum set for #4.5 kHz (narrow
band) .

PHASE MODULATOR

The phase modulator uses varactor CV101
(a voltage-variable capacitor) in an R-L-C
network that includes R126 and L113. An
audio signal applied to the modulator through
L113 varies the capacitance of CV10l result-
ing in a phase modulated output. The modu-
lator output is fed to the base of buffer
Q105.

In Channel Guard applications, tone
from Channel Guard board Model 4EK14A10 is
fed to the modulator circuit through J103
(tone high) and J104 (ground).



CIRCUIT ANALYSIS

BUFFER AND MULTIPLIERS

Buffer stage Q105 isolates the modula-
tor from the loading effects of the tripler
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), Q106
is a tripler stage (MULT-1) with the collec-
tor tank tuned to six times the crystal fre-
quency. Resistors R134 and R135 are for
metering the doubler stage at centralized
metering jack J202.

PA ASSEMBLY

MULTIPLIERS

The exciter output is link-coupled
through A201-L1 to the base of 2nd doubler
A201-Ql. This stage operates as a common
emitter doubler (MULT-3), and is metered at
J202 across A201-Rl, The 2nd doubler out-
put is coupled through a series-tuned cir-
cuit (tuned to 12 times the crystal fre-
quency) to the base of 3rd doubler A202-Q1
(MULT-4). This stage is metered at J202
across A202-R1. The 3rd d#ibler output is
coupled through a series-tuned circuit
(tuned 24 times the crystal frequency) to
the base of amplifier Q2. .

AMPLIFIERS, DRIVER AND PA

Following the doubler are two common~
emitter, series-tuned RF amplifier stages,
Q2 and Q3. Q2 base voltage is metered at
J202 through metering network CR1, R3 and
R8. Q3 is metered at J202 through metering
network CR2, R5 and RS.

Driver Q4 follows the two amplifier
stages. Collector current for Q4 is metered
across metering resjstor R201 at J202
(DRIVER Ic). The reading is taken on the
one volt scale (10 amperes full scale) with
‘'the GE Test Set in Position G, and with the
HIGH SENSITIVITY button pressed.

Thermistor RT1 is mounted on the PA
board between Q5 and Q6. The thermistor, in
conjunction with a control circuit on the
power board, protects the PA stages against
excessively high temperatures. If the tem-
perature of the PA heat sink starts to rise
excessively,. RT1 activates the temperature
control circuit, which reduces the supply
voltage to the PA board. The control cir-
cuit keeps the supply voltage reduced un-
til the temperature returns to normal.

The PA output is coupled through a

series-tuned circuit to power detector
assembly A203.

POWER DETECTOR

Power detector A203 consists of the
detector circuitry enclosed in a shielded

LBI-3900

casting, and a differential amplifier mount- !
ed on a printed wiring board. The detector
circuit samples both the forward and re-
flected power on the antenna line, and
applies the outputs to the bases of differ-
ential amplifier transistors Ql and Q2. The
output of the differential amplifier is
proportional to the net power output (for-
ward power minus reflected power)., The
differential amplifier is connected to a
control circuit on the power regulator board
which controls the supply voltage applied to
the transmitter PA board (see Figure 4).

ANT

XMTR
PA

O
&{
' FORWARD REFLECTED]
VOLTAGE (Vee) !!lpowsn powsal
v i +10V
P
<
POWER <
CONTROL S
CIRCUIT 1
(POWER )
REG. 3
BOARD) | FORWARD REFLECTED
Pow POWER
MZTERING t METERING
S
3

AA

RC-1649

Figure 4 - Power Detector Circuit

With normal power output into a 50-
ohm load, Ql conducts and Q2 is turned off.
This keeps the power control circuit on the
power regulator board turned off. A drop in
power output reduces the drive to Ql, which
activates the power control circuit and re-
duces the supply voltage to the transmitter
(Vee).

An increase in the VSWR increases the
input to the base of Q2, causing Q2 to start
conducting, This causes Ql to conduct less
due to the emitter bias developed by Q2
across R5. Ql conducting less activates the
power control circuit on the power regulator
board, reducing the Vcc,.

The output of the power detector is
coupled through the antenna switch (or
changeover relay K201) to low-pass filter
FL201, and then to the antenna.

SOLID STATE ANTENNA SWITCH

The solid state antenna switch auto-
matically provides antenna changeover for
transmitter and receiver.

During the receive mode of operation,
the switch isolates the transmitter from
the antenna. Application of RF from the
transmitter causes the switch to operate,
connecting the antenna to the transmitter
and isolating the receiver. A continuous
external bias voltage (+10 volts) is ap-
plied to the switch to prevent spurious an-
tenna power from operating the switch dur-
ing the receive mode.

5
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When the transmitter is off, signals
picked up by the antenna are connected to
the receiver through Low Pass Filter FL201

and the filter network in the antenna switch.

A parallel LC circuit (collector to base
capacitance of Q1 and L2/L3) which is res-
onant near the receiver frequency provides

CIRCUIT ANALYSIS

Frequency ranges and the number of fre-
quencies for each receiver model are shown
in the following chart.

isolation from transmitter loading. RECEIVER FREQUENCY NUMBER OF
MODEL RANGE FREQUENCIES

When the transmitter is keyed and the

peak RF voltage exceeds the +10 volt bias 4ER48A10 132—150.8 MHz|One-Frequency

voltage, Ql conducts. This connects RF

voltage’from the transmitter through Low 4ER48A11 132—150.8 MHz|Two-Frequency

Pass Filter FL201 to the antenna. Q2 and 4ER48A12 150.8~—174 MHz|One-Frequency

CR1 are biased on during transmit to iso-

late the receiver from the transmitter out- 4ER48A13 150.8—174 MHz|Two-Frequency

put. While Q2 is conducting, its collector 4ER48A14 | 132—150.8 MHz|Four-Frequency

is near ground potential. This places L4/

L5 in parallel with C5/C6 forming a parallel 4ER48A15 | 150.8—174 MHz| Four-Frequency

resonant circuit near the transmitter fre-
quency to isolate the receiver. CR1l pro-
vides additional isolation.

RECEIVER

Receiver Type ER-48-A is a double con-
version, superheterodyne FM receiver design-
ed for one-, two- or four-frequency operation
on the 132-174 megahertz band.

The receiver is of single-unit con-

A regulated +10 volts is used for all
receiver stages except the audio drivers
and audio PA stage, which operate from the
12-volt system supply.

Centralized metering jack J304 is
provided for use with GE Test Set Models
4EX3A10 or 4EX8K1l. The test set meters
the oscillator, 1lst and 2nd limiters, dis-
criminator and audio driver bias as well
as the voice coil, regulated 10-volts and
12-volt supply.

struction and is housed in a copper-plated
casting for maximum shielding and rigidity.
The unit is completely transistorized, using
silicon transistors for added rellabillty.

| 132- 174 MHZ j: 10.7 MHZ .l 455KHZ
IsT TsT XTAL Lo IF
2 2 3
RF AMP L FILTER FILTER
cKT cKT
Q30! CKT FL 30 8 CKT
0S¢ CRYSTAL FREQUENCY
] AMPL 2 10.245 MHZ (LO SIDE)
CKT PYres CKT OR
: ~ 1L155 MHZ (HI SIDE)
(2FREGONLY) /%3304\ |
] ]
;urAgg:‘%§§9¥
— —‘—
I— o ——— - =7 PRE SET
OPER FREQ-107 MHZ
(4FR£0 ONLY) ~F2\ { XTAL FREQ= 3 NOISE
i n—-————{‘FREO\"{ I
| L ONLY |
\Q2603/ | l
— oc
I ¥ N\ FEEDBACK
1" ”— - - F3 )—-I
| 1L \02802/ | pisc |——
= = ——
I F4 s H |
i Fa D]_ijuo 0504
I o —\S?GOI/ I [XFMR\ o8
e
" 4-FREQ 0SC ' '
o —4EG23FI0,) —— _’ L Pov POWER REGULAT(R RC- 16404

Figure 5 - Receiver Block Diagram
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RF AMPLIFIERS

RF signals from the antenna are fed
to the base of 1lst RF amplifier Q301 through
two tuned pre-selector circuits. The output
of Q302 is inductively coupled through two
tuned circuits to the base of 1lst mixer -
Q306.

OSCILLATOR

Q303 is a third mode oscillator that
operates in the 40 to 55 megahertz region.
The crystal is connected in the oscillator
feedback path to permit oscillation only
at the crystal frequency. L307, C319 and
€320 make up the mode-selective resonant
circuit. Adjustable coil L307 permits the
oscillator frequency to be shifted slightly
for setting the receiver on the system
operating frequency. The collector tank of
Q303 is tuned to three times the crystal
frequency.

For two-frequency operation, a second
oscillator stage is added. Channels are
selected by grounding the emitter of the
desired oscillator by means of a two-fre-
quency switch on the control unit.

For four-frequency operation, four-
frequency oscillator board Model 4EG22F10
is added. The oscillator board contains
three oscillator circuits (F2, F3 and F4)
that are similar to the F1 oscillator cir-
cuit. The output lead of the oscillator
poard is plugged into crystal socket XY402,
and F2 oscillator board is modified so that
Q304 can be used as an amplifier stage.
Channels are selected by grounding the emit-
ter of the desired oscillator by means of a
four-frequency switch on the Control Unit.

1ST MIXER AND CRYSTAL FILTER

The RF signal from the 2nd RF amplifier
and the low-side injection voltage from
oscillator-amplifier Q305 are applied to the
base of 1lst mixer Q306. The 10.7-megahertz
high IF output is coupled through three tuned
circuits (L312 and C350, L313 and C354, L314
and C357) which provide Hi-IF selectivity
and impedance matching to the crystal filter.

The Hi-IF crystal filter (FL301) has
ample selectivity to prevent adjacent channel
signals from overloading the 2nd mixer, and
to reduce intermodulation spurious responses.

2ND OSCILLATOR AND MIXER

Hi-IF from the crystal filter is appli-
ed to the. base of 2nd mixer Q308 with the
.10.245 MHz (or 11,155 MHz) 2nd oscillator
output to produce the 455-kHz Lo-IF.

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

LBI-3900

LO-IF AMPLIFIERS AND LIMITERS

Following the Lo-IF filter are two R-C
coupled Lo-IF amplifiers (Q311 and Q312).
The amplified output is fed to three R-C
coupled limiter stages consisting of Q313,
Q314 and Q315, operating as over-driven
amplifiers, The 1lst and 2nd limiter stages
are metered at centralized metering jack
J304 thru metering diodes CR302 and CR303.

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, made up
of C422, C423, C424, R377, R379 and R380,
removes any 455-kHz signal from the dis-
criminator 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 consisting
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 and audio driver
Q318. DC BIAS trimmer R392 sets the bias
on Q318 and audio driver Ql0 on the power
regulator assembly, and is applied to audio
driver Q10 on the power 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 filter
(which attenuates any audio frequencies) to
the base of noise amplifier Q319. The noise
filter consists of C435, C436, C437 and L33%L.
The noise level fed to the 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 @320, causing it
to conduct. When conducting, the collector
voltage of the DC amplifier drops to near
ground potential, which lowers the bias on
audio stages Q317 and Q318, turning them off,

As audio amplifier Q317 is being turn-
ed off, its emitter potential decreases.
This results in a positive DC feedback
through R406 to the emitter of noise ampli-
fier Q319 which causes an increase in the
gain., As the gain of Q319 increases, the
positive DC voltage to the DC amplifiers
iggreases, quickly turning the audio stages
off,
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Figure 6 - 12-Volt, Negative Ground Power Distribution Diagram
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When the receiver is quieted by a sig-
nal, less noise is present in the circuit
and the DC amplifiers turn off, The audio
stages are allowed to conduct, and audio is
heard from the speaker. When audio ampli-
fier Q317 is conducting, a positive voltage
appears across R406 which helps reduce the
gain of noise amplifier Q319. This positive
feedback causes a quick, positive switching
action in the squelch circuit.

POWER REGULATOR

Transistorized Power Regulator Model
4EP57A10 contains the receiver audio PA
stages, the protective circuits 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
transmitter PA power detector, receiver,
and multi-frequency board.

® A keyed, regulated +10 Volts for the
transmitter exciter, power regulator
protective circuitry, channel guard and
multi-frequency boards, and the carrier
control timer option.

® A keyed, controlled +12.5 Volts for the
transmitter PA supply

Supply voltage (+12 Volts) for the re-
ceiver audio stages, transmitter PA regula-
tor, the 10-Volt regulator and antenna
switching relay is taken directly from the
vehicle battery. A simplified power dis-
tribution and switching diagram is shown

REGULATED

10V OUTPUT Q503 Q6
< o—o ®
RI7 Rlﬂg C4 1~
< <
DS1 l
R16 ci4
D4 5
+12V RI4 ; RI9
INPUT

dF———)f

<
b
o

L

I

L

I

RC-1957

Figure 7 - +10 Volt Regulator Circuit
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in Figure 6.

The 10-Volt keying circuit, two stages
of the 10-Volt regulator, the short circuit
protector, voltage limiter and temperature-
power driver are mounted on regulator board
A501. The regulator board is mounted on the
main chassis.

PA regulator transistors Q501 and Q502,
10-Volt regulator Q503, and audio PA tran-
sistors Q504 and Q505 mount on the front

" casting which acts as a heat sink for these

stages.

AUDIO PA

The output of Q318 on the receiver
chassis is applied to the base of audio
driver Q10 on the power regulator board.
Bias to Q10 is set by DC bias trimmer R392
on the receiver. The trimmer is set for
0.7 Volt at receiver metering jack J304-9
(Position G on GE Test Set). Audio from
Q10 is coupled through phase-inverting
transformer T502 to the class AB, push-pull
audio PA stage (Q504 and Q505). A bias
network consisting of R30, R32, R34 and
thermistor RT1 (mounted on the power regula-
tor board) keeps the audio PA bias constant
over wide variations in temperature. The
PA output is coupled through audio trans-
former T501 to the loudspeaker.

A feedback network consisting of R506
and thermistor RT501 provides improved
frequency response and reduced distortion,
Resistor R505 provides a constant load on
audio transformer T501 when the speaker is
disconnected.

+10 VOLT REGULATOR

The +10-Volt regulator provides a
closely-controlled supply voltage for the
transmitter, receiver, protective circuitry
on the power regulator, channel guard and
multi-frequency boards, and Carrier Control
Timer option,

Supply voltage from the vehicle battery
is applied to the collector of regulator

REGULATED 10V
+I0V SWITCH GATE
7 Q9

RI3

PTT OFF-ON
SWITCH SWITCH

- BATTERY
HOT

RC-1642

Figure 8 - +10 Volt Keying Circuit
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transistor Q503, causing the transistor to
conduct (see Figure 7). When the output
voltage at the collector of Q503 tends to
increase, the voltage at the base of Q6
tends to become more positive, causing Q6
to conduct harder. With Q6 conducting
harder, the voltage at the base of tran-
sistor Q503 becomes less positive and Q503
conducts less. This increases the voltage
drop across Q503, keeping the output volt-
age constant.

When the output voltage tends to de-
crease, Q6 conducts less, causing Q503 to
conduct harder. This reduces the voltage
drop across Q503, keeping the output con-
stant.

Potentiometer R19 is used to set the
emitter-base voltage of Q6 for the desired
10-Volt output. R1l6 and R18 limit maximum
current through Q6. R17 provides bias
current for Zener diode VR3, and lamp DS1
provides bias for Q503. C4 and Cl4 prevent
high frequency oscillation. The output
voltage is metered at receiver centralized
metering jack J304.

KEYED +10 VOLTS

The keyed +10 Volts is used to activate
the transmitter and squelch the receiver.
Turning the OFF-ON switch on the control
unit to the ON position applies the vehicle
battery voltage to the anode of diode CR3.
This forward biases the diode so that the
battery voltage is applied to the base of
gating transistor Q9 (see Figure 8).

With the battery voltage applied to

CIRCUIT ANALYSIS

the base of Q9, keying the microphone
grounds the emitter, causing it to conduct.
When conducting, the collector voltage of

Q9 drops to ground potential which forward
biases CR2 and turns on switching transistor
Q7. The nominal +10-Volt collector output
voltage is applied to the transmitter ex-
citer board, and to the transmitter PA
voltage regulator and protective circuitry
to key the transmitter.

The keyed 10 Volts is also connected
through dropping resistor R503 (on TB3) to
the base of receiver DC amplifiers Q320
and Q321. The resultant voltage causes
the DC amplifiers to conduct, which turns
off the receiver audio amplifiers and
squelches the receiver.

Diode CR3 is connected in series with
Q9 to provide polarity protection for the
10-Volt switching circuit.

PROTECTIVE CIRCUITS

The protective circuits in the power
regulator prevent any damage to the trans-
mitter PA transistors that might result
from an excessive PA transistor temperature,
an excessive output VSWR, or a high input
battery voltage. All of the protective
circuits affect the action of transmitter
PA supply regulator transistor Q501. The
transistor acts as a variable resistance in
series with the PA supply voltage, and
increases or decreases the supply voltage
(Vcc) as required. A circuit is also pro-
vided to protect Q501 from a short circuit
in the PA supply lead.

XMTR SUPPLY REGULATOR
REGULATOR DRIVER-2
O!ﬁ)l Q502

REGULATOR
DRIVER-I

TEMP-POWER
CONTROL
Ql Q2

XMTR PA €—
SUPPLY
(vee)

RIS
1

BATTERY

+12V INPUT ON-OFF

SWITCH

BATTERY
+2v

XMTR

POWER

Re S INDICATOR
1 (INPUT

RC-1643

Figure 9 - Temperature Control Circuit
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Temperature Control

Temperature control is provided by
thermistor RT1 which is mounted in the heat
sink near the transmitter PA transistors.
The thermistor is in the emitter biasing
circuit of temperature and power control
transistor Q2 (see Figure 9).

Under normal operating conditions, Q2
is biased so that it is just below conduc-
tion (turned off)., When the temperature
of the PA heat sink rises, the resistance
of thermistor RT1 decreases decreasing
the emitter bias on Q2. If the temperature
rises sufficiently, Q2 begins to conduct.
When conducting, the collector potential of
Q2 becomes more negative, which causes driv-
ers Q1 and Q502 to conduct less.

Power Control

The power control circuit protects the
transmitter PA transistors from the effects
of de-tuned amplifier stages, an antenna
mismatch or shorted antenna. The circuit is
controlled by the differential amplifier
in the transmitter power detector assembly.

With normal transmitter power output
into a 50-ohm load, Ql on the differential
amplifier conducts and Q2 is turned off,
This results in a voltage drop across R6
which reduces the base bias on temperature-
power control transistor Q2, keeping it
turned off. This causes regulator drivers

Ql and Q502 to conduct heavily (see Fig-
ure 10).

A drop in power output reduces the
drive to Ql so that it conducts less, re-
ducing the voltage drop across R6. This
increases the forward bias on the base of
temperature~power control transistor Q2 so
that it starts to conduct. With Q2 con-
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ducting, regulator drivers Ql and Q502 con-
duct less, lowering the degree of saturation
of Q501 and reducing the Vcc.

An increase in the VSWR increases the
.reflected power input to the base of Q2 in
the differential amplifier so that it starts
to conduct. This causes Ql to conduct less
due to the emitter bias developed across RS5.
With Ql conducting less, the voltage drop
across R6 on the power regulator board de-
creases. This causes the temperature-power
control transistor (Q2) to start conducting,
reducing the Vcc.

Temperature-power control transistor
Q2 also provides some limiting of the Vcc.
Under normal power output and temperature
conditions, PA supply transistor Q501
operates fully saturated., 1In this condition
an increase in the vehicle battery voltage
will cause an increase in the Vcc. Since
the Vec is connected to the base of control
transistor Q2 through a voltage divider net-
work, an increase in the Vcc increases the
forward bias on .control transistor Q2,
causing it to conduct, reducing the Vcc.

’

This limiting effect does not work in
very low temperatures due to the increase in
resistance of the thermistor in the emitter
of control transistor Q2. At very low tem-
peratures, the Vcc is limited by top voltage
limiter Q3.

Diode CR501 provides reverse polarity
protection for the circuit. Inadvertently
connecting the battery cables to the wrong
polarity will cause the shunt diode to con-
duct, blowing the main fuse,

Short Circuit Protector

A short circuit protector is provided
to protect Q501 from being damaged by a
short in the PA supply line. Keying the
transmitter applies +10 volt to the circuit,

T
POWER REGULATOR | omgm-:’:rg::l.
XMTR SUPPLY REGULATOR REGULATOR TEMP-POWER | {ON XMTR PA)
REGULATOR DRIVER-2 DRIVER-I CONTROL
Q50 Q502 Qi Q2
XMTR PA . g FORWARD REFLECTED
SUPPLY WER POWER
(Vee) RES | DETECTOR DETECTOR
RIS »f R36$ '
p
CR4A E |
BATIERY ON-OFF |
SWITCH |
CRS50I |
= = Q = = =
BATTERY KEYED |
+12V +10V
I RC-1648

Figure 10 - Power Control Circuit
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turning on the regulator drivers and Q501
(see Figure 11)., The +10 volts is also
applied to the collector and base of Q8.
However, Q8 does not turn on immediately.
Before Q8 can conduct, its base voltage must
exceed its emitter voltage by approximately
0.5 volt. 1In order for this to occur, C7
must charge, which takes approximately eight
milliseconds. This time delay permits reg-
ulator drivers Ql and Q502 to turn on, and
Q501 to become fully saturated. The supply
voltage (Vcc) is then applied through a
voltage divider network (R28 and R25) to

the emitter of Q8, keeping the transistor
turned off,.

If the supply voltage does not appear
at the emitter of Q8, the transistor will
turn on as soon as C7 is charged. When
conducting, the collector of Q8 drops to near
ground potential, removing the breakdown
voltage on zener diode VRl. This switches
off the regulator drivers and Q501 and re-
moves all power to the transmitter PA. A
short in the supply line while the transmit-
ter PA. A short in the supply line while
the transmitter is keyed also turns on Q8,
which switches off Q501 and removes all
power to the transmitter PA.

Top Voltage Limiter

With normal power output and moderate
ambient temperatures, PA supply transistor
Q501 operates fully saturaged, so that an
increase in battery voltage causes an in-
crease in battery voltage causes an increase
in Vcc. When the Vcc is not high enough for
power dissipation to endanger the PA tran-
sistors, the power and temperature control

CIRCUIT ANALYSIS

circuits will not reduce the Vcc. However,
at very low ambient temperature, a high value
of Vec that would not result in excessive
power dissipation might permit RF voltages
to rise enough to cause secondary breakdown
in the PA transistors. Therefore, the volt-
age limiter places a top limit on the amount
that the Vcc can rise under any condition
(see Figure 12).

Keying the transmitter applies the out-
put of Q501 to the base of Q3 through a
voltage divider network (R8, R9 and R10).
With the voltage at a safe operating level,
VR4 prevents voltage limiter Q3 from turn-
ing on. If the voltage rises higher than
the safe operating limit, the voltage will
break down VR4, and Q3 will begin to conduct.
This causes regulator drivers Ql and Q502
to conduct less, reducing the output of
Q501. 'The maximum voltage is set at the
factory for approximately 13 volts.

HEAT SINK SERVICING

Since the metal envelopes of Q501
through Q505 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
dissipated by the heat sink. The insulators
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,

XMTR SUPPLY REGULATOR
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Q SAOl Q502
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Figure 11 - Short Circuit Protector Circuit

12



CIRCUIT ANALYSIS

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 in-
sulator whenever one of the transistors is
replaced.

CAUTION

The Royal Executive mobile combina-
tions will operate in 12-volt, neg-
ative 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-selector
switch. The application of the different
model control units is shown in the follow-
ing chart.

LBI-3900

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

The OFF-VOLUME control normally deter-
mines whether or not the transmitter and
receiver 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 receiver 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 voltage to the transmitter and power
regulator. 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,
pressing the MONITOR button also disables
the receiver Channel Guard.

Multi-Frequency Switches (S703 and S704)

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

XMTR SUPPLY REGULATOR REGULATOR TOP VOLTAGE
REGULATOR DRIVER-2 DRIVER-| LIMITER
Q50! Q502 al Q3
XMTR PA < * *
SUPPLY
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RI
~ R9
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CRS
BATSERY ON-OFF
SWITCH
CRS50I RIO
= = BATTERY _ KEYED i
+12V Tov
RC-1644A

Figure 12 - Top Voltage Limiter Circuit
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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. 1In multi-frequency
radios, the transmitter and receiver Channel
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
ground connection. The red fused lead pro-
vides the switched +12 volts (from the
vehicle ignition switch) for the power reg-
ulator. 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 ignition switch.

The yellow fused lead (receiver hot)
is connected to the hot side of the
ignition switch, and the black lead
connects to 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
position supplies power regulator volt-
age. 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 fuse leads are connected to the
ACCESSORY or ON terminal of the ignition
switch. The transmitter and receiver
will operate only when the ignition
switch is in the ACCESSORY or ON posi-
tion, Turning the ignition switch OFF
removes all power to the radio.

3. Ignition Switch Bypass

For ignition switch bypass, the yellow
and red fused leads connect to the
"hot" side of the ignition switch or
the vehicle fuse block assembly. Both
the transmitter and receiver operate
independently of the ignition switch
and can be turned on and off only by
the OFF-VOLUME switch on the control
unit.
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CHANNEL GUARD

Channel Guard Board Model 4EK14B1l0 is
fully transistorized encoder-decoder for
use with MASTR Royal Executive mobile com-
binations. The tone-frequencies are con-
trolled by plug-in tone networks that are
made with precision components for excel-
lent stability and reliability. The tone
frequencies range from 71.9 to 203.5 Hz.

Cable W601 connects the supply voltage,
encoder keying voltage and decoder functions
from the Channel Guard board to the system
terminal board (TB3). The encoder tone
output is connected by a white-black shield-
ed lead to the transmitter exciter board.

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

CARRIER CONTROL TIMER
(Option 8307)

The Carrier Control Timer option shuts
off the transmitter on each transmission
after a one-minute timing 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
assembled on a printed wiring board that
mounts on the underside of the main chassis.

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
timing cycle to be adjusted from 15 seconds
to 5 minutes. Complete instructions for
the Carrier Control Timer are contained
in Maintenance Manual LBI-4138.



MODULATION LEVEL ADJUSTMENT

The MOD ADJUST (R110) 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 modu-
lation limiter, in conjunction with the de-emphasis network, instant-
aneously limits the slope of the audio wave to the modulator, thereby
preventing over-modulation while preserving intelligibility.

TEST EQUIPMENT
1. Audio Signal Generator Model 4EX6A10
2. Frequency Modulation Monitor

3. AC VTVM or output meter

4. GE Test Set Model 4EX3A10 (TM1ll or TM12)

PROCEDURE

Transmitters without CHANNEL GUARD

1. Connect the audio signal generator and the meter across audio
input terminals J5 (green-hi) and J6 (black-1lo) on 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 polarity
which gives the highest reading as indicated on the frequency
modulation monitor.

Transmitters with CHANNEL GUARD

1. Set 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 voltage and PA current, and using
the following formula:

P; = PA voltage x PA current

where
P; is the power input in watts,

PA voltage is measured with the GE Test Set in Position

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: Pj = 12.5 volts x 5.5 amperes = 68.75 watts

C2619

C2625 —;

Fd

HEVR

— R643

TRANSMITTER ALIGNMENT

EQUIPMENT REQUIRED

1. GE Test Set Model 4EX3A10 (Revision A or later), or Model 4EX8K1l.

2. A 50-ohm wattmeter connected to J204.

3. A frequency counter.

PRELIMINARY CHECKS AND ADJUSTMENTS

1. Place crystal(s) in crystal socket (crystal frequency= operating frequency = 24).

2. For a large change in frequency or a badly misaligned traosmitter, set crystal trimmer C101 to mid-capacity. In multi-
frequency transmitters, set all trimmers to mid-capacity and set the channel selector switch to the highest frequency.

3. For a large change in frequency or a badly mis-aligned transmitter above 150 MHz, turn the slugs in the Exciter coils (L113,
L114, L115, L116) to the bottom of the coil. For transmitters below 150 MHz, wet the slugs in the center of the coils. Set
A201-L1 and -L2 (on 2nd Multiplier Board) so that the top of the slug is approximately even with the bottom of the coil
winding. Next, turn mica compression capacitors C7, C12, Cl17, €23, C31, C33 and C37 (on PA Board) all the way to the right
(clockwise). Then set C7, Cl2, Cl7 and C33 1-1/2 turns counterclockwise, and C31 and C37 1/4-turn counterclockwise.

4. Connect the GE Test Set to Receiver Metering jack J302 and check for +10 volts at Position J. If reading is not 10 volts,
refer to the Power Regulator Outline Diagram and set R19 for +10 volts.

5. Connect GE Test Set to metering jack J202. Set the test polarity to + and set the range to the Test 1 (or 1-volt position
for 4EX8K11).

6. All adjustments are made with the transmitter keyed. Unkey the transmitter between steps to avoid unnecessary heating.

TRANSMITTER ALIGNMENT PROCEDURE

METER TUNING
STEP |POSITION CONTROL METER READING PROCEDURE

EXCITER BOARD

1. A L113 & L114 See Carefully tune L113 for maximum meter reading. Then tune L114 for a
MULT-1 Procedure small dip in meter reading.
2. B L115, L114, See Tune L115 for full scale meter reading (or maximum reading if full scale]
and L116 Procedure cannot be obtained). Next, tune L116 for a dip in meter reading. Then
MULT-2 re-tune L114 and L115 for maximum meter reading.

MULT-3 AND POWER AMPLIFIER

3. C A201-L1, -L2 See Adjust A201-L1 for maximum meter reading. Re-adjust L116 for maximum
(MULT-3) & Procedure meter reading. Then adjust A201-L2 for minimum meter reading.
MULT-3 L116
4. D A202-L1 (PA) Maximum Adjust A202-L1 for maximum meter reading. Then re-adjust A201-L2 and
& 201-L2 A202-L1 for maximum meter reading.
MULT-4 (MULT-3)
5. E A202-C7 Maximum Increase the capacity (clockwise) of C7 to the first indication. Then
Amp 1 & 2 tune this response for maximum meter reading.
E- - - - - S
6. DRIVER Iq A202-C12 Maximim Adjust Cl2 clockwise for maximum meter reading.
7. F A202-C17 Maximum Adjust C1l7 for maximum meter reading.
8. G A202-C23 & 5 amps With the HIGH SENSITIVITY button on the GE Test Set pressed, turn C23
Cc37 MAX counterclockwise for maximum meter reading. Do not exceed a meter
P4 Teo > reading of 5 amperes (10 amperes full scale). If necessary, turn C37

clockwise to keep maximum reading of C23 at 5 amperes.

9. G A202-C12 & Maximum With the HIGH SENSITIVITY BUTTON pressed, adjust C12 and Cl17 for maximum
Ccl7 meter reading.
10. G A202-C23 & See If the meter reading exceeds 5 amperes after adjusting C12 and Cl7,
Cc37 Procedure repeat Step 8.
11. I A202-C31 & See Adjust C31 for maximum RF power output (this may be fully clockwise)
Cc33 Procedure and then turn C31 slightly counterclockwise from maximum. Next, turn
C33 clockwise for maximum meter reading, and then turn C33 slightly
Rel. clockwise from maximum meter reading. Repeat these adjustments until
Power maximum power output is obtained.
Out
NOTE

Meter Position "I" indicates relative power output. Either the test
meter (in Position "I") or wattmeter may be used to tune for maximum
power output.

12, G A202-C23 & 4.6 amps With the HIGH SENSITIVITY button pressed, check for a meter reading

C37 of 5 amperes. If reading exceeds 5 amperes, repeat Step 8 to get
meter reading as close as possible to 5 amperes. If the reading is
less than 5 amperes, adjust both C23 and C37 for maximum meter
reading.

FREQUENCY ADJUSTMENT

13. Cl01 (Cl1l02 in Loosely couple frequency counter to output and adjust Cl0l1 for proper
2-freq. units, frequency output. (Switch to F2 and adjust Cl02 on 2-frequency units.)
and C2625) or In 3- or 4-frequency units, adjust C2625 or C2619 as required.

C2619 in multi-
freq. units. NOTE

For proper frequency control of the transmitter, it is recommended that
all frequency adjustments be made when the equipment is at a temp. of
approximately 75°F. In no case should frequency adjustments be made
when the equipment is outside the temp. range of 50° to 90° F.

ALIGNMENT PROCEDURE
TRANSMITTER TYPE ET-83-A

RC-1673E



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. VITVM similar to: 3. Audio Generator

Bird #43 G-E MODEL 4EX6A10

Jones #711N

Triplett #8850
Heath #1M-21
4, Deviation Meter (with a .75 kHz 5. Multimeter similar to:
scale) similar to:

G-E TEST SET
MODEL 4EX3A10 or 4EX8K1l1l

Measurements #140
Lampkin #205A

STEP 1

POWER MEASUREMENT
TEST PROCEDURE

A. Connect transmitter output to wattmeter as shown below:

50 -OHM i
|

LOAD
ih-ibifiT:
WATTMETER - AN
50 OHM

COAX ANTENNA
CABLE ouTPUT

B. Key transmitter and check wattmeter for minimum reading of
35 watts (132-162 MHz) or 30 watts (162-174 MHz).

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 as shown
below:

\V,

<+— ANTENNA

DEVIATION METER

MOD
ADJUST

) / R110

COUNTER-
CLOCKWISE

CHANNEL GUARD BOARD

(ON UNDERSIDE OF RADIO) TONE ADJUST

R643

B. Set MOD ADJUST control R110 fully counterclockwise.
.75-kHz
C. Key transmitter and check for 0.75 kHz deviation. If .
reading is low or high, adjust Channel Guard TONE AD- N 7,
JUST (R643 on Channel Guard Board) for a reading of
0.75 kHz.
DEVIATION METER
NOTES:
D. On units supplied with Channel Guard, the Phase Modulator Tuning
should be 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. Connect test equipment to transmitter as shown below:

\/<— ANTENNA

AUDIO OSCILLATOR

DEVIATION METER

MOD
ADJUST
R110
C. Set the generator output to 1.0 VOLTS RMS and freq-
uency to 1 kHz.
D. Key the transmitter by connecting a jumper from 4.5 kHz
J202-18 to J202-16 (GRD). \ i/
E. Deviation reading should be *4.5 kHz. \ /
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.

DEVIATION METER

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

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

75
G. Recheck Step 1 as shown in the Transmitter Alignment 0 l m
Procedure. \L
H. Check Audio Sensitivity by reducing generator output
until deviation falls to 3.3 kHz. Voltage should be

LESS than 90 millivolts (typically 75 mv). METER



FRONT END ALIGNMENT

These instructions are for tuning the oscillator and RF stages of the receiv-
er and may be used when changing the receiver crystal or frequency. When necessary
refer to the COMPLETE RECEIVER ALIGNMENT.

to realign the entire receiver,

EQUIPMENT REQUIRED

1. GE Test Set Models 4EX3A10 (TM11l or TM12), 4EX8K11l or 20,000 ohms-per-volt

Multimeter.

2. 132-174 MHz signal source (keep signal level below saturation).

PRELIMINARY CHECKS AND ADJUSTMENTS

1. Plug Test Set 4EX3A10 into receiver contralized metering jack J304. Set
meter polarity switch on + and meter sensitivity switch to 1. If using
Multimeter, connect the negative lead to J304-13 (ground).

2. Turn SQUELCH control (R400) fully clockwise and VOLUME control to minimum.
Switch to position "G" or measure at J304-9 with Multimeter. In combinations
with Power Regulator Model 4EP57A10 in Rev. G or later, set PA bias R392 for

reading of 1.3 volts.

R392 for a reading of 0.7 volt.

ALIGNMENT PROCEDURE

For Power Regulator in Rev. F or earlier set PA bias

E' METERING POSITION
TEP [4EX3AI0] Multimeter
+ at J304

TUNING
CONTROL

METER
READING

PROCEDURE

1. D pin 4

L307

See
Procedure

Switch to F1l, put in F1l cry-
stal and tune L307 for maxi-
mum meter reading.

2. D pin 4

L309

L307

Maximum
(0.17-0.5V)

Apply an on-frequency signal
to J301 and adjust L309 and
L307 for a maximum meter
reading (0.17-0.5 volts).

L310

L311

See
Procedure

Adjust slugs to same depth
as in L309 in Step 2.

L308
(2-freq.
only)

Maximum

For 2-frequency receivers,
switch to F2, insert F2 cry-
stal and adjust L308 for
maximum.

Preset RF capacitors C301,
Cc304, C307, C311, C315, and
C318 to approximate-frequency.
(Capacitors tune from 130 MC
(max. capacitance) to 174 MC
(min. capacitance).

6. B pin 3
LIM 1

L310, L311
C301, C304
€307, C315
c318

Maximum

Apply on-frequency signal to
J301., Tune L310, L311, C301,
Cc304, C307, C315, and C318

for maximum meter reading.
Keep signal below saturation
at each stage and on discrimi-
nator zero.

7. A pin 4
DISC

L307
(L308 for
2-freq.)

Zero

Apply the exact channel freq-
uency signal to J301 and tune
1307 (L308 for 2-frequency)
for zero discriminator read-
ing.

- NOTE -

For proper freq control of the
receiver, it is recommended
that all freq adjustments be
made when the equipment is at
a temp of approx 75°F. In no
case should freq adjustments
be made when the equipment is
outside the temp range of 50°
to 90°F.

€301, C304

While receiving a weak on-
frequency signal from the
antenna, tune C301 and C304 for]
best quieting.

Sweep
Sawtooth
Voltage

Sweep
Generator
(Or Scope
Sweep )

SQUELCH

ADJUSTMENT

1]

% Same as Receiver 2nd Osc

10.7 MHz
. l 0SC *1 : N
Signal Receiver —— = Detector grc_un___‘
Generator Q306-B i IIOOO pf : X
- Py
@308 | | Y K§ Pt
o | IN9O!
- Antenna B n |
= Input = L — I |
Scope
H

Set SQUELCH Control (R400) to
open with a 4 db SINAD signal.
(Approximately 30° counter-
clockwise of critical squelch
position.)

Figure 1 - High and Low IF FILTER TEST Circuit

L2603
F2

12602
F3

L2601
F4

EQUIPMENT REQUIRED

Multimeter.

2. A 10.7 MHz (#2200 Hz) and 132-174 MHz signal source.

below saturation.

Figure I for circuitry).

PRELIMINARY CHECKS AND ADJUSTMENTS

1. Plug Test Set into the receiver centralized metering jack J304. Set meter polarit
to TEST 1. If using multimeter, connect the negative lead to J304-13 (ground).

COMPLETE RECEIVER ALIGNMENT

1. GE Test Set Models 4EX3A10 (TM1l or TM12), 4EX8K1l or 20,000 ohms-per-volt

Couple the 10.7 MHz signal through a 0.01 pf capacitor. Keep signal levels

For Alignment steps 4 thru 8 - Oscilloscope, sweep generator, 10.7 MHz marker generator and construct a detector circuit (see

y switch on + and meter sensitivity switch

2. Switch Test Set 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.
correct, refer to power regulator Outline Diagram and set R19 for + 10 volts.

If reading is not

4. Turn SQUELCH control fully clockwise and VOLUME control to minimum. Switch to Position "G" or measure at J304-9 with multi-
meter. In combinations with Power Regulator Model 4EP57A10 in Rev. G or later, set PA bias R392 for reading of 1.3 volts.
For Power Regulator in Rev. F or earlier set PA bias R392 for a reading of 0.7 volt.

ALIGNMENT PROCEDURE

( METERING POSITION
STEP | TEST SET MULTIMETER TUNING METER READING PROCEDURE
+ at J304 CONTROL
DISCRIMINATOR
1 Remove 1lst oscillator crystal and apply a 10.7 MHz signal to the base of
Q308.
2 A pin 10 L329 See Adjust L329 (discriminator primary) 1/2 turn up from bottom of range.
DISC Procedure
3. A pin 10 1330 Zero Tune L330 (discriminator secondary) for zero meter reading.
DISC
HIGH and LOW IF FILTER (SEE NOTE 1)
4 B pin 2 L321 thru Maximum Adjust L321 thru L328 for maximum meter reading.
LIM L328
5 B pin 2 C357, See Adjust C357 for minimum meter reading.
LIM C354, Procedure Adjust C354 for maximum meter reading.
C350 Adjust C350 for minimum meter reading.
6. Disable the 2nd oscillator by grounding base of Q307 through a .01 pf
capacitor. Connect scope, signal generator and detector as shown in
C357 figure 1. Sweep RF *50 kHz at 20 Hz. Connect 10.7 MHz marker to
& base of Q306. Tune C357 and C360 for scope pattern shown. Keep marker
C360 signal centered between humps and signal level below saturation.
7. Disconnect detector, remove short from base of Q307 and connect scope
L321 thru to 1st LIM test point. Adjust L321 thru L328 for symetrical wave form
1328 shown, with marker in center.
8 A pin 10 Check to see that discriminator idling voltage is within 0.05 volts of
DISC zero with no signals applied and the modulation acceptance bandwidth is
J between *8 and *9 kHz.
OSC/MULT & AMPLIFIER
9 D pin 4 L307 Maximum Remove short from base of Q307, if present, then insert 1lst oscillator
0sC crystal and adjust L307 for maximum meter reading.
10. D pin 4 L309 & Maximum Adjust L309 and L307 for maximum meter reading (0.17-0.5 volts).
0sC L307 (0.17-0.5v
11 . D pin 4 L310 & See Set L310 and L311 slugs to same depth as L309.
0SscC L311 Procedure
12. D pin 4 L308 For 2-frequency receiver, insert F2 crystal and adjust L308 for
0oscC (2-freq) Maximum maximum meter reading.
RF
13. B pin 3 L310, L311 Apply on-frequency signal to J301, then turn L310, L311, €301, C304,
LIM 1 C301, C304 Maximun C307, C211, C315 and C318 for maximum meter reading. Keep signal below
C307, C311 saturation at each stage and on discriminator zero.
c315, €218
14. Cc301, While receiving a weak on-frequency signal from the antenna, tune C301
C304 and C304 for best quieting.
FREQUENCY ADJUSTMENT
15. A pin 4 L307 Apply the exact channel frequency signal to J301 and tune L307 (L308
DISC (L308 for Zero for 2-frequency) for zero discriminator reading. In 3- or 4-frequency
2-freq. units, time L2603, L2602 or L2601 as required.
or L2603,
L2602 or NOTE 2
L2601 on " St 9
4t For proper frequency control of the receiver, it is recommended that
b;argqfo all frequency adjustments be made when the equipment is at a temp. of
3 R 4 r approx. 75°F. In no case should frequency adjustments be made when
f;egr) - the equipment is outside the temp. range of 50° to 90°F.
ﬁgi Set SQUELCH Control (R400) to open with a 4 db SINAD signal. (Approxi-
30° mately 30° counterclockwise of critical squelch position.)
NOTE 1 -- High and Low IF coils and capacitors have been set at the factory and will normally require no further adjustment. Do not

re-align unless there is positive evidence of a defective filter. For location of components, refer to the Receiver Out-

line Diagram.

ALIGNMENT PROCEDURE

RECEIVER MODELS 4ER48A10-15
FOR MOBILE COMBINATIONS

RC-1988
ok ok ok ok ok ok k



TEST PROCEDURES

These Test Procedures are designed to help you to service a rec-
eiver that is operating---but not properly. The problems en-
countered could be low power, poor sensitivity, distortion, limi-
ter not operating properly, and low gain. By following the se-
quency of test steps starting with Step 1, the defect can be
quickly localized. Once 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 Procedures, be sure the
receiver is tuned and aligned to the proper operating frequency.

TEST EQUIPMENT REQUIRED

for test hookup shown:

1. Distortion Analyzer similar to: Heath #1M-12
2. Signal Generator similar to: Measurements #M-560
3. 6 db attenuation pad

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

DISTORTION ANALYZER

SIGNAL GENERATOR

LEVEL

CONNECT A 3.2-0HM 10-WATT RESISTOR ADJUST

FROM PIN 15 TO PIN 16 (GND) ON J304
THEN DISCONNECT SPEAKER

CHANNEL FREQUENCY DIST.

DEVIATION
CONTROL

STEP 1

AUDIO POWER OUTPUT AND
DISTORTION
TEST PROCEDURE

Measure Audio Power Output as follows:

A.

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

When speaker is used, disconnect speaker 5-WATTS
(and handset if present). Hook up a

3.2-ohm load resistor from J304-15 to 4.0V
J304-16 as shown. VT
Set VOLUME Control for five-watt output

(4.0 VRMS).

VOLTMETER SCALE
ON DISTORTION
ANALYZER

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

SERVICE CHECK

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

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

Set SQUELCH control R400 fully clockwise and the VOLUME control to
minimum. Then connect a milliammeter in series with the red lead at
TB5-1 and adjust R4 on the Audio PA board for a reading of 20 milli-
amperes. This adjustment should not be necessary unless one of the
Audio PA transistors has been replaced

Audio Gain (Refer to Receiver Troubleshooting Procedure).

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

STEP 2

USABLE SENSITIVITY (12 db SINAD)
TEST PROCEDURE |

Measure sensitivity of the receiver modulated at the standard test modu-
lation as follows:

A. Be sure TEST STEP 1 checks out properly.

B. Reduce the Signal Generﬁtor output from setting in TEST STEP 1.

C. Adjust Distortion Analyzer LEVEL control for a +2 db reading.
D

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

E. The 12-db difference (Signal plus Noise and Distortion to noise plus
distortion ratio) is the 'usable' sensitivity level. Reading should
be less than 0.25 microvolts with audio output at least 2.5 watts
(2.85 volts RMS across the 3.2-ohm receiver load).

SERVICE CHECK

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

F. Alignment of RF stages (Refer to RF Alignment in Receiver Alignment
on reverse side of page.)
G. Gain measurements as shown on the Receiver Troubleshooting Procedure.
STEP 3

MODULATION ACCEPTANCE BANDWIDTH
(IF BANDWIDTH)

TEST PROCEDURE
0
A. Be sure TEST STEPS 1 and 2 check out properly. 42\\I//f2
B. Set Signal Generator output for twice the h 7
microvolt reading obtained in TEST STEP 2D.
C. Increase Signal Generator frequency deviation. ‘DBSCAE ON

D. Adjust LEVEL Control for +2 db.

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

F. Deviation control reading for the 12-db
difference is the Modulation Acceptance Band-
width of the receiver. It should be more
than 8 kHz (but less than *10 kHz).

DISTORTION ANALYZER

LEVEL

LEVEL DISTORTION
ON DISTORTION ANALYZER

SERVICE CHECK

If the Modulation Acceptance Bandwidth test does not indicate the proper
width, make gain measurements as shown on the Receiver Troubleshooting
Procedure.
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PARTS LIST SYMBOL | GE PART NO. ! DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
LBI-3893E
c136 7491395P114 Ceramic disc: .0022 pf *10%, 500 VDCW; sim to
RMC Type JL. R121 3R77P101K Composition: 100 ohms *10%, 1/2 w.
132-174 MHz TRANSMIT .
4 n ET_sgl_iAMI TER c137 7491395P109 Ceramic disc: .00l pf +10%, 500 VDCW; sim to R122 3R77P102K Composition: 1000 ohms *10%, 1/2 w.
and RMC Type JL.
o138 R123 3R77P562K Composition: 5600 ohms +10%, 1/2 w.
Cl4a2+ 5496267P14 Tantalum: 15 pf *20%, 20 VDCW; sim to Sprague R124 3R77P1O3K Composition: 10,000 ohms *10%, 1/2 w.
Type 150D. Added by REV A,
R125* 3R77P823K Composition: 82,000 ohms *+10%, 1/2 w.
SYMBOL | GE PART NO. DESCRIPTION || | | o_o._-. DIODES AND RECTIFIERS - - - - - In Models of REV A and earlier:
CR101 19A115603P1 Silicon. 3R77P472K Composition: 4700 ohms *10%, 1/2 w.
and
EXCITER BOARD CR102 R126 3R77P331J Composition: 330 ohms *5%, 1/2 w,
MODEL 4EG21F10
MODEL 42521;11 ; ggg gmgx gﬂg cviol 5495769P9 Varactor, silicon: 33 pf +10% at 4 VDC; sim to R127 3R152P333J Composition: 33,000 ohms #5%, 1/4 w.
Pacific Semiconductor Varicap Type V-596.
R128 3R77P333K Composition: 33,000 ohms *10%, 1/2 w.
_________ CAPACITORS - - = = = = = - - - - - - - - JACKS AND RECEPTACLES - - - - - R129 3R77P152K Composition: 1500 ohms +10%, 1/2 w.
c101 5491271P106 Variabl ir: .1-12, ;
and sim to ;f‘ gohnsozpll)ggx 2.1-12.7 pt, 750 v peak; Jiol 4033513P4 Contact, electrical: sim to Bead Chain L93-3. R130* 3R77P102K Composition: 1000 ohms +10%, 1/2 w.
c102 . thru
J104 In REV B and earlier:
c103 5496219P10 Ceramic disc: 10,
cro cz:;mocpﬁmfc 10 pf +0.5 pf, 500 VDCW, temp J105 19B209303P1 Connector, phen: 9 pins. 3R77P151K Composition: 150 ohms +10%, 1/2 w.
€104
J2603 (Part of Exciter Board 19C303835P1), R131 3R77P823K Composition: 82,000 ohms *10%, 1/2 w.
€105 19C300685P93 Ceramic disc: 5 pf 0.1 pf, 5 W, t
oo sl p pf, 500 VDCW, temp R133 3R77P390K Compositien: 39 ohms +10%, 1/2 w.
thea | feeetoEm. L e INDUCTORS - - - - - - - -
R134% 3R77P430J Composition: 43 ohms 5%, 1/2 w.
109 5496219950 Ceramic disc: 30 pf 5%, 500 VDCW, temp coef L113 19C303883G13 Coil. Includes tuning slug 5491798P2,
and 0 PPM. 4 In REV B and earlier:
and L114 19C303883G14 Coil. Includes tuning slug 5491798P2.
s LoC303883 3R77P560K Composition: 56 ohms +10%, 1/2 w.
i L 883G15 Coil., Includes tuning slug 5491798P2
cl11 5494481P111 Ceramic disc: 1000 pf +20%, 1000 VDCW; t g slug .
and RMC Type JF Discap. 13 %, DCW; sim to R135 3R77P223K Composition: 22,000 ohms £10%, 1/2 w.
and, L116%* 19C303883G17 Coil. 1Includes tuning slug 5491798P2.
R136 - 3R77P220K Composition: 22 ohms *10%, 1/2 w.
c113 5496372P167 Ceramic disc: 510 pf *1 In Models earlier than REV A:
S namie o se pf £10%, 500 VDCW, temp coet R164% 3R77P204] Composition: 0.20 megohm *5%, 1/2 w. Added
19C303883G16 Coil. Includes tuning slug 5491798P2. by REV B.
c114 5490008P41 Silver mica: 390 pf #5%, 500 VDCW; sim t
Eiexro iotive Typ‘; m-%é. sim to R165% 3R77P473J Composition: 47,000 ohms +5%, 1/2 w. Added
-------- TRANSISTORS - - - - - - - - by REV B.
4029003P4 Silver mica: 680 pf 5%, 500 ;
C115 290 e . e Typg m-gé VDCW; sim to Q101 19A115889P1 Silicon, NPN. R166* 3R77P563J Composition: 56,000 ohms 5%, 1/2 w. Added
. by REV B,
c116 5494481P131 Ceramic disc: 6800 pf +20%, 1000 VDCW; sim to Loz 194115123P1 Silicon, NPN; sim to Type 2N2712.
RMC T JF Discap.
ype P 2 L e L e [ B THERMISTORS = = = = = = = - =
11 496219P37 ramic disc: 6 pf +0.25 pf, 500 VDCW, t i .
€117 5496219P3 Sge;"ocpm'c p p » temp ' Qo4 19C300114P1 Silicon, NPN; sim to Type 2N706. RT101 19B209353P2 Disc: 460 ohms max; sim to GE 16D-3121.
; and
ciis 5496372P45 Ceramic disc: 180 pf +10%, 500 VDCW, temp coef Qo5 19A115330P1 Silicon, NPN. RT102
-2200 PPM. ;
9136 19A115328pP1 Silicon, NPN. RT103 19B209353P1 Rod: 10,200 ohms min; sim to GE 1R-1544,
cl19 5490008P135 Silver mica: 220 pf #10%, 500 VDCW; sim to 3‘1‘07 and
Electro Motive Type IM-15, RT104
c120 5494481P129 Ceramic disc: 3900 pf +20%, 1000 VDCW; simto | | |} | - ====--~-- RESISTORS - - ------- || |} | ----=-=-=---- SOCKETS = = = = = = = = = =
RMC Type JF Discap.
yp! P R101% 3R77P154K Composition: 0.15 megohm *10%, 1/2 w. Deleted xylol 4033089P1 Clip.
496219P218 Ceramic disc: 56 pf *+10%, 500 VDCW, temp coef by REV B. and
ci21 549 S50 ot P ’ » vemp XY102 194115793P1 Contact, electrical: sim to Malco 2700.
R102 3R77P562K Composition: 5600 ohms *10%, 1/2 w,
lyester: 0.1 pf +10: 50 VDCW. 19C311172P1 Socket, crystal.
5:1132* 19A116080P107 Polyeste i %, bC R103 3R77P153J Composition: 15,000 ohms #5%, 1/2 w.
c123* 19B200525P9 Rivet.
In REV B and earlier: l;:llxg‘l 3R77P473J Composition: 47,000 ohms +5%, 1/2 w,
5494481P129 Ceramic disc: 3900 pf +20%, 1000 VDCW; sim to RLOG (] e e e o CRYSTALS = = = = = = = = = =
Type JF Discap.
RMC Type 1scap R106 3R77P565J Composition: 5.6 megohms 5%, 1/2 w, NOTE: When reordering give GE Part Number and
ic disc: 82 pf *5 500 VDCW, temp coef specify exact frequency needed.
534 5496219P261 nga’;pﬁ, sc pf 5%, emp R107 3R77P681K Composition: 680 ohms *10%, 1/2 w.
C125 Crystal freq = QF
R108 3R77P104K Composition: 0.1 megohm +10%, 1/2 w. 2
48P3 Molded: 1 pf .05 pf, 500 VDCW, temp coef
C126 71303 a:przx o sz tin tg Jerters Type Jlll—)5/32. R109 3R77P393K Composition: 39,000 ohms +10%, 1/2 w, Y101 19B206204P1 Quartz: freq range 5400-7250 KHz, temp range
; and -30°C to +85°C.
c127 5494481P112 Ceramic disc: 1000 pf +10%, 1000 VDCW; sim to R110 19B209358P106 Variable, carbon film: 75 to 10,000 ohms +10%, Y102
RMC Type JF Discap. 1/4 w; sim to CTS Type X-201,
c128 5404481P113 Ceramic disc: 2000 pf +20%, 1000 VDCW; sim to R111 3R77P184J Composition: 0.18 megohm 5%, 1/2 w. oggoinEgggiglEgsssfgngY“
C Type JF Discap. M - . z
RMC Typ: P R112 3R152P5600 Composition: 56 ohms *5%, 1/4 w. MODEL 4EF33F11 150.8-174 MHz
496219P253 Ceramic disc: 39 pf 5%, 500 VDCW, temp coef | MODEL 4EF33F20 130-150.8 MHz
c129 5496219P2 Ceranmic P ) ) R113 3R77P393J Composition: 39,000 ohms *5%, 1/2 w. MODEL 4EF33F21 150.8-174 MHz
) R114%* 3R77P333J Composition:
481P112 ramic disc: 1000 pf +10%, 1000 VDCW; sim to p on: 33,000 ohms *5%, 1/2 w. Deleted
c130 549448 'C“e‘c T;pe Lo amo00 p by REV B. ! ’ A201A MULTIPLIER BOARD
- . and A201A 19B205919Gl
c131 19A116080P1 Polyester: 0.0l uf £20%, 50 VDCW. R115 3R77P333K Agomggzigion: 33,000 ohms *10%, 1/2 w. Deleted A201B A201B 19B205919G2
y .
1395P111 Ceramic disc: 1500 pf £10%, 500 VDCW; sim to
c132 74913 e e P , 1:3156 3R77P104K Composition: 0.1 megohm #10%, 1/2w.  {{  } | ====-=-=---- CAPACITORS ~ = - = = = = = - -
c133 5494481P111 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to Rl17 c1 19A116080P6 Polyester: 0.068 uf +20%, 50 VDCW.
RMC Type JF Discap.
yp! p 1:;1‘18 3R77P103K Composition: 10,000 ohms *10%, 1/2 w. c2 5496219P316 Ceramic disc: 39 pf +10%, 500 VDCW, temp coef
C134 5496267P9 Tantalum: 3.3 pf +20%, 15 VDCW; sim to m;g . -150 PPM.
Sprague Type 150D.
c3 5494481P111 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to
C135 19A116080P5 Polyester: 0,047 pf *20%, 50 VDCW. . . RMC Type JF Discap.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES (Cont'd on back Sf RE-1676)
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TRANSISTOR | EJITTER BASE CCLLECTOR
SYMBOL # [—— . - ¥ - T
Qiol 650 | 650 |13.200 | 3.650 | 8600 | 2800
» Q102 8.600 | 2 800 | 12.000] 2800
PA BOARD i Q103 12 000 | 3.800 | 10.000] I1.500
A202 Q04 T000_| 1000 | 14.000 | 3.500 | 2500 | 3000
Qi05 35.000 | 3.300 | u300 | 3300
-~ Q106 50 | 150 | 4.300 2900 | 2900
: S Qo7 50 50 2600 | 2900
COLOR DOT
INDICATES P~ ASSEMBLY
PIN | =
SYMBOL EAITTER BASE COLIECTOR
# + = + - [ +
Ql (MULT a291) 30 30 GND GND w | 200
Ql (P A A202) 33 33 220 85 33 165
02 GND GND 22 22 0 |65
Q3 GND GND GND GND 30 | 165
Q4 GND GND GND GND 30 | 165
Q5 GND GND 2 2 30 |65
Q6 GND GND 2 2 0 | 165
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T%? RIO6 T%? A THESE COMFONENTS ARE PRESENT IN 4EG2IF i1 (2-FREQ) ONLY. SE€ aPPLICABLE PRODUCT PERFORMANCE, REPLACEMENT OF ANY
[ LI WUCTION CHANGE j
bV ® THESE COMPONENTS APC FRESENT IN ALL GROUPS BUT ARE SHEETS IN INSTRUCTION BOOK SECTION SERVICE PART SMOULD BE MADE ONLY WiTH
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LIMITER AUDIO AUDIO REVISION LETTER
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(Cont*d from

front of RC-1675)

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
Cl4x 5493392P107 Ceramic, stand-off: .00l pf +100%-0%, 500 ; --=-~-=-=~---CAPACITORS - - - - - - - - -
o sdossipiat Eﬁé‘?;ﬁedﬁ%mﬂ? pi XE0%, 1000 VDCY; sim to sim to Allen-Bradley Type SS5A. ok e L 19821627502 05 I E A R RESISTORS 7 m m mmmmm €201 5493392P7 Ceramic, feed-th 001 pf +100%-0%, 500 VDCW
: In Models 4EF33F10, 11 of REV B and earlier: L6 19B216275P1 Coil. R1 19A115681P2 Variable, wirewound: 5000 ohms +20%, 3 w; sim thru si:u'lclocillzlel ;;-;ﬁéy 'i‘YPe 1;553- 0%, ’
C5 5496219P305 CT;(a)ml:I;;udisc: 5.0 pf £10%, 500 VDCW, temp coef In Model 4EF32F20 éarlier than REV A: - 74880798 Choke, BF: 2.20 uh £10%, 1,00 ohms DC res max: to CTS Series 115, €263
. In Model 4EF32F21 of REV A and earlier: sim to Jeffers 4411-12K. ’ R2 3R152P122J Composition: 1200 ohms +5%, 1/4 w. - ~ = = - - DIODES AND RECTIFIERS - - - - — -
c6 19A116656P5K1 Ceramic disc: 5 pf *1 pf, 500 VDCW, temp coef 7484398P4 Silver mica: 500 pf +10 500 VDCW; sim to
150 PPM. Underwood Type J—ll-)l'l_l?. %, H L8 19B216275P2 Coil. R3 3R152P151J Composition: 150 ohms *5%, 1/4 w. CR201 4037822P1 Silicon.
c7 5496219P309 (t:eramic gis;:éo gl.;: pf 0.5 pf +10%, 500 VDCW, c15 19A116080P9 Polyester: 0.22 uf £20%, 50 VDCW. L9 19B216275P1 Coil. R4 3R152P202J Composition: 2000 ohms 5%, 1/4 w.
emp coef - : -====-~---=--FLTERS - - - - - - - - - -
L10 7488079P43 Choke, RF: 10.0 ph +10%, 0.30 ohms DC res max; RS 3R152P221J Composition: 220 ohms 15%, 1/4 w,
c17 19B209408P103 Variabl : VDCW, , 3 . ;
cs8 5496219P317 Ceramic disc: 47 pf 5%, 500 VDCW, temp coet ariable, mica: 7 to 50 pf, 400 sim to Jeffers 4422-4K. & r6 | 3risepesix Composition: 220 ohms £10%, 1/4 FL201 18C31146061 Filter.
-150 PPM. clo* 5493392P107 Ceramic, stand-off: .00l pf +100%-0%, 500 VDCW; L11 10B216275p2 Coil P : ohms =10%, w.
sim to Allen-Bradley Type SS5A. R7 19A115681P2 Variable, wirewound: 5000 ohms *20%, 3 w; sim - = = = = = JACKS AND RECEPTACLES - - - - - -
"""" JACKS AND RECEPTACLES - - - - - - In Models 4EF33F10, 11 of REV B and earlier: L12 19B216275P1 Coil, to CTS Series 115. 201 16030342661 co 20
5 4033513P4 Contact, electrical: sim to Bead Chain L93-3. o Model iooapay carpier than REV A: L13 7488079P61 Choke, RF: 10 uh £10%, 2 ohms DC res max; R8 | 3mis2P1223 Composition: 1200 ohms *5%, 1/4 w. mpector: 20 pin contacts.
" : sim to Jeffers 4414-12K. :
32 7484398p4 s RO 3R152P151J Composition: 150 ohms 5%, 1/4 w. J202 19B205689G1 Connector: 18 pin contacts,
ilver mica: 500 pf *10%, 500 VDCW; sim to L14 19B216275P3 Coil
__________ INDUCTORS — = = = — = = — — Underwood Type J-1-HF, . J204 (Part of FL201).
. 19402808622 Cotl. Includes: c20 19A116080P9 Polyester: 0.22 pf +20%, 50 VDCHW. L1s 19B216275P4 Coil, 4205 ANTENNA SWITCH RELAYS
: ’ . L16 19A122864P1 Coil. and A205 19C317085G3  150-174 MHz Tttt TTTees TTTTTT oo
5491798p2 Tuning slug. c21 194116655P19 R Tree T e hanay) P £20%, 1000 VECH; sim to A206 A206  19C317085G4  132-150 MHz K201 19B209421P1 Armature, coaxial: 100 ohms +10% coil res, 13.6
TRANSISTORS VDC £20% operating, 2.2 w, 1 form C contact; sim
L2 19D402808G23 Coil. Includes: c23* 19B209408P204 Variable, mica: 16 to 90 pf, 400 VDCW. L L L I N CAPACITORS — - — — = — — — - to Magnecraft 123X-3,
5491798P2 Tuning slug. X Q1 194116016P1 Silicon, NPN.
£ stuE o iPoaTbe’of Ry BEV C and earlier: ’ c1 19C301468P233 Ceramic disc: 2.0 pf 5%, 200 VDCW, temp coef m e m e e e~ PLUGS - - - -~ = - - - -
L3 7488079P9 ghigk:é‘ 312‘; 193374211’1%%' 1.2 ohms DC res max; In 4EF33F21 of REV B and earlier: Q2 19411602921 Silicon, NPN. -80 ol P105 (Part of W201)
= . 5 . . ar o .
19B209408P203 Variable, mica: 7 to 50 pf, 400 VDCW. Q3 19A116029P2 Silicon, NPN. c3 5494481P112 ESE“?;{;"}?,';,SQ? pf +10%, 1000 VDCW; sim to o (et ot w201
. o .
_____________________ 19A116029P4 s
PLUGS c24 19A116656P30J1 | Ceramic disc: 30 pf 5%, 500 VDCW, temp coef Q4 29 ilicon, NPN. ca 10A116655p22 Ceramic disc: 2700 pf +10%, 1000 VDCW; sim and
Pl 4029840P1 Contact, electrical: sim to AMP 41854. 235 -150 peM, ‘;)5d 19A116029P3 Silicon, NPN. to RMC Type JF Discap.
and an P205 4029840P2 Contact, electrical: sim to Amp 42827-2.
P2 ce7* 5493392P107 Ceramic, stand-off: .001 pf +100%-0%, 500 VDCW; €5 19C300685P212 Ceamic disc: 13 pf £2%, 500 VDCH; temp coef
101 4029840P2 Contact, electrical: sim to Amp 42827-2 sim to Allen-Bradley Type SS8A. ¢ v RESISTORS ’ P208 402984071 Contact, electrical: &im to AMP 41854.
? ' ’ ’ In Models 4EF33F10, 11 of REV B and earlier: c6 19C300685P214 Ceramic disc: 15 pf 2%, 500 VDCW; temp coef P207 4029840P2 Contact, electrical: sim to Amp 42827-2
102 4029840P1 Contact, electrical: sim to AMP 41854. ’ : R1 3R77P104K Composition: 0.10 megohm *10%, 1/2 w ~80 PPM. ’ *
P , In Model 4EF32F20 earlier than REV A: ’ . 208 402984051 c . N
In Model 4EF32F21 of REV A and earlier: R2 3R77P330K Composition: 33 ohms +10%, 1/2 w. c7 19C300685P316 Ceramic disc: 18 pf +2%, 500 VDCW; temp coef ontact, electrical: sim to AMP 41854.
......... TRANSISTORS - = = = = = = = = 7484398P4 Silver mica: 500 pf *10%, 500 VDCW; sim to R3 3R77P183J Composition: 18,000 ohms +5%, 1/2 w m150 Phd. 209 19820915121 Terminal, solderless: sim to AMP 42284-5.
qQ 19A116016P1 Silicon, NPN. Underwood Type J-1-HF. ’ ’ = : c8 19C300685P318 Ceramic disc: 20 pf 2%, 500 VDCW; temp coef p210 £029840P6 Contact, electrical: sim to Malco 12080-0.
c28 19A116655P19 Ceramic disc: 1000 pf *20%, 1000 VDCW; sim to R4 3R77P220K Composition: 22 ohms *10%, 1/2 w. -150 PPM. o211 (Part of W202)
__________ RESISTORS = = = = = = = = = RMC Type JF Discap. R5 3R77P393J Composition: 39,000 ohms +5%, 1/2 w. c9 19C300685P212 ngm;g disc: 13 pf *2%, 500 VDCW; temp coef thru art o *
RL 3R77P473K Composition: 47,000 ohms +10%, 1/2 w. c29 19A116080P10 Polyester: 0.33 pf £20%, 50 VDCW. R6 3R77PLOLK Composition: 100 ohms +10%, 1/2 w. ’ % 500 . . p213
. C10 19C300685P214 Ceramic disc: 15 pf *2%, VDCW; temp coe P301 Part of K201).
. SRT7P220K Couposition: 22 ohms $10%, 1/2 w. c31 19B209408P105 Variable, mica: 24 to 110 pf, 400 VDCW. R7 3R7T7P221K Composition: 220 ohms £10%, 1,2 w. ppriead (
23 3R77P33IK Composition: 33,000 ohms 10%, 1/2 w. €33 19B209408P6 Variable, mica: 37 to 140 pf, 400 VDCW. RS 3R77P682J Composition: 6800 ohms *5%, 1/2 w. c11 5494481P112 ﬁé‘?;,ﬁe"}ﬁlsiﬁg" pf +10%, 1000 VDCW; sim to M e -~ RESISTORS - - - — —~ - - .
Cae 19A116656P47K1 | Ceramic disc: 47 pf *10%, 500 VDCW, temp coef R10 3R77P150K Composition: 15 ohms +10%, 1/2 w. R201 19B209022P89 Wirewound: 0.1 ohms 5%, 2 w; sim to IRC
A202A PA BOARD c34A : c12 5493392P10 Ceramic, feed-thru: 470 pf +20%, 500 VDCW; Type BWH.
and A202A 19D413047G1 R11 3R77P221K Composition: 220 ohms +10%, 1/2 w. sim to Allen Bradley Type FASC.
A202B A202B 19D413047G2 C34B* | 19A116656P47K1 | Ceramic disc: 47 pf +10%, 500 VDCW, temp coef R202 19A127071P1 Slide.
2150 PPM. Added to Iode1’4EF33Fll l’)y REV B, and R12 3R77P680K Composition: 68 ohms t10%, 1/2w. | | | DIODES AND RECTIFIERS — - — — — —
_________ CAPACITORS ~ = = = = = = = = 4EF33F21 by REV A. R13 3R77P153J Composition: 15,000 ohms +5%, 1/2 w. 52501 si1e -~ ~--------CABLES- - - - - - - - - -
€37 19B209408P103 Variable, mica: 7 to 50 pf, 400 VDCW. CR1 19A11525 ilicon.
c1 19A116656P56J1 Ceramic disc: 56 pf *5%, 500 VDCW, temp coef ’ pi, R14 3R77P390K Composition: 39 ohms *10%, 1/2 w. w201 CABLE ASSEMBLY
-150 PPM. . .
39 5496267P14 T oy, L° bf £20%, 20 VOOW; sim to Sprague R15 3R77P273K Composition: 27,000 ohms tl0%, 1,2w. || | | ---------- INDUCTORS - - - - - = --- 198205268 G2
c2 19A116656P9K1 Ceramic disc: 9.0 pf *1 pf, 500 VDCW, temp coef
-150 PPM. c4al 5496267P14 Tantalum: 15 pf +20%, 20 VDCW; sim to Sprague R16 3R77P333K Composition: 33,000 ohms #10%, 1/2 w. L1 7488079P10 Coil, RF: 3.30 ph 110%; sim to Jeffers 4421-1k. | | | | .. ._ — - === PLUGBS - - - = = =~ = = =
e 150D,
c3 7489162P135 Silver mica: 220 pf i2%é 500 VDCW; sim to Typ R17 3R77P101K Composition: 100 ohms +10%, 1/2 w, L2* 19B216005P2 Coil. P105 19B209341P2 Socket, tube: 9 pins; sim to Elco 04-720.
Electro Motive e DM-15. . +
€ e caz 19A116656P62K1 ff;;"' ;f:.?isc' 82 pf £10%, 500 VDCW, temp coef R18% 3R78P470K Composition: 47 ohms +10%, 1 w. Added by In REV B and earlier: P202 4029840P2 Contact, electrical; sim to Amp 42827-2.
c4 5496267P14 Tantalum: 15 pf +20%, 20 VDCW; sim to Sprague ;ulag* REV B. and
Type 150D. 19B216005P14 Coil, P203
c5 19A116655P19 Ceramic disc: 1000 pf *20%, 1000 VDCW; simto | | [ =777 °~7 DIODES AND RECTIFIERS - - ---- | | | | ________ THERMISTORS - - - - - - - - - L3 19B216005P13 Coil. 19A122138P1 Knob.
RMC Type JF Discap.
P el 19A115250P1 Silicon. RT1 19412204461 Thermistor assembly. Includes (J10) 4033513P14 L4 19B216005P8 Coil. CABLE ASSEMBLY
cé 19A116656P47K1 Ceramic disc: 47 pf $10%, 500 VDCW, temp coef CR2 electrical contact. w202
-150 PPM. L5 19B216005P7 Coil. 19A121948G4
c7 19B209408P102 Variable, mica: 4 to 25 pf, 400 VDCW. - - = = - - JACKS AND RECEPTACLES - - - - - - A203 POWER DETECTOR L6 19B216005P8 Coil.
Jl 4033513P4 Contact, electrical: sim to Bead Chain L93-3. - - - -------PLUGS ----"~--~-~~
cs 19A116655P19 Ceramic disc: 1000 pf *+20%, 1000 VDCW; sim to e , 19C311680G1 L7 10B218005P7 Coil.
RMC Type JF Discap. J6 Al COMPONENT BOARD P211 4029840P2 Contact, electrical: sim to Amp 42827-2.
co 194116656 P39K1 Cf;;mli);“ disc: 39 pf +10%, 500 VDCW, temp coef Js 4033513P4 Contact, electrical: sim to Bead Chain L93-3. 19821603261 @ |t 1} --7--- Te - PLUGS - = -~ = = = = = = - p212 4029840P1 Contact, electrical: sim to Amp 41854.
and - .
C9A J9 4033284P2 Contact, electrical: sim to Alcon 3-1215, CAPACITORS )28 7104941P17 Plug, phono. p213 5491689P56 a{ C.bl:dg:semb],y: ..gprox 12 inches long with
T === ==== CGAPACIIORS - - - - - - - - ug molded on one end.
c1o+ 5493392P107 Ceramic, stand-off: 1000 pf +100%-0%, 500 VDCW; J1o (Part of RT1). P2 5491689P56 RF: 500 VDC. Includes 12 inch cable plug
sim to Allen-Bradley Type SS5A. gld 19A116080P7 Polyester: 0.1 pf +20%, 50 VDCW. (19B209044P19). MECHANlCAL PARTS
1 ical: sim to Bead Chain L93-3, n
In Models 4EF33F10, 11 of REV B and earlier: ';.1“11 4033513p4 Contact, electrica Sim to Bea e c2 P302 5491689P56 RF: 500 VDC. Includes 12 inch cable (SEE RC-1654)
In Model 4EF32F20 earlier thag REVIQ: Ji2 TRANSISTORS (19B209044P19) .
In Model 4EF32F21 of REV A and earlier: | | °** ¢ ¢t |\ . _ _TRANSISTORS - - - - - - _ _
e m - . 1 7147223P2 Clip, loop. (Located by J202).
7484398P4 Silver mica: 500 pf +10%, 500 VDCW; sim to INDUCTORS QL 19A115123P1 Silicon, NPN; sim to Type 2N2712, e mema - TRANSISTORS - - = = = = = = = P, toop v
Underwood Type J-1-HF. L 190402808621 Coil. Includes tuning slug 5491798P2. @ Qu* 19A116179P1 Silicon, NPN. Deleted in 19C317078G4 by REV C 2 7160861P16 Nut, sheet spring. (Secures covers).
’ . .
cl1 19A116656P56K1 Ceramic disc: 56 pf *10%, 500 VDCW, temp coef L2 7488079P33 Choke, RF: 1 p