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EQUIPMENT INDEX

LBI-4004

MODEL OR TYPE NUMBER
EQUIPMENT - DESK TOP WALL MOUNT
Transmitter ET-82-A ET-82-A
Receiver ER-46-A ER-46-A
Power Regulator 4EP59A10 4EP59A10
Control Unit 4EC69B10-12 4EC70B10
Channel Guard Board 4EK14B10 4EK14B10
Four Freq. Oscillator Board 4EG22A10 4EG22A10

Remote Control Board

4KC20A10-12

4KC20A10-12

Power Cable

19A122527-G2

19A122527-G1l

Microphone

4EM28A10

Top Cover

19A122161-G3

Bottom Cover

19C311827-Gl

Weatherproof Cabinet

19D402658-G1

Alignment Tools

Hex Slug Type 4038831-P1 4038831-P1
Slotted Screw Type 4033530-G2 4033530-G2
Lock Assembly
Key 5491682-pP8
Lock 5491682-P14
OPTIONAL EQUIPMENT
[~ OPTION EQUIPMENT

8401 12-Hour Clock (117-VAC, 60-Hz)

8402 12/24-Hour Clock (117-VAC, 60-Hz)

8481 Test Meter

8483 12-Hour Clock (117-VAC, 60-Hz) and Test Meter

8482 12/24-Hour Clock (117-VAC, 60-Hz) and Test Meter

7610 Carrier Operated Relay

8411 Tone Decoder Relay

8484 Compressor

8485 Power Line Surge Protector (117-VAC)

8486 Power Line Surge Protector (234-VAC)

8487 Remote Control Surge Protector

8309 Carrier Control Timer

8421 Speaker (4EZ16A14) and Microphone (19B209102-P2)

8422 & 8423 Fan (117-VAC, 60-Hz)
8424 Cabinet Heater (117-VAC, 50/60-Hz)
8408 & 8409 234-VAC, 50/60-Hz Modification

8493 Handset (4EM26A10) & Hookswitch

8494 Handset (4EM26A10)

8495 Military Microphone (19B209102-P2)

iii
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SPECIFICATIONS *

GENERAL

FREQUENCY RANGE
DIMENSIONS (H x W x D)
Desk Top
Wall Mount
WEIGHT
Desk Top
Wall Mount
INPUT VOLTAGE
INPUT POWER
Standby
Transmit
OPERABLE TEMPERATURE RANGE
DUTY CYCLE

MAXIMUM FREQUENCY SPACING

25-—-50 MHz

6" x 20-3/8" x 13-5/8"

21-1/4" x 22-1/2" x 6-7/8"

46 pounds
71 pounds

117/234 VAC *20%, 50/60 Hz

20 watts
250 watts

-30°C to +60°C (~22°F to 140°F)

20% transmit, 100% receive

0.4%

TRANSMITTER

POWER OUTPUT 50 watts

FREQUENCY STABILITY +.002% (-30°C to 60°C,
+25°C reference)

SPURIOUS AND HARMONIC
RADIATION -60 dB

MODULATION Adjustable from 0 to
+5 kHz swing with
instantaneous mod-
ulation limiting

AUDIO FREQUENCY
CHARACTERISTICS Within +1 and -3 dB of
a 6 dB/octave pre-
emphasis from 300 to
3000 Hz per EIA stand-
ards.

DISTORTION Less than 5%

DEVIATION SYMMETRY 0.6 kHz maximum

CRYSTAL MULTIPLICATION
FACTOR 12

RECEIVER

AUDIO OUTPUT

SENSITIVITY

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
INTERMODULATION
FREQUENCY RESPONSE

SQUELCH SENSITIVITY
Critical Squelch

Maximum Squelch

5 watts at less than
5% distortion

0.25 pv
0.35 uv

-75 dB (adjacent chan-
nel, 20 kHz channels)
-100 dB at *20 kHz

-90 dB

+.002% (-30°C to
+60°C, +25°C refer-
ence)

+6 kHz
-60 dB

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

4-dB SINAD (0.9 pVv
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.

iv



LBI-4004

TRANSMITTER
DESCRIPTION
The transmitter assembly consists of

MASTR Progress Line Royal Executive the transistorized exciter board and power
Desk Top and ngl Mount staiions are attrac- amplifier assembly. The standard transmit-
tively styled base stations that are design- ter may be equipped with:
ed to meet the most stringent requirements
in the field of Two-Way radio. The radios ® One through four frequencies
are fully transistorized, utilizing silicon e Channel Guard (tone squelch)
transistors for added reliability. A power e Carrier Control Timer Option

regulator assembly provides regulated volt-
ages for the transmitter exciter and re-

ceiver, and contains sensing and control RECEIVER
g&i;ﬂ;tiiaigisgsg;?Ctlon of "tha ‘tranemiliter The fully transistorized receiver is
mounted on a single printed wiring board
The stations are designed for ease of for %ncreased reliability. A copper-plated
maintenance. All major modules and tuning housing and metal cover that completely
adjustments are easily accessible. The Desk encloses the receiver provides excellent
Top station transmitter receiver assembly shielding. The standard receiver may be
tilts up to provide access to both sides of equipped with:
the unit. 1In Wall Mount stations, the en-
tire chassis swings out and the transmitter- ® One through four frequencies
receiver assembly tilts down to provide e Channel Guard
access to both sides of the unit. e Noise Blanker
The transmitter and receiver are equip-
ped with centralized metering jacks for POWER REGULATOR
simplified alignment and troubleshooting. i .
The Desk Top station may also be equipped The transistorized power regulator
with a built-in test meter to facilitate provides regulated supply voltages for the
servicing. The module layout for the sta- transmitter exciter and receiver. The power
tions is shown in Figure 1. regulator also contains circuitry to protect
the transmitter PA stages against sudden
The transmitter and receiver may be ipcreases in battery voltages, excessively
used interchangeably with transmitter and high temperatures or a shorted or open
receiver modules in MASTR Royal Executive antenna.

Series mobile combinations.

DESK TOP WALL MOUNT

TRANSMITTER CONTROL
TRANSMITTER PA EXCITER UNIT

TRANSMITTER PA

RECEIVER

CONTROL
UNIT

POWER
REGULATOR

RECEIVER

Figure 1 - Module Layout
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CONTROL UNITS

Two different control units are used
with the stations. The Desk Top control
unit is mounted on the front of the station
so that the controls will be within conven-
ient reach of the operator. The Wall Mount
control unit is mounted within the weather-
proof cabinet on the top of the chasais

REMOTE CONTROL BOARD

The remote control board is used with
Desk Top and Wall Mount stations in local/
remote and remote applications. The remote
control board uses transistor switching
circuits instead of relays to provide up to
four remotely controlled functions.

INITIAL ADJUSTMENT

After the station combination has been
installed (as described in the Instruction
Manual), the following adjustments should
be made by an electronics technician who
holds a 1st 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 Gen-
eral Electric Form ECP-82) has been filled
out and attached to the transmitter.

TRANSMITTER ADJUSTMENT

The transmitter adjustment includes
loading the power amplifier into the
antenna, and checking the frequency and
modulation. For the transmitter adjustment,
refer to the transmitter ALIGNMENT PROCEDURE
(see Table of Contents).

RECEIVER ADJUSTMENT

The initial adjustment for the receiver
includes adjusting the receiver to the sys-
tem operating frequency, and matching the
antenna transformer to the antenna. For the
initial adjustment procedure, refer to the
FRONT END ALINGMENT PROCEDURE (see Table of
Contents).

REMOTE CONTROL BOARD

Before setting REMOTE LINE LEVEL con-
trol R23 on the remote control board, make
sure that all power, telephone line and
ground connections have been completed at
the station and the remote control console,
and the station transmitter and receiver are
properly aligned. 1In Wall Mount stations,
set VOLUME CONTROL R701 for not more than
6 volts RMS at TB1-1 and -2 with +5 kHz
deviation at 1000 Hz applied to the station
antenna jack. In Desk Top stations with
local/remote, adjust VOLUME CONTROL R3002
for 3.1 volts as measured across T-pad
R3001.

To set the REMOTE LINE LEVEL control:

DESCRIPTION

1. Apply a 1000 Hz signal to the micro-
phone jack on the remote control con-
sole. Use a 30 millivolt signal level
for the Transistorized Control Console,
Deskon or Radio Control Center, and a
50 millivolt signal level for the RCA4.

2, Key the transmitter from the remote
control console and set REMOTE LINE LEVEL
control R23 for a reading of 120 milli-
volts at TB3-32 & -20.

OPERATION

The basic procedures for receiving and
transmitting messages on the Desk Top sta-
tion is as follows:

TO RECEIVE A MESSAGE

1. Turn the radio on by turning the OFF-ON
switch to the ON position. This lights
the green power-on lamp.

2, Press down the MONITOR switch and ad-
just the VOLUME control for a comfortable
listening level. Release the MONITOR
switch,

The radio is now ready to receive mes-
sages from other radios in the system.

TO TRANSMIT A MESSAGE

1. Apply power to the transmitter by turn-
ing the OFF-ON switch to the ON position,

2, Press the push-to-talk button on the
microphone and speak in a normal (or
softer) voice six inches away from the
front of the mike. Release the button
as soon as the message has been given.
The red signal light on the control
panel will glow each time the micro-
phone button is pressed, indicating that
the transmitter is on the air. The
receiver is muted whenever the transmit-
ter is keyed.

NOTE
For Desk Top Stations equipped with
Channel Guard desk-type microphone
Model 4EM28B10, press the MONITOR
button down before sending a message
and listen to make sure that no one
is using the channel. To send a
message, press down the TRANSMIT but-
ton while holding the MONITOR button
down, The MONITOR button may be re-
leased after the TRANSMIT button is

depressed.

MAINTENANCE
POWER REGULATOR ADJUSTMENT

If it should be necessary to replace
Sensitivity control R29, Top Limiter control
R9 or power regulator board A501, R29 and R9
must be properly adjusted before operating
the radio. Complete instructions for set-
ting R29 and R9 are contained in the Power
Regulator Adjustment Procedure (see Table
of Contents).
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PREVENTIVE MAINTENANCE PROGRAM

CHECK THE FOLLOWING ONCE A YEAR

least ONCE a year.

during routine service calls).

1. Transmitter frequency and deviation (FCC requires this check-up at

2 . Measure and record the antenna system V.S.W.R.

3. For 117 VAC operation, check input voltage at TB501-22 on power
regulator. Reading should be within 10% of 117 VAC. (Also check

4. Compare and record transmitter meter readings with voltages

taken during initial tune-up. Retune, if necessary.

5. Compare and record receiver meter readings with voltages taken
during initial tune-up. Retune, if necessary.

6. Check for positive indication of pressure on transmission line
pressure gauge (if pressurized line is used).

7. Clean dust from fan blades and lubricate bearings.

0o oot

MAKE THE FOLLOWING MAINTENANCE CHECKS DURING ROUTINE CALLS:

2. Visually check:
External cables
Internal cables
Plugs
Sockets
Terminal boards

is working loose from its mounting.

1. Check antenna lines and mast for mechanical stability.

3 . Check for tightness of nuts, bolts, and screws to make sure nothing

]

]

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. This preventive
maintenance should include the maintenance
checks listed above:

TEST AND TROUBLESHOOTING PROCEDURES

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

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

CIRCUIT ANALYSIS

TRANSMITTER

Transmitter Type ET-82-A is a crystal
controlled, frequency modulated transmitter
designed for one-, two- or four-frequency
operation in the 25—50 megahertz band.

The transmitter consists of the following
assemblies:

e Transistorized Exciter Board -
Audio, oscillator, modulator
and multiplier stages.

o Transistorized PA Assembly -
Multiplier, amplifier, power
amplifier, power detector,
antenna switch or relay and
low-pass filter.

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

FREQ. EXCITER BOARD NO. OF
RANGE PA ASSEMBLY ithou hanne uar With Channel Guard FREQS.
25—33 MHz 4EF33A10 4EG21A10 4EG21A11 1-Freq.
4EG21A12 4EG21A13 2-Freq.
33—42 MHz 4EF33B10 4EG21B10 4EG21B11 1-Freq.
4EG21B12 4EG21B13 2-Freq.
42—50 MHz 4EF33C10 4EG21C10 4EG21C11 1-Freq.
4EG21C12 4EG21C13 2-Freq.
The transmitter uses a maximum of 15
transistors to provide a minimum power out- .
put of 50 watts. The crystals used range Connection | Voltage Use
from 2.08 to 4.17 megahertz, and the cry- J201-8 and | +12.5 VDC | Amplifiers and PA
stal frequency is multiplied 12 times. J201-15 supply (Vce)
A centralized metering jack (J202) is J201-3 +12V Relay
provided for use with GE Test Set Models (Battery)
4EX3A10 (Rev. A or later) or 4EX8K1ll. The J201-11 Keyed Exciter board,2nd
test set meters the phase modulator, multi- +10 VDC doubler and dif-
plier, amplifiers, and PA stage, as well as ferential ampli-
the relative power output, reflected power fier supply.
and PA supply voltages. The metering jack
also provides access to receiver audio,
microphone and push-to-talk leads.
EXCITER BOARD
All input leads to the transmitter are
individually filtered by the 20-pin feed- OSCILLATOR

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.

A transistorized Colpitts oscillator
(Q104) is used in the transmitter. The
oscillator provides a frequency stability
of +.002% without crystal ovens or warmers.
Feedback for the oscillator is developed
across Cl15.

:<—»- e - 2.08-447 MHZ —;- |62 gim?"_ '2255';Hz—+— E— 25-50MHZ — o]
|

! l | |

| | | |

| 5 I |

HASE

Ft

D 0s¢ MOD BUFFER TRIFLER R DOUBLER AMP-1 AMP-2
| Qio4 CuioL 1 90 {(MULT 1) (MULT 2) {MULT 3) a ez

| ‘ ———

(33-50MHZ ONLY)

-

F— — = 9 xTALFREQs opgnAT:gg FREQ.

[ I

P

Do | |

i | ] ) =
f A [:D_ ﬁ‘.’,";ﬁ LIMITER L'Thc:;s'ITER
e | Y FILTER
| i

V4-Freq osc |

| 4€G22410 |

s
LOW

PASS
FILTER

AC-16%¢

Figure 2 - Transmitter Block Diagram




CIRCUIT ANALYSIS

In single-frequency transmitters, a
jumper connects the Fl crystal keying lead
to ground and the crystal frequency is ap-
plied to the base of oscillator Q104. The
oscillator frequency is adjusted by trimmer
C107. The oscillator output is applied to
the anode of phase modulator CV101l.

In two-frequency transmitters, the
single oscillator transistor is used, and
an additional crystal circuit and two
switching diodes (CR101 and CR102) are ad-
ded. 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 oscilla-
tor Q104.

For four-frequency transmitters, oscil-
lator board Model 4EG22A10 is added. The
oscillator board contains two crystal cir-
cuits (F3 and F4) identical to the F1 and
F2 circuits.
F3 and F4 crystals are also switched by
means of diode biasing. The output of the
oscillator board is connected through J2603
to the base of Q104.

AUDIO AMPLIFIERS AND LIMITER

The audio section of the transmitter
consists of direct-coupled feedback ampli-
fiers Q101, Q102 and Q103. Q103 also acts
as a limiter of high audio input levels.
Audio from the microphone is coupled through
an input network (C104 and R104) to the
audio stages. The input network, in con-
junction with the feedback circuit, provides
the audio gain and a 6-dB/octave pre-empha-
sis. '

The output of limiter Q103 is connected
through modulation adjust potentiometer R115
to a de-emphasis network for 6-dB/octave
de-emphasis and post limiter roll-off. The
network consists of C101, C137, R10l1l and
R127. Modulation adjust R115 determines the
maximum signal level applied to the modula-
tor circuit, and is normally set for *4.5
kHz (narrow band).

PHASE MODULATOR

The phase modulator uses varactor CV101l
(a voltage-variable capacitor) in an R-L-C
network that includes R126 and L113. An
audio signal applied to the modulator

through L112 varies the capacitance of CV101,

resulting in a phase modulated output. The
modulator output is fed to the base of buf-
fer Q105.

In Channel Guard applications, tone
from Channel Guard board Model 4EK14Al10 is
fed to the modulator circuit through J103
(tone high) and J104 (ground).

In four-frequency transmitters,

LBI-4004

BUFFER AND MULTIPLIERS

Buffer stage Q105 isolates the modu-
lator from the loading effects of the
tripler stage, and provides some amplifi-
cation. 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 with the collector
tank tuned to three times the crystal fre-
quency. Resistors R132 and R134 are for
metering the tripler stage at J202-10
(MULT-1).

Q107 operates as a doubler stage,
with the collector tank tuned to six times
the crystal frequency. Resistors R136 and
R137 are for metering the doubler stage at
J202-2 (MULT-2).

PA ASSEMBLY
MULTIPLIER

The exciter output is capacity-coupled
to the base of 2nd doubler A201-Ql. This
stage operates as a common-emitter doubler,
and is metered at J202 (MULT-3) across
A201-R1. The 2nd doubler output is coupled
through a series-tuned circuit (tuned to
12 times the crystal frequency) to the
base of amplifier Q1 in 33 to 50-MHz trans-
mitters, or the base of Q2 in 25 to 33-MHz
transmitters.

AMPLIFIERS AND PA

Following the 2nd doubler are two
common-emitter, series-tuned RF amplifier
stages, Q1 and Q2. When Ql is used, the
base voltage is metered at J202 through
metering network CR1l, Rl and R2. Q2 is
metered at J202 through metering network
CR2, R10 and R1l1l in 25 to 33-MHz transmit-
ters.

Collector current for Q2 is metered
across metering resistor R201 and J202
(AMP-2 Ic). The reading is taken on the
l-volt scale (3 amperes full scale) with
the GE Test Set in Position F. The ampli-
fier output is coupled through a series-
tuned circuit to base-balancing inductors -
L19-L27, and then to the bases of the
power amplifiers.

Q3, Q4 and Q5 operate as parallel-
connected, common-emitter power amplifiers
to provide a minimum power output of 50
watts. Collector current for the PA trans-
istors is metered across metering resistor
R202 at J202 (PA Ic). The reading is taken
on the 1l-volt scale (10 amperes full scale)
with the GE Test Set in Position G, and
with the HIGH SENSITIVITY button pressed.
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Thermistor RT1 is mounted on the PA
board next to the PA transistors. The
thermistor, in conjunction with a control
circuit on the power regulator board, pro-
tects the PA stages against excessively
high temperatures. If the temperature of
the heatsink starts to rise excessively,
RT1 activates the temperature control cir-
cuit, which reduces the supply voltage to
the PA board. The control circuit keeps
the supply voltage reduced until the temp-
erature 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
casting, and a differential amplifier
mounted on a printed wiring board. The
detector circuit samples both the forward
and reflected power on the antenna line,
and applies the outputs to the bases of
differential amplifier transistors Ql and
Q2. The output of the differential ampli-
fier is proportional to the net power out-
put (forward 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 3).

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 reduced the drive to Ql,
which activates the power control circuit
and reduced the supply voltage to the
transmitter (Vvecc).

An increase in the VSWR increases the
input to the base of Q2, causing Q2 to
start conducting. This causes Q1 to con-
duct less due to the emitter bias developed
by Q2 across R5. Q1 conducting less acti-

vates 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
optional changeover relay K20l1) to low-pass
filter FL201, and then to the antenna,

CIRCUIT ANALYSIS

SOLID STATE ANTENNA SWITCH

The Solid State Antenna Switch auto-
matically provides antenna changeover for
transmitter and receiver operation., During
the service 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 applied to the switch
to prevent spurious antenna power from
operating the switch during the receive mode.

When the transmitter is off, signals
picked up by the antenna are connected to
the receiver through Low Pass Filter FL101l
and the filter network in the antenna switch.
A parallel LC circuit (collector to base
capacitance of Q1 and L2/L3) which is reson-
ant near the receiver frequency provides
isolation from transmitter loading.

When the transmitter is keyed and the
peak RF voltage exceeds the +10 volt bias
voltage, Ql conducts. This connects RF
voltage from the transmitter through Low
Pass Filter FL 101 to the antenna. Q2 and
CR1 are biased on during transmit to isolate
the receiver from the transmitter output.
While Q2 is conducting, its collector is
near ground potential. This places L4/L5 in
parallel with C5/C6 forming a parallel
resonant circuit near the transmitter freq-
uency to isolate the receiver. CR1 provides
additional isolation.

RECEIVER

Receiver Type ER-46-A is a double con-
version, superheterodyne FM receiver de-
signed for one-, two- or four-frequency
operation on the 25-50 megahertz band in
mobile or station applications.

The receiver is of single-unit con-
struction and is housed in a copper-plated
casting for maximum shielding and rigidity.
The unit is completely transistorized, us-
ing silicon transistors for added reliabil-
ity. Frequency ranges and the number of
frequencies for each receiver model are
shown in the chart on this page.

NO. OF FREQUENCY RANGE
FREQS. 25—33 MHz 33—42 MHz 4250 MHz
Without With Without With Without With
Noise Blanker|Noise Blanker |Noise Blanker [Noise Blanker |[Noise Blanker|Noise Blanker
1-Freq 4ER46A10 4ER46A12 4ER46A14 4ER46A16 4ER46A18 4ER46A20
2~-Freq 4ER46A11 4ER46A13 4ER46A15 4ER46A17 4ER46A19 4ER46A21
4-Freq 4ER46A22 4ER46A23 4ER46A24 4ER46A25 4ER46A26 4ER46A27
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Figure 3 - Power Detector Circuit

A regulated +10 volts is used for all
receiver stages except the audio driver
and audio PA stages, which operate from the
12-volt system supply. The audio PA stage
is mounted on the front casting.

Centralized metering jack J304 is pro-
vided for use with GE Test Set Model
4EX3A10 or 4EX8K1ll. The test set meters
the oscillator, 1lst and 2nd limiters, dis-
criminator and audio driver bias as well

LBI-4004

as the voice coil,
12-volt supply.

regulated 10-volts and

OSCILLATOR

Q302 is a Colpitts oscillator operat-
ing in the 12 to 19 megahertz range. Trimmer
capacitor C311 permits the oscillator fre-
quency to be shifted slightly for setting
the receiver on the system operating fre-
quency.

For 25 to 33 megahertz operation, col-
lector coil L305 is tuned to two times the
crystal frequency with high-side injection.
For 33 to 42 megahertz operation, L305 is
tuned to two times the crystal frequency
with low-side injection. For 42 to 50 mega-
hertz operation, L305 is tuned to three
times the crystal frequency with low-side
injection.

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

For four-frequency operation, four-
frequency oscillator board Model 4EG22A10
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
board is plugged into crystal socket XY402,

CRYSTAL FREQUENCY

o -
o 25-50 MHZ
I 2 RF_AMP 2
KT 30! CKT
R
- :
0sC
e302 / | ot
|
F2 — |
(2FREQOMY) G303\ |
'
1] u_,.__._( 0SC ),J
; XyY-' 2 FREQ
Hnagz \omy) (2373342 open pmEQ sy
[_ - _L__._‘: —_ = ::i—l L EQ= 2
4rneoom.v) F 33-42MHZ opeR FREQ-5.
I‘ e .FREQ\,' | XTAL FREQ=
u.)lr ONLY 1
1
260% | 42-50MHZ -
| | I XTAL FReQs OPERFREQ-5.3
F RN
I 1731 /F \J l
1L~ qesoe
| N | Fmm—————— -
e e | |
Fe / | |$PKR AUDION  aupio) |
oy e\ | jauoio PA . \e{oRIVER
I il “\g\zcon/ I | [xFwR \gggg/ N
4-FREQ ' POWER REGULATOR |
L —éea0r——J - — —_4EPSTAI0 — — -

4775 Mng F‘(m SIDE) |
5.755 MHZ (HI SIDE)

S3IMKHZ 45SKHZ -

LO IF
FILTER
8 CKT

3 L XTAL
FILTER
KT FL30I

NOISE
FILTER

%Y
FEEDBACK

DISC

FILTER

RC-16594a

Figure 4 - Receiver Block Diagram
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and the F2 oscillator board is modified so
that Q 303 can be used as an amplifier
stage. Channels are selected by grounding
the emitter 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 RF amplifier
and the injection voltage from the oscil-
lator are applied to the base of 1st Mixer
Q304. The 5.3 megahertz high IF output is
coupled through three tuned circuits (L307
and €333, L308 and €336, L309 and C339)
which provide Hi-IF selectivity and impe-
dance 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 spur-
ious responses,

2ND OSCILLATOR AND MIXER

Hi-IF from the crystal filter is ap-
plied to the base of 2nd mixer Q306 with
the 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.

LO-IF AMPLIFIERS AND LIMITERS

Following the Lo-IF filter are two R-C
coupled Lo-IF amplifiers (Q311 and Q312).
Their amplified output is fed to three R-C
coupled limiter stages consisting of Q313,
Q314 and Q315, operating as overdriver amp-
lifiers. 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-1F, A low-pass filter, made up
of C422, C423, C424, R377, R379 and R380,
removes any 455-kHz signal from the discrim-
inator 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

CIRCUIT ANALYSIS

control is used to set the amount of drive
to audio amplifier Q317, audio driver Q318
and audio PA Q505. DC BIAS trimmer R392
sets the bias on Q318 and audio driver Q10
on the power regulator board, and is ad-
justed for a 1,3-volt reading at metering
jack J304-9. The output of Ql0 is applied
to the audio PA stage.

SQUELCH

Noise from audio-noise amplifier Q316
is used to operate the squelch circuit.
When no carrier is present in the receiver,
this noise is coupled through a noise fil-
ter (which attenuates any audio frequencies)
to the base of noise amplifier Q319. The
noise filter consists of C345, C346, C347
and L331. The noise level fed to the noise
amplifier is set by SQUELCH control R400,.
The output of noise amplifier Q319 is rec-
tified by diodes CR307 and CR308, and fil-
tered by C441 and C442 to produce a posi-
tive DC voltage. This DC voltage turns on
DC amplifier Q320 causing it to conduct.
When conducting, the collector voltage of
the DC amplifier drops to near ground poten-
tial, which lowers the bias on audio stages
Q317 and Q318, turning them off.

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

When the receiver is quieted by a sig-
nal, less noise is present in the circuit
and the DC amplifier turns off. The audio
stages are allowed to conduct, and audio is
heard from the speaker. When audio ampli-
fier Q317 is conducting, a positive voltage
appears across R406 which helps reduce the
gain of noise amplifier Q319. This posi-
tive feedback causes a quick, positive
switching action in the squelch circuit.

NOISE BLANKER

The noise blanker is used to prevent
impulse noise spikes from decreasing the
readability of weak signals. The blanker
consists of a pulse generator and a blank-
ing gate circuit. No tuned circuits are
used in the blanker; therefore no adjust-
ments are required. Aligning the receiver
Hi-IF stages provides the correct voltages.
A simplified diagram of the noise blanker
is shown in Figure 5.

Pulse Generator

An RF signal and noise pulse is taken
from the output of the lst mixer (Q304) and
is coupled through C451 to the pulse
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Figure 5 - Simplified Noise Blanker Diagram

generator. The first two stages of the
pulse generator consist of RF amplifiers
Q451 and Q452. The amplifier stages raise
the level of the noise pulse which is fed
to the base of pulse generator Q453.

Bias on Q453 is such that it is nor-
mally not conducting. Applying a noise
pulse to the base of Q453 turns the stage
on, and the noise pulse is rectified to
produce a DC, negative-going pulse at the
collector. Q453 also acts as an RF level
shut-off switch. When the carrier ampli-
tude at the base of the stage exceeds 150
microvolts, the transistor saturates and
no pulses are produced.

The output of Q453 is fed to an auto-
matic repetition rate switch consisting of
C459, CR459 and R475. The time constant of
the network is selected so that pulses ex-
ceeding 12 to 15 kHz will not be fed to
Q454. This prevents degradation of receiver
performance due to intermodulation products
resulting from two strong signals on adja-
cent channels.

Following the rep rate switch, the
noise pulse is amplified and shaped by pulse
squarer stages Q454 and Q455. The output of
Q455 is approximately a negative 10 to 12
volt, 20-microsecond square wave blanking
pulse.

Blanking Gate

The blanking gate circuit consists of
CR451, CR452 and C467. The diodes are not
normally conducting due to a positive bias
from voltage divider network R473 and R474.

Applying a negative 10-volt blanking
pulse to the cathodes of the blanking diodes
causes them to conduct. When conducting,
they provide an RF short through C467 for
Hi-IF coils L308 and L309 for the duration
of the blanking pulse.
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POWER REGULATOR

Transistorized Power Regulator Model
4EP59A10 provides all supply voltages for
the Desk Top or Wall Mount Station combina-
tions. The power regulator assembly in-
cludes the receiver audio PA stage, power
transformer and rectifier circuits, filter-
limiter, regulator and protective circuits.
The power regulator provides the following
supply voltages:

® A continuous, regulated +10 volts for
the transmitter PA power detector,
receiver, multi-frequency board and re-
mote control board.

L A keyed, regulated +10 volts for the
transmitter exciter, power regulator
protective circuitry, channel guard and
multi-frequency boards.

® 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, antenna switch-
ing relay and carrier control timer option
is taken from the filter-limiter circuit.

The power regulator will operate from
either a 117 VAC or 234 VAC, 50/60 Hz
source. The station is normally shipped
connected for 117 VAC operation, with the
two identical primary windings of T503
connected in parallel. For 234 VAC opera-
tion, the transformer primaries are connect-
ed in series. Refer to the power regulator
Schematic Diagram for 234 VAC transformer
connections.

Power is applied to T503 by turning
OFF-ON switch S701 to the ON position on
the Desk Top station, or by a jumper across
AC switching terminals TB501-21 and -22 in
Wall Mount stations. A 4-amp fuse in one
side of the AC lead protects the power
regulator against overloads.

RECTIFIER AND FILTER-LIMITER CIRCUITS

The AC voltage developed across the
secondary windings of T503 is rectified by
full-wave bridge rectifiers CR501 through
CR504. Some filtering of the rectified
voltage is provided by L501, C505 and C506.
The secondary of T503 is protected by 15=-
amp fuse F502,

The rectifier output is applied to
the collectors of Q506 and Q507 in the
filter-limiter circuit. In the transmit
condition, Q506 and Q507 operate as a filter
for the voltage applied to the transmitter
PA regulator Q501. 1In the receiver condi-
tion the circuit acts as a limiter for the
receiver supply voltage. If the output of
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Q506 starts to rise, Zener diode VR501 (in
the base of Q508) breaks down, and Q508
starts conducting. This causes Q506 and
Q507 to conduct less, limiting the voltage
to the receiver. Potentiometer R511 is
set at the factory for a maximum output of
16 volts at the emitter of Q506 with the
station in the receive condition.

EMERGENCY BATTERY OPERATION

The power regulator is equipped with
an emergency power circuit to permit oper-
ation from a 12-volt battery in the event
of an AC power failure. The circuit con-
sists of TB502, 15-amp fuse F504, and
isolating diode CR505. The battery con-
nects to TB502-2 (+) and TB505-1 (-).

Under normal operating conditions,
CR505 is reverse biased by the supply volt-
age from the limiter-filter circuit, pre-
venting any drain on the battery. An AC
power failure removes the reverse bias on
CR505, and the battery voltage is automati-
cally applied to the station.

For this application, a heavy duty
battery (55 amp-hours or greater) and a
trickle charger is recommended. This
arrangement will permit operation at rated
duty cycle (at slightly reduced power) for
a minimum of 12 hours with less than 3 dB
loss in RF power output.

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 Ql0 is set by DC bias trimmer R3922
on the receiver. The trimmer is set for
1.3 volt at receiver metering jack J304-9
(position G on GE Test Set). Audio from
Q10 is coupled through transformer T1 on
Audio PA board AS503 to provide phase inver-
sion for the push-pull audio PA stage.

Q505 and Q504 operate as a push-pull,
class AB audio PA stage. The PA output is
coupled through audio transformer T501 to
the loudspeaker. The yellow and white
tortiary windings of T501 supply balanced
feedback to the collector of Ql0. The
feedback winding minimizes distortion and
prevents the pick-up of external electrical
noise.

The PA stage provides a 5-watt output
at less than 5% distortion into a 3.5-ohm
load at the receiver output terminals (3.2~
ohms at the Control Unit). Base bias for
the PA stage and the elimination of cross-
over distortion is controlled by potentio-
meter R4 on the Audio PA board. The
potentiometer is set at the factory as shown
in STEP 1 of the receiver Test Procedure.
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Figure 6 - +10 Volt Regulator Circuit

NOTE

Do not adjust bias adjust poten-
tiometer R4 unless PA transistors
Q505 and Q504 have been replaced.

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

+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.

Supply voltage from the filter-limiter
is applied to the emitter of regulator
transistor Q503, causing the transistor to
conduct (see Figure 6).

When the supply voltage (or output
starts to increase, the voltage at the base
of Q6 also increases, This causes Q6 to
conduct more, providing less base current
for Q503. The voltage drop across Q503
becomes larger and the output remains
constand.

When the input voltage starts to drop,
the output voltage also tends to drop and
Q6 will conduct less. This increases the
forward bias on Q503 and reduces the voltage
drop across Q503 to keep the output constant.

Potentiometer R19 is used to set the
emitter-base voltage of Q6 for the desired
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10-volt output. R16 and R18 limit the
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 acti-
vate the transmitter and squelch the re-
celver. Turning the OFF-ON switch on the
power regulator to the ON position applies
supply voltage to the anode of diode CR3.
This forward biases the diode so that the
voltage is applied to the base of gating
transistor Q9 (see Figure 7).

REGULATED 10V
+I0V SWITCH GATE
INPUT Q7 Q9

PTT
SWITCH

= si2v

AC-1P81

Figure 7 - +10 Volt Keying Circuit

With the supply voltage applied to 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 transis-
tor Q7. The nominal +10-volt collector
output voltage is applied to the exciter
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.
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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
supply voltage. All of the protective cir-
cuits 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 in-
creases 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.

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 8).

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. 1If the temperature
rises sufficiently, Q2 begins to conduct.
When conducting, the collector potential of
Q2 becomes more negative, which causes
drivers Ql and Q502 to conduct less.

PA supply regulator Q501 normally
operates as a fully saturated stage (min-
imum resistance across the emitter-collect-
or junction), with the PA supply voltage
(Vcc) taken from the collector. Wwhen driv-
ers Ql and Q502 conduct less, the base of
Q501 becomes more positive. This reduces
the degree of saturation of Q501. Reducing
the saturation of Q501 increases the voltage
drop from emitter to collector, reducing the
Vcc. When the PA heat sink temperature
drops, Q2 will conduct less, and drivers Ql
and Q502 will conduct harder. This will
cause Q501 to become more fully saturated
so that the maximum Vcc will be applied to
the transmitter.

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.9).

11
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Figure 8 - Temperature Control Circuit

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-
ducting, regulator drivers Ql and Q502
conduct less, lowering the degree of satur-
ation 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 Vce.

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 temperatures, the Vcc is limited by top
voltage limiter Q3.

POWER REGULATOR
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Figure 9 - Power Control Circuit
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Figure 10 - Short Circuit Protector Circuit

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,
turning on the regulator drivers and Q501
(see Figure 10). 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
eight milliseconds. This time delay permits
regulator 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 break-
down voltage on zener diode VR1., This
switches off the regulator drivers and Q501
and removes all power to the transmitter PA.
A short in the supply line while the trans-
mitter 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 saturated, so that an
increase in battery voltage causes an in-

crease in Vcc. When the Vec is not high
enough for power dissipation to endanger
the PA transistors, the power and tempera-
ture control circuits will not reduce the
Vcc. However, at very low ambient tempera-
ture, a high value of Vecc 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 voltage limiter places a top
limit on the amount that the Vcc can rise
under any condition (see Figure 11).

Keying the transmitter applies the out-
put of Q501 to the cathode of zener diode
VR4 and to voltage-divider network R37, R2,
CR4 and R5. If the voltage at the base of
Q2 exceeds the voltage at the cathode of
VR4 by more than 0.6 volt, Q2 will begin to
conduct. This causes the 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.

MICROPHONE PRE-AMPLIFIER

Microphone pre=-amplifier A502 provides
an additional 10-dB gain for use with desk-
type microphones. When a military mike or
handset is used, the pre-amplifier is dis-
connected from the circuit by moving lead
Pl from J1 to J2 (refer to power regulator
Outline Diagram) so that the signal is con-
nected directly to the transmitter.

The audio signal from the desk-type
mike is connected to pre-amp transistor Ql
through coupling capacitor Cl. The ampli-
fier output is coupled through audio coupl-
ing capacitor C2 to the transmitter.

13
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Figure 11 - Top Voltage Limiter Circuit

Base bias for Ql is provided through
voltage divider circuit Rl and R2 from the
10-volt regulated supply.

CHANNEL GUARD MONITORING

In Desk Top stations, Channel Guard
monitoring is provided by monitoring tran-
sistor Q701. The transistor and biasing
resistor R701 are mounted on TB701 on the
main chassis.

The base of Q701 is connected to ground
through the normally-closed contacts of the
MONITOR switch on Channel Guard microphone
Model 4EM28B10. The collector is connected
to J601-7 on Channel Guard board Model
4EK14B10.

Pressing the MONITOR switch removes
the ground on the base of Q701, causing it
to conduct. When conducting, the collector
of Q701 drops to near ground potential,
disabling the decoder circuitry so that the
receiver operates on noise squelch only,

HEAT SINK SERVICING

Since the metal envelopes of Q501
through Q508 are at collector potential,
they must be electrically isolated from
ground. However, there must be a good path
for heat from the transistors to reach the
cast aluminum radiator (heat sink) in which
they are mounted, so that the heat will be
dissipated by the heat sink. The insula-
tors used between the transistors and the
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heat sink not only isolate the transistors
electrically, but also act as a good ther-
mal conductor to conduct heat away from them.

Silicone grease is used on each side
of the transistor insulators to improve the
thermal contact, and allow the heat to be
transferred more readily to the heat sink.
Always make sure that there is a coating
of silicone grease on each side of the in-
sulator whenever one of the transistors is
replaced.

CONTROL UNITS
DESK TOP CONTROL UNIT

Three different models of control
units are available for use with Desk Top
station combinations. All models of the
Control Unit have VOLUME CONTROL, a MONI-
TOR switch, a green Power-On light, a red
Transmit light and speaker. In addition,
control units in multi-frequency combina-
tions are equipped with a frequency selec-
tor switch. The application of the dif-
ferent model control units and the fre-
quency selector switch used is shown in
the following chart.

CONTROL UNIT|FREQ.SELECTOR NO OF
MODELS SWITCH ADDED | FREQUENCIES
4EC69B10 None One
4EC69Bl1 $703 Two
4EC69B12 8704 Three or Four
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Volume Control

Volume Control R701 is a variable
resistor used to control the audio output
of speaker LS701. In Local/Remote combi-
nations, R701 is replaced by a 3.5-ohm
T-pad, R3001. Potentiometer R3002 is
mounted next to the speaker and is used as
the Volume Control. R3002 is set for 3.1
volts as measured across R3001 with #3.3
kHz deviation at 1000 Hz applied to the
station antenna jack.

Monitor/CG Disable (S8702)

Placing S702 in the MONITOR position
disables the noise squelch circuit in the
receiver. In radios equipped with Channel
Guard, the MONITOR position also disables
the receiver Channel Guard. The CG DISABLE
position of the switch disables Channel
Guard while permitting normal noise squelch
operation.

Multi-Frequency Switches (S703 and S704)

In multi-frequency applications, the
frequency-selector switch selects the
channel desired for both transmit and re-
ceive. The switch connects the emitter of
the receiver first oscillator and the trans-
mitter oscillator switching diode to ground,
so that the radio will operate on the fre-
quency determined by the selected crystal-
controlled oscillators. In multi-frequency
radios, the transmitter and receiver Chan-
nel Guard operates on all frequencies.

Fan Option

An optional fan is available for mount-
ing on the back of the control unit to pro-
vide ventilation for the transmitter and
receiver. The fan operates on 117 VAC only,
and is connected at the factory for contin-
uous operation.

Clock Options

A 12-hour or 12/24-hour electric clock
is available for mounting on the Control
Unit. The clock operates on 117 VAC, 60 Hz
only, and is connected so that it will oper-
ate with the power switch On or Off. The
clock can be set by turning the indicator
wheels until the correct time shows in the
window.

Tune-Up Meter Option

A 50 micro-amp tune-up meter (M1l) and
12-position meter selector switch (S1l) is
available for mounting on the control unit.
The switch connects to the transmitter and
receiver centralized metering jacks by a
"Y" cable with two plugs, and permits the
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following functions to be metered:

METERING
UNIT SWITCH FUNCTION
METERED POSITION METERED
Receiver RA Discriminator
(at J304) RC Lim 2
RD Oscillator
RG Audio Bias
Transmitter TA Mult-1
(at J201) TD Mult-4
TE Amp 1 & 2
TF Driver Ic
TG PA Ic
TH Amp 2
TI Forward Power
TJ Reverse Power

WALL MOUNT CONTROL UNIT

Control Unit Model 4EC70B10 is used
with Wall Mount station combinations. The
control unit is mounted on the system frame
next to the power transformer.

The control unit contains the VOLUME
control (R701), MONITOR switch (S701), and
the 3.5 ohm audio load resistor (R703)
connected across TB701-1 and -2. R703 is
removed when the speaker option is used, and
the speaker is connected across TB701-1 and
~2. Thermostats (S1 and S2) for the fan and
heater options plug into TBZ2.

Volume Control (R701)

When the Wall Mount station is equipped
with a speaker option, pressing down the
MONITOR switch disables the noise squelch
circuit in the receiver. 1If the radio is
equipped with Channel Guard, pressing the
MONITOR switch also disables the receiver
Channel Guard.

CHANNEL GUARD

Channel Guard Board Model 4EK14Bl0 is
a fully transistorized encoder-decoder for
use with Desk Top and Wall Mount station
combinations,

The tone frequencies are controlled by
plug-in tone networks that are made with
precision components for excellent stability
and reliability. The tone frequencies range
from 71.9 to 203.5 Hz.

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

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 timing cycle (transmitter keyed
time) is normally set at the factory for
a duration of one minute. An optional pot-
entiometer 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.

REMOTE CONTROL

Remote Control Board Models 4KC20A10,
11 and 12 provide up to four remotely con-
trolled functions by the application of
different levels and polarities of control
current required to select each function.

AUDIO CIRCUITS

With no control current applied to the
control pair (TBl-3 and -4), the output of
the station receiver audio PA stage is
coupled directly through terminals 1 and 2
of audio transformer Tl to the telephone
pair (TBl-1 and -2). Audio from the remote
control console is developed across termi-
nals T1-2 and -4, and is coupled through
REMOTE LINE LEVEL control R23 to the collec-
tor of transistors Q5.

CIRCUIT ANALYSIS

Q5 and Q6 operate as an audio switch,
with Q5 normally off and Q6 normally on.
Keying the microphone at the remote console
applies a control current to the control
pair on the remote control board, which
activates the PTT circuit (Q2, Q3 and Q4).
When Q3 is turned on, the positive voltage
at the Q3 emitter is coupled by resistor
R18 to the base of Q6 and the emitter of Q5.
This positive voltage turns Q6 off and Q5
on, and audio is coupled from the emitter
of Q5 through Cl5 to the transmitter mike
high input (El). This switching circuit
gives the remote console priority over the
station. Un-keying the microphone at the
remote console removes the switching voltage
to Q5 and Q6, and turns Q5 off and Q6 on.

If the station is equipped with a
microphone, audio from the local microphone
is coupled through C17 to the collector of
the normally on transistor Q6. Audio is
taken from the emitter of Q6 and coupled
through C16 to the transmitter mike high
input (El).

The adjustment procedure for the REMOTE
LINE LEVEL control (R23) is contained in the
Initial Adjustment section (see Table of
Contents) .

BIAS OSCILLATOR

The bias oscillator is the heart of the
control circuit, and is used in all models
of the remote control board. The oscilla-
tor consists of Ql (and associated circuitry)
operating as a free-running Colpitts oscil-
lator at a frequency of approximately 300
kHz. The portion of the oscillator output
developed across terminals 1 and 2 of trans-
former T2 is rectified by CR1 and CR2. The
DC output is resistor-coupled to the primary
of T3, T4 or T5, and is used to reverse bias
diodes CR3, CR6 and CR9. Reverse biasing

FUNCTION SELECTED BY CONTROL CURRENT
REMOTE at TB1-3 (relative to TBl-4)
CONTROL
FUNCTION STATION MODEL Oma [¥6ma |+15ma| -6ma
1-Freq. Transmit &| Desk Top or 4KC20A10 Receive |[Transmit
1-Freq. Receive Wall Mount
1-Freq. Transmit &| Desk Top or 4KC20A11 Chan Gd |[Monitor Transmit
Rec with Channel -| Wall Mount Receive | (Chan Gd
Guard disabled)
2-Freq. Transmit & | Wall Mount 4KC20A12 Receive | Transmit Transmit
1-Freq. Receive only F1 F2
1-Freq. Transmit &| Wall Mount 4KC20A12 Receive | Tramsmit Receive
2-Freq. Receive only F1 Fl
2-Freq. Transmit &| Wall Mount 4KC20A12 Receive | Transmit Transmit Receive
2-Freq. Receive only F1l F1l F2 F2
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these diodes prevents any current flow in
terminals 3 and 4 of T2.

A bias divider network (R6 and R7) is
used to drop the bias voltage for the
different applications of the remote control
board. Instructions for making the differ-
ent connections are located on the Schematic
Diagram for the board.

CONTROL CIRCUITS
Model 4KC20A10

Remote Control Board 4KC20A10 consists
of the bias oscillator circuit, amplifiers
Q2 and Q3, PTIT switching transistor Q4 and
audio switch Q5 and Q6. The board is used
to switch a single-frequency station from
receive to transmit.

The bias oscillator output voltage is
connected from H2 by resistor R8 to the
primary of T3, providing approximately +8
volts DC reverse bias to the cathode of
CR3.

Keying the microphone at the remote
console applies +6 milliamps to the control
pair, developing a voltage across R3 and R4.
This voltage forward biases CR3, permitting
the AC voltage developed across terminals
T2-3 and -4 to be coupled through trans-
former T3 to the base of AC amplifier Q2.

. The output of Q2 is rectified by CR4
and CRS5, and applied to the base of DC
amplifier Q3, turning it on. When conduct-
ing, the voltage at the emitter of Q3 rises
to approximately +6 volts which turns on
switching transistor Q4. This causes the
collector of Q4 to drop to ground potential,
keying the station transmitter.

The positive voltage at the emitter of
Q3 is also applied to the audio switching
transistors, turning on Q5 and turning off
Q6. This permits audio from the remote
control console to be applied to the station
transmitter.

Model 4KC20All

Remote Control Board Model 4KC20A1ll
consists of the bias oscillator circuit,
amplifiers Q2, Q3 and Q7, switching tran-
sistors Q4 and Q8 and audio switch Q5 and
Q6. This board provides the circuitry for
switching a single-frequency station from
receive to transmit, and to provide Channel
Guard monitoring.

The bias oscillator output voltage is
connected from Hl by resistor R40 to the
primary of T3, providing approximately +22
volts DC reverse bias to the cathode of
CR3.

Keying the microphone at the remote
console applies +15 milliamps to the con-
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trol pair, developing a voltage across R3
and R4. This voltage forward biases CR3,
permitting the AC voltage developed across
terminals T2-3 and -4 to be coupled through
transformer T3 to the base of AC amplifier
Q2.

The output of Q2 is rectified by CR4
and CR5, and applied to the base of DC
amplifier Q3, turning it on. When conduct-
ing, the voltage at the emitter of Q3 rises
to approximately +6 volts which turns on
switching transistor Q4. This causes the
collector of Q4 to drop to ground potential,
keying the station transmitter.

The positive voltage at the emitter of
Q3 is also applied to the audio switching
transistors, turning on Q5 and turning off
Q6. This permits audio from the remote
control console to be applied to the station
transmitter.

In Channel Guard applications, +8 volts
from the bias oscillator is taken from
the junction of R7 and R6 and coupled to the
primary of T4 to reverse bias CR6. Pressing
the MONITOR switch at the remote control
console applies +6 milliamps to the control
pair, developing a voltage across R3 and R4.
This voltage forward biases CR6, but does
not forward bias CR3 due to the 22 volts
reverse bias on CR3.

Forward biasing CR6 permits the AC
voltage developed across windings T2-3 and
-4 to be coupled through T4 to the base of
AC amplifier Q7. The output of Q7 is
rectified by CR7 and CR8 and applied to the
base of Channel Guard switch Q8, turning
it on. When turned on, the collector of
Q8 drops to ground potential. This grounds
the DC squelch only. Diode CR609 (connected
from TB3-30 to TB3-16 on the power regula-
tor) prevents the ground at the collector of
Q8 from disabling the receiver noise squelch
circuit.

Model 4KC20A12

Remote Control Board Model 4KC20A12
consists of the bias oscillator circuit,
amplifiers Q2, Q3, Q7, Q9, switching tran-
sistors Q4, Q8, Q10 and Q1l1, and audio switch
Q5 and Q6. This board provides the cir-
cuitry for one- or two-frequency transmit
and receive.

In multi-frequency applications, the
bias oscillator output is used to reverse
bias' CR3, CR6 and CR9. +8 volts is coupled
from H2 by R8 to the primary of T3 to re-
verse bias CR3. +22 volts is coupled from
H3 by R41 to the primary of T4 to reverse
bias CR6, and +8 volts is coupled by R30
to the primary of T5 to reverse bias CR9.

+10 volts is normally applied to the
emitter of Q10, keeping Q10 and Q11 turned
on. When conducting, the collector of Qll
is at ground potential, keeping the trans-
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mitter and receiver F1 crystal keying lead
grounded.

Keying the microphone at the remote
console on the Fl channel applies +6 milli-
amps to the control pair. The voltage
developed across R3 and R4 forward biases
CR3, and the AC voltage developed across
terminals T2-3 and -4 is coupled through
T3 to the base of Q2. The output of Q2 is
rectified by CR4 and CR5, and applied to
the base of Q3, turning it on. When con-
ducting, the positive voltage (approximately
6 volts) at the emitter of Q3 turns on Q4,
keying the station transmitter. The posi-
tive voltage at the emitter of Q3 is also
applied to audio switching transistors Q5
and Q6, turning Q5 on and Q6 off. This
permits audio from the remote console to be
applied to the station transmitter.

Keying the microphone at the remote
console on the F2 channel applies +15 milli-
amps to the control pair. The voltage de-
veloped across R3 and R4 forward biases
CR3 which activates the circuit and keys
the transmitter. The voltage developed
across R3 and R4 also forward biases CR6
so that the AC voltage developed across ter-
minals T2-3 and -4 is coupled through T4
to the base of amplifier Q7. The output of
Q7 is rectified by CR7 and CR8 and applied
to the base of F2 switching transistor Q8,
turning it on. When turned on, the collec-
tor of Q8 drops to ground potential, ground-
ing the transmitter and receiver F2 crystal
keying lead. The DC output of CR7 and CR8
is also applied to the base of PNP tran-
sistor Q10, turning it off. This turns
off Q11 and removes the ground on the F1l
keying lead.

Pressing the receiver F2 pushbutton at
the remote console applies -6 milliamps to
the control pair (+6 milliamps at TBl-4
relative to TB1-3). The voltage developed
across R4 and R3 forward biases CR9 so that
the AC voltage developed across terminals
T2-3 and -4 is coupled through T5 to the

CIRCUIT ANALYSIS

base of normally-on transistor Q10, turning
if off. This turns off Qll1 and removes the
ground on the Fl keying lead.

The output of CR10 and CR1ll is also
applied to the base of F2 switching tran-
sistor Q8, turning it on. This grounds the
F2 crystal keying lead so that audio from
the receiver F2 channel is applied to the
audio pair.

WARNING

When servicing the station, always
disable the transmitter keying cir-
cuit by placing a jumper from TB1-3
to TBl-4. This shorts out the con-
trol pair and prevents keying the
transmitter from a remote point.

After servicing the station, always
remove the short on the control
pair.

CONTROL METHODS

Three types of telephone line connec-
tions are commonly used in remote control
applications. The remote control board is
normally shipped with jumpers connected for
operation with a single telephone pair with
control simplexed line to line (Method 1).
Refer to Figure 13 for the three types of
telephone line and jumper connections.

Before choosing one of these methods,
consider both the cost and performance of
each, as one method may be available at a
considerably lower rate. Some local tele-
phone companies offer no choice, but will
provide only an audio pair and a control
pair. The following chart contains infor-
mation to assist in selecting the Control
Method and type of telephone line to be
leased.

Method Description Advantage or Disadvantage

1 One metallic pair: for both Economical; dependable where earth currents
audio and control voltages may be large, or where a good earth ground
with control voltage simplex- cannot be obtained; keying clicks will be
ed from line to line. heard in paralleled Remote Control Units.

2 One metallic pair: for both Economical; earth ground currents (encounter-
audio and control voltages with|ed near power company sub-stations) may inter-
control voltage simplexed from | fere with control functions; keying clicks
line to ground. minimized.

3 Two telephone pairs; one for Provides best performance; keying clicks will
audio voltage and one for not be heard; least susceptible to earth
control voltage. ground currents which may interfere with con-

trol functions.
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MODULATION LEVEL ADJUSTMENT

The MOD ADJUST (R115) 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, in conjunc-
tion with the de-emphasis network, instantaneously 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 VITVM or output meter

4, GE Test Set Model 4EX3A10 or 4EX8K1ll
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-1lo) 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 (R115) 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:

Pi = PA voltage x PA current
where

P, is the power input in watts,

i
PA voltage is measured with the GE Test Set in Position
G on the 15 volt scale, and polarity switch in the (=)
position.

PA current is measured with the Test Set in Position G
in the Test 1 position, and with the HIGH SENSITIVITY
button pressed (10 amperes full scale).

Example: Pi = 12.5 volts x 7 amperes = 87.5 watts

FOUR-FREQ
BOARD

C2618
C2622

clos

clo7
F1

Lol

L102

MOD
ADJUST
R115

L1o3
L1o4
L105

R133

CHANNEL GUARD
TONE ADJUST

R643

TRANSMITTER ALIGNMENT

'BQUIPMENT RBEQUIRED

1. GE Test Set Model 4EX3A10 (Revision A or later), or Model 4EX8K11.

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 = 12},

2, Set crystal trimmer Cl07 to mid-capacity., In multi-frequency transmitters, set all trimmers to mid-capacity and set the channel selector
switeh te the Fl position,

3, For a large change in frequency or a badly mis-aligned transmitter, turn the slugs in exciter coils L10l thru L105, A201-L1 and -L2, and
L3 on PA board (if present) so that the top of the slug is approximately even with the bottom of the coill winding. Next, turn mica com-
pression capacitors €11, C17, PA BASE, PA COLLECTOR, and PA LOADING (on PA board) all the way to the right (clockwise)., Then set each
capacitor 1-1/2 turns counterclockwise.

4. Connect the GE Test Set to receiver metering jack J302 and check for +10 volts at Position J. 1If reading is not 10 volts, refer to the
power regulator Outline Diagram and set R18 for +10 wvolts.

5. Connect GE Test Set to metering jack J202, Set the test polarity to + and set the range to the Test 1 (or l-volt position for 4EX8K11) for
all adjustments. Voltage readings at Position "F" may be converted to driver collector current by multiplying the reading by 3 (3 amperes
full scale). Voltage readings at Position "G" (with HIGH SENSITIVITY button pressed) may be converted to PA collector current by multi-
plying the reading by 10 (10 amperes full scale), Readings at Position I indicate relative forward power, and reading at Position J indi-
cate relative reflected power (VSWR).

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

TRANSMITTER ALIGNMENT PROCEDURE

STEP METER TUNIKG TYPICAL PROCEDURE
|POSITION CONTROL METER
READING

EXCITER BOARD

1. A L101 & L102 Maximum Carefully tune L101 for maximum meter reading, For transmitters with Channel Guard, alternately
MULT-1 tune L101 and L102 for maximum meter reading,

a. A L103 Minimum Tune L103 for a small dip in meter reading, For transmitters with Channel Guard, alternately
MULT-1 tupe L101 and L102 for maximum meter reading.

3. B L104,L103 See Pro- Tune L104 and L103 for maximum meter reading, and then tune L105 for minimum meter reading.
MULT-2 and L105 cedure

DOUBLER AND PA

4, C L1,L2 See Pro- Tune Ll and then L105 for maximum meter reading, Then tune L2 for minimum meter reading.
MULT-3 (Doubler) & cedure
INPUT L105 Exciter)
5. [} L105 (Excited | Maximum Tune L105 and then L1 for maximum meter reading.
MULT-3 & L1 (Doubler)
INPUT
6 D L3 (PA) & Maximum Tune L3 (on 33 to 50 MHz transmitters only) for maximum meter reading. Tune L2 (on all transmit-
WULT-3 12 (Doubled ters) for maximum meter reading.
OUTPUT
|
7. ¥ c17 Maximum Tune C17 for maximum meter reading. If no indication on meter, adjust Cl1 slightly clockwise and I
AMP-2 re-tune C17 for maximum meter reading.
B. F PA BASE Maximum Tune PA BASE for maximum power output on wattmeter,
AMP-2
a. G See Pro- With the HIGH SENSITIVITY switch pressed, check meter reading for 0.7-volt. If reading exceeds
PA IC cedure 0,7-volt, adjust PA LOADING for a meter reading of 0.6-volt,
10, G PA COLLECTOR |Maximum Tune PA Collector for maximum power output on wattmeter. |
11, F See Pro- Repeat Steps 7 & 8 for maximum readings as shown in the following chart:
cedure
For PA | METER READING !
BOARD |
FROM: TO:
4EF33A10 0.17 V at 25 MHz 0.4 V at 33 MHz !
|
4EF33B10 0.3 V at 33 MHz 0.5V at 42 MH=z i
4EF33C10 0.5 V at 42 MHz 0.65 V at 50 Miz i
12 G PA LOADING & |0.73 Volts Press the HIGH SENSITIVITY switch. Then adjust PA LOADING slightly clockwise and tune PA !
PA COLLECTOR |maximum COLLECTOR for maximum power output. Repeat until meter reading is 0.73 Volts Maximum,
NOTE

Do not attempt to set PA current by increasing only PA LOADING. |
Reading will increase only when PA COLLECTOR is re-tuned for maximum =
powar output following each slight clockwise adjustment of PA LOADING, |

13, G €17, PA BASE |Maximum Tune C17, PA BASE and PA COLLECTOR for maximum power output on wattmeter,
PA COLLECTOR

14, F See Pro- Check for readings obtained inm Step 11, If necessary, repeat Steps 7 and 8 until proper readings |

cedure are obtained.

15. G 0.73 Volts Press HIGH SENSITIVITY switch and check for meter reading of 0.73 Volts maximum. If necessary,

maximum, repeat Step 12 until proper reading 1s obtained,

16, €107 (Clo8 Loosely couple frequency counter to output and adjust Cl07 for proper frequency output., (Switch
in 2-freq. to F2 and adjust Cl08B on 2-frequency units. 1In 3- or 4-frequency units, adjust C2619 or C3622
units, and as required.)

C2619 or NOTE
t2nas dp For proper frequency control of the transmitter, it is recommended that
multi-freq. a

it all frequency adjustments be made when the equipment is at a temp. of
| WO 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-82-A
RC-1697B



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. VTVM similar to: 3. Audio Generator

Bird #43 GE MODEL 4EX6A10

Jones #711N

Triplett #850
Heath #1M-21

4, Deviation Meter (with a .75 kHz 51 Multimeter similar to:

scale) similar to:
GE TEST SET

Measurements #140 MODEL 4EX3Al0 or 4EX8K11l

Lampkin #205A

STEP 1

POWER MEASUREMENT
TEST PROCEDURE

A. Connect transmitter output to wattmeter as shown below:

WATTMETER

50 OHM
COAX
CABLE

ANTEMMA
ouTPUT

B. Key transmitter and check wattmeter for minimum reading of
50 watts.

SERVICE CHECK
Refer to Service Hints on Transmitter Troubleshooting Procedure.

STEP 2

TONE DEVIATION WITH CHANNEL GUARD
TEST PROCEDURE

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

<*— ANTENNA

DEVIATION METER

MOD
ADJUST
R115

t COUNTER-
CLOCKWISE

CHANNEL GUARD BOARD

TONE ADJUST
(ON UNDERSIDE OF RADIO)

R643

B. Set MOD ADJUST control R115 fully counterclockwise. -
WMy,
Ce Key transmitter and check for 0.75 kHz deviation. If N 7
reading is low or high, adjust Channel Guard TONE AD- il
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

1 L S
ﬁ?‘iu TO PIN 15

== 10 pIN 7

DEVIATION METER

; )1!
|

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
J202-18 to J202-16 (GRD).

E. Deviation reading should be *4.5 kHz.

F. Adjust MOD ADJUST Control R115 until deviation reads
4.5 kHz on plus (+) or minus (=) deviation, which-
ever is greater. This adjustment should be made with
the correct level of tone applied on Channel Guard
transmitters.

NOTES: -- 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-
quency, voltage and temperature.

If the deviation reading plus (+) and minus (-) differs by more than 0.5

kHz, check the following:

G. Recheck Step 1 as shown in the Transmitter Alignment
Procedure.

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

AUDIO OSCILLATOR

4.5 kHz
\\ L7y

DEVIATION METER

METER



FRONT END ALIGNMENT

These instructions are for tupning the oscillator and RF stages of the receiver and
may be used when changing the receiver crystal or frequency. When necessary to realign
the entire receiver, refer to the COMPLETE RECEIVER ALIGNMENT. For receivers with Noise
Blankers, refer to the Noise Blanker Troubleshooting Procedure.

EQUIPMENT REQUIRED

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

2, 25-50 MHz signal source (keep signal level below saturation).

PRELIMINARY CHECKS AND ADJUSTMENTS

1. Plug GE Test Set into receiver centralized metering jack J304. Set meter polarity

switch on + and meter sensitivity switch to 1.
negative lead to J304-13 (ground).

If usipg Multimeter, connect the

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 Models 4EP57A10 in Rev. G or later or 4EP59A10 in Rev. D or later, set

PA Bias R392 for a reading of 1.3 Volts,

For Power Regulators Model 4EPS57A10 in

Rev. F or earlier or 4EP59A10 in Rev, C or earlier, set R392 for a reading of 0.7
Volt. 1In combinations with Power Regulator Model 4EP76A10, set R392 for a reading
of 1,3 Volts., In combinations with Power Regulator 4EP78A10, set R392 for a

reading of 0.9 Volt,.

ALIGNMENT PROCEDURE

Sweep
Sawtooth
Voltage

Sweep
Generator
(Or Scope
Sweep )

METERING POSITION
STEP | 4EX3A10 | MULTIMETER | TUNING METER PROCEDURE
+ at J304 CONTROL READING
Ly D pin 4 L305 See Switch to Fl, put in F1 crystal and
osc and Procedure| tune L305 for maximum meter reading
L306 and L306 for minimum reading (0.28 v)|
2. D pin 4 L305 See For multi-frequency receivers, ad-
0sC and Procedure | just L305 for maximum and L306 for
L306 minimum meter reading. Adjust coils
for equal readings on highest and
lowest frequencies.

3. Preset L301 thru L304 to approxi-
mate-frequency. (Slug at top of
coil for highest frequency, and
slug centered in coil for lowest
frequency. Do not tune slugs be-
low center of coil.)

4, B pin 3 L301 Maximum Apply on-frequency signal to J301.

LIM 1 thru Tune L301 thru L304 for maximum
L304 meter reading. Keep signal below
saturation at each stage and on
discriminator =zero.
5. L301 While receiving a weak on-frequency
and signal from the antenna, tune L301
L302 and L302 for best quieting.
6. A pin 4 C311(C316| Zero Apply the exact channel frequency
DIsC for 2- signal to J301 and tune C311 (C316
freq. or for 2-frequency) for zero discrim-
c2612, inator reading. 1In 3- or 4-frequen-
C2607 and cy units, tune C2612, C2607 and
C2602 for C2602 as required.
4-freq.)
NOTE
For proper freq. control or the re-
ceiver, it is recommended that all
freq. adjustments be made when the
equipment is at a temp. of approx.
75°F. 1In no case should fregq. ad-
justments be made when the equipment
is outside the temp. range of 50° to
90°F.,
SQUELCH ADJUSTMENT
7. Set SQUELCH Control (R400) to open
30° with a 4 d? SINAD signal. (Approx-
imately 30" counterclockwise of cri-
tical squelch position)

5.3MHz
Signal | 0sc a'El Receiver i Detector_Circuit -
Generator l__.0304-B Rk H | LIOOD pf R -
) @06-8 | 'l sl Ké :
< IN9O
i Q@ ©Antenna = :
= Input = [

Scope

———11]

% Same as Receiver 2nd Osc.

Figure 1 - High and Low IF FILTER TEST Circuit

4-FREQUENCY
BOARD

C2612
F2

C2607
F3

C2602
F4

EQUIPMENT REQUIRED

L

2,

3.

COMPLETE RECEIVER ALIGNMENT

For receivers with Noise Blankers, refer to page 60 for Noise Blanker Checks.

GE Test Set Models 4EX3A10 or 4EX8K10, 11 (or 20,000 ohms-per-volt Multimeter).

below saturation.

For Alignment steps 4 thru B - Oscilloscope,

(see Figure 1 for circuitry).

PRELIMINARY CHECKS AND ADJUSTMENTS

1,

meter,
R392 for a reading of 1.3 Volts.
set R392 for a reading of 0.7 Volt.

A 5.3 MHz #200 Hz and a 25-50 MHz signal source,

Couple the 5.3 MHz signal through a 0,0l-pf capacitor, Keep signal levels

sweep generator, 5.3 MHz marker generator and construct a detector circuit

Plug GE Test Set into the receiver centralized metering jack J304. Set meter polarity switch on + and meter sensitivity

switch to TEST 1.

If using multimeter, connect the negative lead to J304-13 (ground).

Switch Test Set to Position "I" (or measure at collector of Q318 with multimeter). Reading should be a nominal 13.8 Volts,

Switch to Position "J" (or measure at top of C443 with multimeter), and check for a reading of 10 Volts. If reading is not
correct, refer to power regulator Outline Diagram and set R19 for +10 Volts.

Turn SQUELCH control fully clockwise and VOLUME control to minimum, Switch to Position "G" or measure at J304-9 with multi-
In combinations with Power Regulator Models 4EP57A10 in Rev, G or later or 4EP59A10 in Rev. D or later, set PA Bias

For Power Regulators Model 4EP57A10 in Rev. F or earlier or 4EP59A10 in Rev. C or earlier,
In combination with Power Regulator Model 4EP76A10, set R392 for a reading of 1.3 Volts.

In combinations with Power Regulator 4EP78A10, set R392 for a reading of 0.9 Volt,
ALIGNMENT PROCEDURE

METERING POSITION

STEP TEST SET | MULTIMETER TUNING METER READING PROCEIURE
4EX3A10 + at J304 CONTROL
DISCRIMINATOR
1. Remove 1st oscillator crystal., Then apply a 5.3 MHz signal to the base
of Q306.
2. A pin 10 L329 See Adjust L329 (discriminator primary) 1/2 turn up from bottom of range.
DISC Procedure
B A pin 10 L330 Zero Tune L330 (discriminator secondary) for zero meter reading.
DISC
HIGH AND LOW IF FILTER (SEE NOTE 1)
4, B pin 2 1321 thru Maximum Tune L321 thru L328 for maximum meter reading.
LIM 1 Lazs
5. B pin 2 €333, Maximum Tune €333, C336 and C339 for maximum meter reading.
LIM 1 €336,
caae
6. €333, Disable the 2nd oscillator by grounding the base of Q305 through a 0.
€336 0.01 pf capacitor. Connect scope, signal generator and detector as
and shown in figure 1. Sweep RF 50 kHz at 20 Hz. Connect 5.3 MHz marker
€339 to the base of Q304. Tune €333, €336 and C339 for scope pattern shown.
Keep marker signal centered between humps and signal level below
saturation.
T L321 thru Disconnect detector, remove short from base of Q305 and connect scope
L328 to 1lst LIM test point, Adjust L321 thru L328 for symetrical wave
form shown, with marker in center.
8. A pin 10 Check to see that discriminator idling voltage is within 0.05 volts
DISC of zero with no signals applied and the modulation acceptance bandwidth
is between *6 and *8 kHz.
0SC/MULT
9. D pin 4 L305 & See Remove short from base of Q305, if present, then insert lst oscillator
0sC L306 Procedure crystal, Adjust L305 for maximum meter reading, and L306 for minimum
meter reading (0.28 v).
10, D pin 4 L3035 & Maximum For multi-frequency receivers, adjust L305 for maximum meter reading
0sC L3086 and L306 for minimum meter reading. Adjust coils for equal meter
readings on highest and lowest frequencies.
RF
11, B pin 3 L301, L3o02 Maximum Apply on-frequency signal to J301, then tune L301 thru L304 for maximum
LIM 1 L1303 and meter reading. Keep signal below saturation at each stage and on dis-
L304 criminator zero. For multi-frequency receivers, adjust coils for best
performance on all frequencies.
12, L301 While receiving a weak on-frequency signal from the antenna, tune L301
and L302 for best quieting.
FREQUENCY ADJUSTMENT
13. A pin 4 €311 (C31le Zero Apply the exact channel frequency signal to J301 and tune C311 (and C316
DISC for 2-freqd for 2-frequency) for zero discriminator reading. In 3- or 4-frequency
or C2612, units, tune C2612, C2607 or C2602 as required.
C2607 and
C2602 for NOTE 2
four-treds For proper freguency control of the receiver, it is recommended that
all frequency adjustments be made when the equipment is at a temp. of
approx., 75°F. In no case should frequency adjustments be made when
the equipment is outside the temp. range of 50° to 90°F.
14, 30° Set SQUELCH control (R400) to open with a 4 db SINAD signal. (Approx-

imately 30° counterclockwise of eritical 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 TYPE ER-46-A

RC-1698D



TEST PROCEDURES

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

TEST EQUIPMENT REQUIRED
@ Distortion Analyzer similar to:
Heath IM-12

@ Signal Generator similar to:
Measurements M=800

e 6-dB attenuation pad, and 3.2 ohm,
l0-watt resistor

SIGNAL GENERATOR

CHANNEL FREQUENCY

OUTPUT

6dB PAD

DEVIATION
CONTROL

/ CONNECT A 3.2-OHM 10-WATT RESISTOR LEVEL
FROM PIN 15 TO PIN 16 (GND) ON J304

THEN DISCONNECT SPEAKER

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 Pro-
cedures, be sure the receiver is tuned and
aligned to the proper operating frequency.

PRELIMINARY ADJUSTMENTS

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

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

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

DISTORTION ANALYZER

INPUT

CONTROL

S,

)9 &ED oL
n O ;
INPUT >

RANGE CONTROL

(SET LEVEL &
DISTORTION RANGE)

STEP 1

AUDIO POWER OUTPUT AND DISTORTION
TEST PROCEDURE

Measure Audio Power Qutput as follows:

A,

D.

Connect a 1,000-microvolt test signal modulated by 1,000
hertz with +3.0 kHz deviation to the antenna jack J301.

When speaker is used, disconnect speaker (and handset if
present). Hook up a 3.2-ohm load resistor from J304-15
to J304-16 as shown.,

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

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

SERVICE CHECK

If
is

EO

G.

H-

the distortion is more than 5%, or maximum audio output
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 counterclockwise. Then
connect a milliammeter in series with the red lead at
TB5-1. With no signal in, adjust R4 on the Audio PA
board for a reading of 20 milliamperes. This adjustment
should not be necessary unless one of the Audio PA tran-
sistors 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)

If STEP 1 checks out properly, measure the receiver

sensitivity as follows:

A. Apply a 1000-microvolt, on-frequency

signal modulated by 1000 Hz with 3.0-kHz
deviation to J301,

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

C. Place the RANGE switch to the SET LEVEL
position (filter out of the circuit) and
adjust the input LEVEL control for a +2
dB reading on a mid range (30%).

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

E. The 12-dB difference (Signal plus Noise
and Distortion to noise plus distortion
ratio) is the ''usable" sensitivity level.
The sensitivity should be less than
rated 12 dB SINAD specifications with an
audio output of at least 2.5 watts 2.85
volts RMS across the 3.2-ohm receiver load
using the Distortion Analyzer as a VTVM).

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

SERVICE CHECK

If the sensitivity level is more than
rated 12 dB SINAD specification, check the
alignment of the RF stages as directed in the
Alignment Procedure, and make the gain
measurements as shown on the Troubleshooting
Procedure.

STEP 3
MODULATION ACCEPTANCE

BANDWIDTH (IF BANDWIDTH)

If STEPS 1 and 2 check out properly,

measure the bandwidth as follows:

A.

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

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

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

The deviation control reading for the
12-dB difference is the Modulation
Acceptance Bandwidth of the receiver,
It should be more than =6 kHz (but less
than +8 kHz).

SERVICE CHECK

If the Modulation Acceptance Bandwidth

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



PARTS LIST
LBI-3904C
4EG21A10-13  19C311008-G1, G2
4EG21B10-13  19C311008-63, G4
4EG21C10-13  19C311008-65, G6
19A122220-G3
--------- CAPACITORS- - - - - - ~ - - -
C101 7491395-P114 Ceramic disc: ,0022 pf *£10%, 500 VDCW; sim to
RMC Type JL.
Cl02 19B209243-P5 Polyester: 0,047 uf +20%, 50 VDCW.
Cc103 19B209243-P1 Polyester: 0.01 pf £20%, 50 VDCW,
C104 7491395-P111 Ceramic disc: .0015 pf #10%, 500 VDCW; sim to
RMC Type JL.
C105 5494481-P111 Ceramic disc: 1000 pf *20%, 1000 VDCW; sim to
RNC Type JF Discap.
Cl06 5496267-P9 Tantalum: 3.3 pf *¥20%, 15 VDCW; sim to Sprague
Type 150D,
c107 5491271-P103 Variable, sub-miniature: approx 1,7-8.3 pf,
750 v peak; sim to EF Johnson 189,
€109 5496219-P39 Ceramic disc: 8,0 pf *5%, 500 VDCW, temp coef
O PPM.
C111 5496219-P50 Ceramic disc: 30 pf 5%, 500 VDCW, temp coef
O PPM,
C1154 5493366-P1000J Mica: 1000 pf 5%, 100 VDCW; sim to
Electro Motive Type DM-15.
Cl115B 5493366-P680K Mica: 680 pf *#10%, 100 VDCW; sim to
Electro Motive Type DM-15.
Cl1l6 19B209243~-P1 Polyester: 0,01 pf #20%, 50 VDCW,
Cl17A 5493366-~P1000J Mica: 1000 pf +5%, 100 VDCW; sim to
Electro Motive Type DM-15.
Cl117B 5493366-P680J Mica: 680 pf 5%, 100 VDCW; sim to
Electro Motive Type DM-15.
Cl18A 5493367-P1500J Mica: 1500 pf 5%, 100 VDCW; sim to
Electro Motive Type DM-20.
Cc118B 5493367~-P1000J Mica: 1000 pf 5%, 100 VDCW; sim to
Electro Motive Type DM-20,
C119A 5496372-P350 Ceramic disc: 220 pf 5%, 500 VDCW, temp coef
-4700 PPN,
C119B 5496372-P146 Ceramic disc: 180 pf 5%, 500 VDCW, temp coef
-3300 PPNM.
€120 5493366-P470J Mica: 470 pf 5%, 100 VDCW; sim to
and Electro Motive Type DM-15.
Cc121
Cl22A 5496372~-P350 Ceramic disc: 220 pf 5%, 500 VDCW, temp coef
-4700 PPM.
Ccl122B 5496372-P146 Ceramic disc: 180 pf 5%, 500 VDCW, temp coef
-3300 PPM.
C123A 5493366-P390K Mica: 390 pf *10%, 100 VDCW; sim to
Electro Motive Type DM-15.
C123B 5493366-P330K Mica: 330 pf *10%, 100 VDCW; sim to
Electro Motive Type DM-15.
Cl24 5493366-P150K Mica: 150 pf +10%, 100 VDCW; sim to
Electro Motive Type DM-15.
C125A 5493367-P2200J Mica: 2200 pf +5%, 100 VDCW; sim to
Electro Motive Type DN-20.
C125B 549336 7-P1000J Mica: 1000 pf *5%, 100 VDCW; sim to
Electro Motive Type DM-20.
C126 19B209243-P1 Polyester: 0.01 pf 20%, 50 VDCW,
Cl27A 5493366-P470K Mica: 470 pf *10%, 100 VDCW; sim to

Electro Motive Type DM-15.

(Cont'd on back of

SYMBOL|G-E PART NO DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
c127B 5493366-P330K Mica: 330 pf +10%, 100 VDCW; sim to Q104 19A115330-P2 Silicon, NPN.
Electro Motive Type DM-15. and
Q105
C127C 5493366~-P220K Mica: 220 pf +10%, 100 VDCW; sim to
Electro Motive Type DM-15, Q106 19A115328-P2 Silicon, NPN,
and
c128 5494481-P129 Ceramic disc: 3900 pf *20%, 1000 YDCW; sim to Qlo7
RMC Type JF Discap. —eemmm-=- RESISTORS - - - - - -~ -~ -
c129 19B209243-P1 Polyester: 0.01 pf $20%, 50 VDCW. R101 3R77-P563J Composition: 56,000 ohms 5%, 1/2 w.
€130A 5496219~P265 Ceramic disc: 120 pf #5%, 500 VDCW, temp coef R102 3R77-P623J Composition: 62,000 ohms +5%, 1/2 w.
-80 PPM.
R104 3R77-P154K Composition: 0,15 megohms #+10%, 1/2 w.
C130B 5496219-P261 Ceramic disc: 82 pf 5%, 500 VDCW, temp coef
-80 PPM, R105 3R77-P562K Composition: 5600 ohms +10%, 1/2 w,
C1314 5496219-P265 Ceramic disc: 120 pf 5%, 500 VDCW, temp coef R106 3R77-P683J Composition: 68,000 ohms #5%, 1/2 w.
~80 PPM,
R108 3R77-P153J Composition: 15,000 ohms 5%, 1/2 w.
C131B 5496219-P261 Ceramic disc: 82 pf 5%, 500 VDCW, temp coef
-80 PPM, R109 3R77-P473J Composition: 47,000 ohms *5%, 1/2 w.
C132 5494481-P127 Ceramic disc: 2700 pf *20%, 1000 VDCW; sim to R110 3R77-P681K Composition: 680 ohms +10%, 1/2 w,
and RMC Type JF Discap.
c133 R11l 3R77-P104K Composition: 0.10 megohms *10%, 1/2 w.
C134A 5496219-P461 Ceramic disc: 82 pf *5%, 500 VDCW, temp coef R112 3R77-P393K Composition: 39,000 ohms +10%, 1/2 w.
-220 PPM.
R113 IMT77-P565J Composition: 5.6 megohms 5%, 1/2 w,
C134B 5496219-P259 Ceramic disc: 68 pf 15%, 500 VDCW, temp coef
-80 PPM, R114 3R77-P473J Composition: 47,000 ohms +5%, 1/2 w.
c134C 5496 219-P255 Ceramic disc: 47 pf 5%, 500 VDCW, temp coef R115 19B209358-P106 Variable, carbon film: approx 75 to 10,000 ohms
~80 PPNM. +20%, 0.25 w; sim to CTS Type X-201.
C135 5494481-P112 Ceramic disc: 1000 pf t10%, 1000 VDCW; sim to R118 3R77-P103K Composition: 10,000 ohms +10%, 1/2 w,
RMC Type JF Discap.
R120 IR 77-P153K Composition: 15,000 ohms *10%, 1/2 w,
C136 19B209243-P1 Polyester: 0,01 pf £20%, 50 VDCW,
R121 3R 77-P101K Composition: 100 ohms *10%, 1/2 w.
C137 7491395-P109 Ceramic disc: 1000 pf +10%, 500 VDCW.
R122 3R77-P681K Composition: 680 ohms £10%, 1/2 w,.
C138 7130348-P3 Molded, phen: .00 pf 30,050 pf, 500 YDCW, temp
coef O PPM; sim to Jeffers Type JM-5/32. R123 3R77-P103K Composition: 10,000 ohms *10%, 1/2 w,
R124A 3R152-P473K Composition: 47,000 ohms +10%, 1/4 w,
------- DIODES AND RECTIFIERS - - ~ - ~ ~ -
R124B 3R152~P393K Composition: 39,000 ohms #10%, 1/4 w,
Ccv10l 5495769-P9 Silicon, capacitive.
and R124C 3R152-P333K Composition: 33,000 ohms *10%, 1/4 w.
Cv102
R125A 3R152-P154K Composition: 0,15 megohms *10%, 1/4 w.
_______ JACKS AND RECEPTACLES - - - - - - R125B 3R152-P124K Composition: 0.12 megohms +10%, 1/4 w,
J2603 Part of printed board. R125C 3R152-P104K Composition: 0,10 megohms *10%, 1/4 w,
Jiol 4033513-P4 Contact, electrical: sim to Bead Chain L93-3. R126 3R77-P103K Composition: 10,000 ohms *10%, 1/2 w,
thru
J104 R127 3R77-P683K Composition: 68,000 ohms +10%, 1/2 w,
J105 19B209303-P1 Plug, phen: 9 pins. R128 3R77-P153K Composition: 15,000 ohms *10%, 1/2 w,
R129 3R77-P393K Composition: 39,000 ohms *10%, 1/2 w,
---------- INDUCTORS- -~ - - - - - - - -
R130 3R77~-P102K Composition: 1000 ohms ¥10%, 1/2 w,
L101A 19C303883-G1 Coil. Includes tuning slug 5491798-Pl,
R131 3R77-P101K Composition: 100 ohms *10%, 1/2 w,
L101B 19C303383-G2 Coil. Includes tuning slug 5491798-P2.
R132 3R77-P181K Composition: 180 ohms +10%, 1/2 w,
L10lcC 19C303883-G3 Coil, Includes tuning slug 5491798-P2.
R133 3R77-P390K Composition: 39 ohms 0%, 1/2 w,
L102a 19C303883~G1 Coil., Includes tuning slug 5491798-Pl.
R134 3R77-P823K Composition: 82,000 ohms *10%, 1/2 w.
L102B 19C303883-G2 Coil. Includes tuning slug 5491798-P2,
R135 3R77-P220K Composition: 22 ohms #10%, 1/2 w,
Lioac 19C303883~G3 Coil. Includes tuning slug 5491798-P2,
R136 3R77-P473K Composition: 47,000 ohms *10%, 1/2 w,
L103A 19C303883-G4 Coil. Includes tuning slug 5491798-P3.
R137A 3R77-P101K Composition: 100 ohms *10%, 1/2 w,
L103B 19C303883-G5 Coil, Includes tuning slug 5491798-P3,
R137B 3R77-P680K Composition: 68 ohms 110%, 1/2 w.
L103C 19C303883-G6 Coil, Includes tuning slug 5491798-P3.
R137C 3R77-P510J Composition: 51 ohms 5%, 1/2 w,
L104A 19C303883-G7 Coil, Includes tuning slug 5491798-P3.
R139 3R152~-P330K Composition: 33 ohms *10%, 1/4 w.
L104B 19C303883-G8 Coil. Includes tuning slug 5491798~P3,
L104C 19C303883-G9 Coil, Includes tuning slug 5401798-3. § | | | === =------ SOCKETS - - - ~ - - = « = « -
L105A 19C303883-G10 Coil. Includes tuning slug 5491798-P5. XY1ol Crystal socket., Includes the following parts:
L1058 19C303883-G11 Coil. Includes tuning slug 5491798-P5. 4033089-P1 Clip, spring tension.
L105C 19C303883~G12 Coil. 1Ipcludes tuning slug 5491798-P5. 19B200525-P9 Rivet,
19A115793-P1 Contact,
--------- TRANSISTORS- - - - - - - - - -
19C311172-P1 Socket .
Qlol 19A115889-P1 Silicon, NPN,
--------- CRYSTALS - - - - - - - - - - -
Q102 19A115123-P1 Silicon, NPN; sim to Type 2N2712.
and Y101 19B206175-P11 Quartz: freq range 2083 to 2750 KHz, temp
Q103 range -30°C to +85°C,

RC-170
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RESISTANCE READINGS
ALL READINGS ARE TYPICAL READINGS MEASURED FROM
TRANSISTOR PINS TO GROUND, WITH ALL POWER
REMOVED FROM THE TRANSMITTER AND WITH EXCITER
+ 10 V SHORTED FROM JIO5-2 TD CHASS515. + OR -
SIGNS SHOW METER LEAD GROUNDED

44— RUNS ON SOLDER SIDE

- DIFFERENTIAL AMPLIFIER
Qﬂs ON BOTH SIDES Al
‘4——— RUNS ON COMPONENT SIDE

FOR READINGS OF USE METER SCALES
1-500 xl

51-5000 X0

5i0-50K X000

EXCITER BOARD

TRANSISTOR | EMITTER BASE [ COLLECTCR

SYMBOL # | — + - + === +

Qo I'680 | 680 1376 | 36K | 135K | 29K

| Qo2 ! 0 | 0 | 135K | 29K | I55K | 29K

PA BOARD alo3 o 0 155¢ | 29k | 75k | 87K
A202 Qo4 680 | 680 5K | 26K | 100 | 100 |

Qos | o 0 35K 14K K| K

Qo6 7l 175 |1 11K 33 | 39

Q107 10 [NOTE-I | O 0 88 | 20

PA ASSEMBLY

TRANSISTOR| __EMITTER BASE COLLECTOR |
SYMBOL # | = + = T = +
LRt vl L ld ’ g. | e 200 | 6.5 |
[A202 @l | GRD | GAD | 5 | 5 150 | 4.2
|A202 Q2 | GRD | GRD 5 | 5 | 150 a__
|A202 3 | GRD | GRD | 3 3 | 150 | 3.8
[A202 G4 | GRD | GRD | 3 5 | 150 | 3.8 |
4202 Q5 | GRD | GRD | 3 3 | 150 | 3.8 |
NOTE
OUTLINE DIAGRAM (19E500879, Rev. 4) [ 255033 MHZ 33 ’egi""”z 42‘5??1""”‘2

25—50 MHZ TRANSMITTER
TYPE ET-82-A

RC-1699C

(19C311783, Sh, 1, Rev, 2)
(19C311783, Sh, 2, Rev, 2)



[—77774——4_@777
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\ N—— R~ POWER AMPLIFIER
; [ S0 T A202-A-BA-C" oc2a PA 190413120
! ; ‘ AC25 Q3/Q5 = i| oro
oLl )
— MLAIETIP/IX-IES %OARD T T 198216105 “ A‘.‘“é"f ‘ i wegs aLzz ov C a5y SF22-0 T0 A202-Ji2 ogFO—>2| H s TEMP
! ®CiA-7-5C ] : >—5
“ o ooy Acig-4-28 T 3 PY X0V B a3, B8R TO K201-F 00> 3| +12v REC
ce ‘ f el .C“ua 4 @ C43A-180-690 o w TO A203/Ai-H2 oy PWR IND
2 | a38-co-s2 | ] —* el R7 ovi- | §8438-100- 500 aL3l Hi2 %Hq
MULT 2 —iHD | | ®L3C-CI0-68 | ot ig® oz Tiw 1 AL L re 10 A2034208 Q28 OgeO—>3| 10v cont
A0 L
Ql 2 . 8 | L7 Lira AL23 ov o8 [ - ‘
l j 4y 05 68 B %6 o | b 9 TO K201-5 0%o—):l/s
P AR
2 R4 | Ewor | 55% ec3ia < e | O w202 W-R-BK T0 J202-18] ™ B
8:3¢ ) e £ 1805890 o 0B TO C203-1 ' £
EXCITER BOARD ‘ o A re y 0% - 660 | OTFo—val 2.5V (eveD)
AR [ AW J7 \\ P207 |
Ql04 QIOS QlO6 Q07 ] L4 2R3 b = RS o2 W — 08 L%n/f?—)9
_ OSCILLATOR BUFFER TRIPLER DOUBLER . i 10 oo HE:) ov B 10 Az03/A1-H6 S - 0] GRD
R L3 _Lca 4 &YV - . 12)% o —i SF22-R  TO A20I-J2~ %[
wi K f R TO TBI-3 WII 9.5V KEYED
ARN7 l . Rize gro%% A3 "'gié 033UF ‘ { I_rm g2 o P22 R T0 AZ03/AI-H37 | || 4—GP
foox oA i s L103 ci38 + 1 b 1.2278' : | W-BR-BL- TO PIO5-4 ] 7 e
A CRIOI | i 4 4 Am AR A -~ 0O—==O—>13} GRD
Yiol ¢ ~ ] e Y04 gy 2 . | | ¢20 ta [eez 7 c39 ) C14
ol 5 3|3 32 | ecm c B | N3 — | 2700 33UF [I5UF SF [i50r I S __I o8 l "
aRriz9 > Jlm, § | wcE: RIS 2oy, cI30 ci3l Rz
A1) 33 o . 100 “§ N N B, Lios It =N P202 ! : . : #18-R-W _ TO A202-J4 15| 12.5v (KEYED)
qR e > \ | 3 5 s 3101 PIOK T0 J202-3 T0 20! -1 E2 L I —
Fl _l_ Py 3 BoIuF SF22-w-8L-0 SFe2-R L zam 4 J9 95 6 = | W-R-BL TO P10O5-3 : ol F2
3ok Ri24 / Moy KEYED 8.5V P2I3 Feia P213 P205 206 .
s 1 o enr L s 1/4W oci23 | 1 cps \NOTE 2 TO C20I-I SF22-0 Womo >
%0__7,/ —~°% 30 T~ e R-IZS ndi24 < N OIUF TO J20i-15 |TO J202-4 TO C202-! #£16-BR TO J201-2 o==o0—>I8
§ - clis 0K S #18-R-W SF22-w #18-G-W HEAT SINK ‘,_\CB
aciz=  [pA RI22 mcis RI32 128 cse SR3e  SRi37 L cias 12.5v MuLT-3! ANP 2 16 PA le TEMP H. TO PI05-9 B J202:-7y 19| MIKE LO
o0iF T 680 ° C'ZST 180 T'OOSSUF T°°27UF 4K T ooz7ur H2 Tl OUTRUTI H3 4 Hi oMl Hi W-G_TO PI05-8 & y202-i5(\| ¢
HE . N > , o+ Iax) % o -020—>2d MIKE HiI
& ¢ ¢ e J02 P02 T 3 A7134854-P4> | |
Shte e . -
K {}
A | a s J20I
208 ~ Cio acizzc —e J103 VW p302e
s L ci36 ry
Ola
SRl OIUF SLEEVE 8 LET HANG ° — = P2
F2 JIOS PIOS BR GREEN ‘ g A202-45 TO J202-14 TO J20I-8 RCVR
. 11 . 1— —) w20i 0 420I-3 TO J201-5 e #18G-W W-G-0 o8B
N ACRIO2 POWER DETECTOR ti2v 1 DRIVER Ic ORIVER I 2.5V OLTAGE READINGS METERING JACK
AY | 1 >4 L/ i v
 vioz ¢ > e e 3 ®AZ03A 190311784 — —— ———— —— —ANTENNA SWITCH T Saama T0 J202-! TO J202-6 4202
4 +10V S W-R 10 TBI-2 i~ C AamA203B . 19c3 2 ALL VOLTAGES ARE TYPICAL READINGS MADE
i€ — S04 . 2 9.5V KEYED|2 | A205/A206 ; R WITH THE TRANSMITTER KEYED AND MEASURED B8 Ha To R202 (SLIDE)
| B Pale b 2.5V TO GROUND WITH A 20,000 OHM-PER-VOLT METER. = U
F2 3 FREQ 2 3y W-R-BL TO J20-16 il o TO A202-J6 +——/ AN _RF CHOKE (25 TO 50 MICROHENRYS) 1S USED IN
W ‘ # 16 BR THE HOT METER LEAD TO AVOID DE- TUNING RF W-BK-G TO PI05-5 2| wor 2
dl W-BR-BL _TO J201-12 [ PA e CIRCUITS,
4 FREQ. | 44 T ' | L' T T NOTE: PA READINGS MARKED WITH AN ASTERISK (X) ARE SF22-W-BL-0 TO A20i—JI 3| Mot 3 INPUT
e RIOI MULT 2 W-8K-G__ TO J202-2 | 808 1T TAKEN WITH THE OSCILLATOR CRYSTAL REMOVED
S S 5o >5 Mot 2 | 5> ~— (NO EXCITATION), AND WITH THE PA HEATSINK AT N T0 420243
00K R103 WIE R : ; 2 ROOM TEMP. (25°C), THE READINGS WITH NO 4| MULT 3 OUTPUT
° ° l( 4 MAT) | S W-BK-BL TO J202-10 EXCITATION WILL DECREASE TO APPROX. 8.5VDC
RIO2 il ¢ M R Il ks 2 9 . AS THE HEATSINK TEMP RISES TO 50°C dxs
s 62K B0220F GRD. BK TO TBI-I L | i czol R20I
RII2 RNl >7 GRD 7 £ Ha
$ 39K S 100K RICE | H5 ¢ 1000y W R - 70203724 (6| 12,5V (KEYED)
s s pYvs y MIKE HI N MKe Hi | eSOy W-e TO yeoi-20 l L 2 <
'°:? Amok'/ WIDE cioz MIKE LO s TO J20i-19 l I R oo (5183}\)?2) * s To-R0IEE 7| e Lo
{ N H - ] . *
43K BAND S0 GaTUF 9 MIKE L0 |9 ] TO V20111 I i 018y, S-10E ALL RESISTORS ARE_1/2 WATT UNLESS 0 TQ A203/AI-HS 8| REV PWR
42v o.6v <103 ~ 9.5V KEYED oRANGE ‘ ‘ c203 OTHERWISE SPECIFIED AND RESISTOR oA
e S OHF — 20 J202-8 ’ - g VALUES IN OHMS UNLESS FOLLOWED BY
8 B Y PRINTED WIRING REVERSE P Ks1000 OHMS OR MEG = 1,000,000 OHMS . ~—1<s| r2.5v
06V X1 oS 1C ! ' VERSE POWER . = CAPACITOR VALLES N ““F%%‘ED‘Z&?L&ED
’ ' J TO MICROMICROFARADS ) UNLI W-BK-BL TO PI05-6 MULT |
E ; o A i VOLTAGE READINGS R e | L of we
‘ ; = IN MICRONENRYS UNLI LOWE|
o n JHESE COMPONENTS ARE PRESENT IN 4EG2IAI ALL VOLTAGES ARE TYPICAL READINGS MADE WITH THE [MODEL NO ' REV LTR  ANT RELAY | ANT SWITCH | POWER INDICATOR a A @USED IN 4EF33820,C20 ONLY MHz= MILLIHENRYS OR Hs HENRY 4=
® A3, Bil, BI3, CIl 8 C TRANSMITTER KEYED AND MEASURED TO GROUND WITH A FagF33a0 A 2 i ANTENNA RELAY @USED IN 4EF33A10, 815, CI0 ONLY
@ THESE COMPONENTS ARE PRESENT (N 4EG2IAIO, 20,000 OHM-PER-VOLT METER. "ZEF33BI0 A % ‘7 K201 :lﬁgg :;\i gg_ig m% ((:E;ggé\lg): w-0-R TO A203/Al-H? 12| For. PWR
Ai2, BIO, BI2, CIO & Ci2. 2EF33CIO A X TC 520173 [P 8 USED IN 42-50 MHZ (4EF 33C10) [N ORDER TO RETAIN RATED EQUIPMENT cA TO TBI-! (G)
RIIG L-ci0e ‘P,’EASE; C%PS'.‘.E';T.? a%e CTFESET' IN 4EG21A10, 4EF 33820 A X { ‘ — LOW PASS FILTER —— . ALL WIRES N22 EXCEPT AS NOTED [PERFORMANCE, REPLACEMENT OF ANY 3| GRO.
47K T 33UF 47K 4EF33C20 A X CR20K ~ K201 FL20OI-A*-B* C 19C311460 g | SERVICE PART SHOULD BE MADE ONLY WITH 4
W RN MW 76 Jeci-7 P Lile clze Lige ci3e L3e cae Lige 2 B2 CONNEST T8 Sl B SOy Broan [ COMPONENT HAVING THE SPECIF|CATIONS W-G-0 T0 c202-2 14| DRIVER I
56M MODEL No | rev| FREQ. | NO.OF} CHAN ALL RESISTORS ARE 1/2 WATT UNLESS GREEN #—————————01 ¢ C2ia Co2a (224 C23a (234  (oaa L24A J204 IN DOTTED LINE) {SHOWN ON THE PARTS LIST FOR THAT PART.
Q03 Qoz T Qo : RANGE | FREQ. GUARD win R o AN RO W-0-R TO J202-I2 e | . | Pl 3@ cs%m [Sém 53 [S3m  cm  (3am FRI3 CONNECTS T0 u3 1N R 283 w-6 To szoi-z0 5| MKE Hi
4EG2IA 0 25-33MC | | RN L FORWARD POWER SR v T° % ‘—» - _ ; < By ~ i M P?—'QW—N T ANT ! - 10t
LIMITER AUDIO AUDIO 4EG2IAII 25-33MC | | X e AR VALES TN POPRAADS CEaUAL e ‘ B o3 ) o ol ¢—e’ T8I I j:‘\ S RLC I g 3 A Sy N ARO3AL ADUSTERAT TEST PER PA—=8| GRO
- TO MCROMICROFARADS ) UNLESS FOLLOWED ‘ el i : L
2EG21A12 25-33MC | 2 BY UE< MCROFARADS, WOUCTANCE VALLES >~ = j 4 TERMINATE WIRES AT 4201 PINS 11, 198 20 WITH <
NOTE: COMPONENTS HAVING NO VALUE SEE TABLE 2EG2IAG Tosaame 2 x - Iroiionaviodiptiv o pi s BK_TO J20I-10 ‘ ‘ P - —— —— 19AI5793.
COMP [25-33 [33-42[42-54 | [comP [25-33 [33-42]42-54 | [comP [25-33 [33-42 J42-54 " 33-a2mc ] e M O rYS OR 1o HENFY S GRD ns o6 v O e 70 P30 Cli-l00® Ci5-68® | W-R—BK 10 J201-7
NO. | "MC MC MC NO. | MC MC c NO MC MC MC 4EG2IBIO ALL FIXED RESISTORS /4w, 28216032 Al L. cal-eaa Ceo43a i8] PT T
ClIS [A~1000 [ A-1000 [8-680 || CI30 |A-120 | A-120 | B-82 |{RI137 | A-100 | B-68 | C-51 4EG21811 33-42mc, | X L ]
cu7_|a-1000]A-1000 [8-680 |[c131 [a-120 | a-iz0 | 8-82 aec2B12 33-a2mcl 2 e
clis_[A-1500 | A-1500 [B-1000 | [ C134 | A-82 | B-68 | €-47 4EG2IBI3 33-42MC| ¢ X
cit9 |a-220|a-220[B-180 || LIOI | A B [ ¢ | 4EG2(CI0 ‘2'5°M°! '
ciel | 470 | 470 [ 470 |[Lic2] a [ c ool | 42-50MC LA
ci22 | a-220 [a-220 [B-180_|[ 103 [ & B c :Ezz:sﬁ i . l::‘:g:z z - (190402621, Rev. 2)
ci23 | A-390[8-330[B-330 || LIa | A B c — L —
ci24 | 150 150 | 160 |[L05| A 8 c 1 (19R621216, Rev. 9)
Cl25 [A-2200 | A-2200]B-1000 | [ Ri24 | A-47K | B-39K | C-33K ]
Ci27 |A-470 | B-330 | C-220 | [ RI2Z5 | A-150K | B-120K| C-100K |

SCHEMATIC DIAGRAM
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TYPE ET-82-A
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(Cont'd from

front of RC-1699)

SYMBOL GE PART NO. DESCRIPTION SYMBOL GE PART NO. DESCRIPTION SYMBOL GE PART NO. DESCRIPTION
MODIFICATION KIT Lis 19D402808-G25 Coil. Includes tuning slug 5491798-P2. c49 19A115917-P5 Variable, compression mica: 180-690 pf, 500 VDCW
im to El .
19A122220-G3 L1c 19D402808-G26 Coil. Includes tuning slug 5491798-P2. sim to Electro Notive Type 30 M
C50 19A115917-P6 Variable, compression mica: 265-880 pf, 500 VDCW;
_________ CAPACITORS- - - - - -~ -~ - - L2A 19D402808-G27 Coil., Includes tuning slug 5491798-P2, sim to Electro Motive Type 30 M, L
c1o8 5491271-P103 ’V,Ig.zinble;ksub;mhtxia;\;r;:h lppr?gglﬂ—s.a pf, L2B 19D402808-G28 Coil. Includes tuning slug 5491798-P2. c52 5494481-P127 Ceramic disc: 2700 pf +20%, 1000 VDCW; sim to
v peak; sim to ohnson . X
P L2c 19D402808-G29 Coil. Includes tuning slug 5491798-P2. RMC Type JF Discap
ci10 5496219-P39 germic disc: 8,0 pf +10%, 500 VDCW, temp coef Ls 19A115700-P2 cot1 c53 198209243-P14 Polyester: 0,33 uf +20%, 250 VDCW.
cl12 5496219-P50 Ceramic disc: 30 pf +5%, 500 VDCW, temp coet €55 5496218-p21 Ceramic disc: 100 pf +10%, 500 VDCW, temp coef
- . - ’ ’ *
opPM, 01 1 - m= PLUGS- - - - - - - - -~ -
c56 5496218-P20 Ceramic disc: 82 pf %1
c113 5494481-P111 Ceramic disc: 1000 pf 120%, 1000 VDCW; sim to Pl 4029840-p2 Contact, electrical: sim to Amp 42827-2, oe “‘. c P 0%, 500 VDCW, temp cocf
and RMC Type JF Discap.
c114 P2 4029840~-P1 Contact, electrical: sim to AMP 41854. c57 5496218-P52 Ceramic disc: 36 pf 5%, 500 VDCW, temp coef
0 PPM.
_______ DIODES AND RECTIFIERS - - - - - - P101 4029840-p2 Contact, electrical: sim to Amp 42827~2.
c58 5491601-P25 Phenolic: 2.0 pf +10%, 500 VDCW.
CR101 19A115603-P1 Silicon. P102 4029840-P1 Contact, electrical: sim to AMP 41854, P . %
and c59 5494481-P127 Ceramic disc: 2700 pf +20%, 1000 VDCW; sim to
CR102 RMC Type JF Discap.
--------- TRANSISTORS - ~ - - ~ - ~ - P
_________ RESISTORS - - - - - - - - - @ LoA115204-p2 Silicon. NN c60 5494481-P26 Ceramic disc: 5000 pf £10%, 1000 VDCW; sim to
- , . RMC Type JF Discap.
R116 3R77-P104K Composition: 0.10 megohm *10%, 1/2 w, Typ p
and Cc61 5494481-P30 Ceramic disc: 3900 pf +10%, 1000 VDCW; sim to
ez | !t 1 ) ~--------- RESISTORS - - - - - - - - RMC Type JF Discap. ’
R119 3R77-P103K Composition: 10,000 ohms *10%, 1/2 w. Rl 3R77-P473K Composition: 47,000 ohms +5%, 1/2 w, c62 5494481-P28 Ceramic disc: 2700 pf +10%, 1000 VDCW; sim to
M .
€S R2 3R77-P180J Composition: 18 ohms 5%, 1/2 w. RUC Type JF Discap
---------- SOCKETS: - - - - - - - - -
—————— DIODE - ————-
XY102 Includes the following parts: S AND RECTIFIERS
PA BOARD Rl 19A115250-P1 Silicon.
4033089~P1 Clip, spring tension. A2024 £
romooszape | mever. 4202 A202A 19D413120-G1 (Used in 19D413124-61) £
. contant A202C A202B 19D413120-G2 (Used in 19D41312462)| | | | ------- JACKS AND RECEPTACLES - -~ - - - -
19A115793-P ontact. .
A202C 19D413120-G3 (Used in 19D413124-G3) Ji 4033513-P4 Contact, electrical: sim to Bead Chain L93-3,
19C311172-P1 Socket. thru
J5
""""" CRYSTALS - - - - - - - - - - S - -~ - - - - —CAPACITORS- - - - - - - - - - 56 103328452 Support
Y102 19B206175~P11 Quartz: freq range 2083 to 2750 KHz, .
—20° ° cl 5490008-P141 Silver mica: 390 pf *10%, 500 VDCW; sim to
temp range -30°C to +85°C. Electro Motive Typl; DM—15: ’ ‘tI:Zru 4033513~-P4 Contact, electrical: sim to Bead Chain L93-3.
c7 5494481-P127 Ceramic disc: 2700 pf +20%, 1000 VDCW; sim to 1
POWER AMPLIFIER ASSEMBLY REC Type JF Discap. Jiz Part of RTI.
4EF33A10 REV A 19D413124-G1 co Part of L3B.
4EF33B10 REV A 19D413124-G? cio Part of L3C. 11t 1 femmmemmmm-e- INDUCTORS- ~ ~ - - - — - — -
4EF33B20 REV A 19D413124-G5 Cl1A | 19B209408-P103 | Variable, mica: 7-50 pf, 400 VDCW. L38 COIL ASSEMBLY
4EF33C10 REV A 133213%44[;3 C11B | 19B209408-P102 | variable, mica: 4-25 pf, 400 VDCW, 19D413121-G1
4EF33C20 REV A 124-G4 c1ic | 198209408-P103 | variable, mica: 7-50 pf, 400voew. || |  p T -=----- CAPACITORS - - - - - - - -
_ ) _ Cc9 7489162-P25 Silver mica: 82 pf +5%, 500 VDCW; sim to
MULTIPLIER BOARD c17A | 19B209408-P108 | vVariable, mica: 70-200 pf, 400 VDCW, Eleotro Notive syne DMAs.
C17B | 19B209408-P106 | Variable, mica: 37-140 pf, 400 VDCW. 5491798-P2 Tuning slug.
A2014 A201A 19B216105-G1 (Used in 19D413124-G1) c20 5494481-P127 E;;m;;c dise: 2700 pf £208, 1000 VOCH; sim to L3c COIL ASSEMBLY
. pe scap.
thru A201B 19B216105-62 (Used in 19D413124-G2,G5) 19D41311.62
Azolc 198216105'63 (Used in 190413124'G3 G4) c21 19B209243-P14 Polyester: 0.33 pf £20%, 250 VDCW, -
! co2 5496267-P14 Tantalum: 15 uf +20%, 20 VDCW; sim to Spragwe | | } j - ------ CAPACITORS - - - - -~ - - - -
Type 150D, clo | 7489162-p23 Silver mica: 68 pf 5%, 500 VDCW; sim to
""""" CAPACITORS: - - - - - - - - - c23 5491601-P25 Phenolic: 2.0 pf +10%, 500 VDCW. Electro Motive Type MM-15.
c1 5496219-P21 3 Cg;a!;li’; disc: 22 pf *10%, 500 VDCW, temp coef c24 7484398-P11 Mica: 100 pf +10%, 500 VDCH; sim to Underwood 549179 8-P2 Tuning slug.
- . J-1-HF
. L4 7488079~P16 Choke, RF: 10 ph 110%, 0.60 ohms DC res max;
C2A 5496219-P263 Ceramic disc: 100 pf 15%, 500 VDCW, temp coef c25 7484398-P10 Mica: 68 pf +10%, 500 VDCW; sim to Underwood sim to Jeffers 4421-7K,
-80 PPM, J-1-HF ’
shEE. L7 7488079-P7 Choke, RF: 1,50 ph +10%, 0.50 ohms DC res max;
€28 5496219-P260 Ceramic disc: 75 pf +5%, 500 VDCW, temp coef c26 7484398-P2 Mica: 47 pf +10%, 500 VDCW; sim to Underwood sim to Jeffers 4411-10K,
- . J-1-HF
. L10 19D413121-G3 Coil,
cc 5496219-P259 Cemamic disc: 88 pf 5%, 500 VDCW, temp coef c28 5496219-P19 Coramic disc: 68 pt 10%, 500 VDOW, temp coef L1z 16D413121-G4 Cotl.
c3 5494481-P129 Ceramic disc: 3900 pf +20%, 1000 VDCW; sim to _ . - L13 7488079-P16 Choke, RF: 10 ph 110%, 0,60 ohms DC res max;
REC Trpe JF Disoep. ’ c33a | 19B209408-P113 variable, mica: 145-325 pf, 400 VDCW. imel Seiters taziioe
ca 19B209243-P4 Polyester: 0.033 uf +20%, 50 VDCW. C33B | 19B209408-P110 [ Variable, mica: 100-250 pf, 400 VDCW. Ll4 7491382-P101 Coil, RF: 100 yh +10%, 4 ohms DC res max; sim
csa 5496219-P257 Ceramic disc: 56 pf £5%, 500 VDCW, temp coef €33C | 19B209408-P108 | Variable, mica: 70-200 pf, 400 VDCW, to Delevan Series 3500.
- : +5%, ) 3
~80 PPM. €37 5494481-P127 Ceramic disc: 2700 pf +20%, 1000 VDCW; sim to L16 7488079-P52 g‘;;“ié A en®9 g}(o%r 0.10 ohms DC res max;
csB 5496219-P252 Ceramic disc: 36 pf 5%, 500 VDCW, temp coef RMC Type JF Discap. :
~80 PPM. c38 19B209243-P14 Polyester: 0.33 uf £20%, 250 VDCW. L7 7488079-P32 ke, RE: o068 b 110%, 0.10 ohms DC res max;
csC 5496219-P248 Ceramic disc: 24 pf +5%, 500 VDCW, temp coef . . . . .
~80 PPM, ’ ’ € 8496267-P14 ??32“1‘;3‘15 15 uf £20%, 20 VDCW; sim to Sprague L18 7488079-P3 Choke, RF: 0.33 ph *20%, 0,07 chms DC res max;
. sim to Jeffers 4411-3M.
6 5490008-P123 Silver mica: 68 pf 10%, 500 VDCH; sim to c43a | 19A115917-P5 Variable, compression mica: 180-690 ;
- , i : -690 pf, 500 VDCW
Electro Motive Type DM-15. sim to Electro Motive Type 30 M, ’ ’
- I C43B 19A115917-P4 Variable, compression mica: 100-500 pf, 500 VDCW;
"""" JACKS AND RECEPTACLES - - - and sim to Electro Motive Type 30 M. ’
J1 4033513-P4 Contact, electrical: sim to Bead Chain L93-3. c43C
and
J2
—————————— INDUCTORS - - - = - - - - -
L1A 19D402808-G24 Coil. Includes tuning slug 5491798-P2,
1

SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
L19 19D413121-G5 Coil.
thru ce 19C300685-P244 Ceramic disc: 56 pf *2%, 500 VDCW, temp coef
L21 ~80 PPM.
L22 19D413121-G6 Coil. c7 19C300685-P352 Ceramic disc: 75 pf +2%, 500 YDCW, temp coef
thru -150 PPHM,
L24
cs 19C300685-P356 Ceramic disc: 91 pf 12%, 500 VDCW, temp coef
L25 19D413121~G7 Coil, -150 PPM.
thru
L27 cs 19C300685-P236 Ceramic disc: 47 pf *2%, 500 VDCW, temp coef
-80 PPM,
L28 7488079~P66 Choke, RF: 27.0 ph *10%, 0.36 ohms DC res max;
sim to Jeffers 4424-2K. Clo 19C300685-P244 Ceramic disc: 56 pf #2%, 500 VDCW, temp coef
-80 PPM,
L31 19B216108-P1 Coil.
€11 5494481-P128 Ceramic disc: 2700 pf +10%, 1000 VDCW; sim to
L32 19B216108-P2 Coil. RMC Type JF Discap.
L33 19B216108-P3 Coil. C13 5491601-P123 Tubular, molded: 1.5 pf 15%, 500 VDCW; sim to
Quality Component Type MC.
L34 19A122813-P1 Coil,
L35 19A122813-P2 cot, a0 0 ] =~ DIODES AND RECTIFIERS- - - -~ - -
L36 19A122813-P3 Coil, CrR1 19A115250-P1 Silicon,
L37 19B216365-G1 ¢z, rrr v | - =-—— INDUCTORS - - - - - - - - -
Ll 7488079-P18 Choke, RF: 15.0 ph £10%, 1,20 ohms DC res max;
_________ TRANSISTORS - - - - - - - - sim to Jeffers 4421-9K.
Ql 19A116028-P1 Silicon, NPN. L2 7488079-P6 Choke, RF: 1.00 ph %10%, 0.30 ohms DC res max;
and sim to Jeffers 4411-8K,
Q2
L3 7488079~P7 Choke, RF: 1,50 ph $10%, 0.50 ohms DC res max;
Q3 19A116060-P1 Silicon, NPN, sim to Jeffers 4411-10K.
thru
Q5 14 19B216005-P11 Coil,
__________ RESISTORS - - - - - - - - - LS 19B216005~P12 Coil.
R1 3R77-P152K Composition: 1500 ohms *10%, 1/2 w. L6 19B216005-P11 Coil,
R2 3R77-P103K Composition: 10,000 ohms #10%, 1/2 w. L7 19B216005-P12 Coil.
R3 3R77-P101K Composition: 100 ohms *10%, 1,/2w. |V ¢+ | = - - - - PLUGS - - - - - - - - - -
R4 3R77-P561K Composition: 560 ohms *10%, 1/2 w. P2 54916 89-P56 RF: 500 VYDC, Includes 12 inch cable
(19B209044-P19),
R6 3R77-P101K Composition: 100 ohms +10%, 1/2 w,
P302 5491689~-P56 RF: 500 VDC. Includes 12 inch cable
R7 3R78~-P470K Composition: 47 ohms #10%, 1 w. (19B209044-P19).
thru
R9
————————— TRANSISTORS - - - - - - - -
R10 3R77-P103K Composition: 10,000 ohms *10%, 1/2 w,
Ql 19A116179-P2 Silicon, NPN,
R11 3R77-P222K Composition: 2200 ohms *10%, 1/2 w, and
Q2
R12 5490205-P15 Composition: 2.7 ohms *10%, 1 w.
————————— RESISTORS - - - - - - - - -
_________ THERMISTORS - - - - - - - - Rl 3R152-P682K Composition: 6800 ohms +10%, 1/4 w.
RT1 19A122944-G1 Thermistor assembly. Includes:
4033513-P14 Contact, electrical. CAN ASSEMBLY
» 19C317077-G2
19C300048-P9 Resistor. Disc: 600 ohms 110%; sim to GE 16D,
POWERDETECTOOR | | | ~  pmTommoee CAPACITORS - = - = - = = -
A203A . c12 5493392-P10 Ceramic, feed-thru: 470 pf *20%, 500 VDCW;
and A203A 19C311784-G2 (Used in 19D413124-G1) sim to Allen Bradley Type FASC. =
Azo3s A203B 19C311784-G1 (Used in 19D413124-G2- G5)
(Includes Differentisl Amplifier, Alwhien | | | - =7 7===°7°7°7°7~ PLUGS - - - - - - - - - -
is factory calibrated). Pl 7104941-P17 Plug, phono: sim to National Tel.
ANTENNA SWITCH | | )} - _-_____ CAPACITORS - - - - - - - -
A205 A205 19C317142-63 42-50 MHz €201 5493392-P7 Ceramic, feed-thru: .00} uf +100%-0%, 500 VDCW;
and A206 19C317142-G4 33-42 MH:z thru sim to Allen Bradley Type FASC.
A206 €203
COMPONENT BOARD c204 5496267-P14 Tantalum: 15 pf +20%, 20 VDCW; sim to
T 150D,
19€317141-G3  42-50 MHz Sprague Type
19C317141-G4 33-42 MH:z
------- DIODES AND RECTIFIERS- - - - - -
CR201 4037822~-P1 Silicon.
————————— CAPACITORS - - - - - - - -
---------- FILTERS- - - - - - - - - -
Cl 5496219-P244 Ceramic disc: 15 pf *#5%, 500 VDCW, temp coef
-80 PPM. FL2014 19C311460-G2 Filter,
c2 5496219-P245 Ceramic disc: 18 pf #5%, 500 VDCW, temp coef FL201B 19C311460-G3 Filter,
-80 PPM.
FL201C 19C311460-G4 Filter,
c3 5494481-P112 Ceramic disc: 1000 pf +10%, 1000 VDCW; sim to
RMC Type JF Discap. [ L JACKS AND RECEPTACLES- - - - - -
Cc4 5494481-pP128 Ceramic dise: 2700 pf +10%, 1000 VDCW; sim to J201 19C303426-G1 Connector: 20 pin contacts.
RMC Type JF Discap.
C5 19C300685-P236 Ceramic disc: 47 pf #2%, 500 VDCW, temp coef

—-80 PPM.

SYMBOL | GE PART NO. DESCRIPTION
J202 19B205689-G1 Connector: 18 pin contacts,
J204 Part of FL201.
----------- RELAYS - - - - - - - - — -
K201 19B209421~P1 Armature, coaxial: 100 ohms +10% coil res, 13,6
VDC +20% operating, 2,2 w, 1 form C contact;
sim to Magnecraft 123X~-3, (Includes P30l1).
---------- PLUGS - - — = e = - m -
P105 Part of W201.
P202 4029840~P2 Contact, electrical: sim to Amp 42827-2,
720
P205 4029840~P1 Contact, electrical: sim to AMP 41854,
P206 19B209151-P1 Terminal, solderless,
P207 Part of W202.
and
pP208
P212 4029840-P6 Contact, electrical: sim to AMP 12080-0,
p213 4029840~P2 Contact, electrical: sim to Amp 42827-2,
P214 4029840-P1 Contact, electrical: sim to AMP 41854,
P301 Part of K201,
---------- RESISTORS - - - _ _ _ — _ .
R201 19B209022-P3 Wirewound: .33 ohms 15%, 2 w; sim to IRC
Type BWH,
R202 19A127073-P1 Slide.
—————————— CABLES- - - - - - - _ _ _
w201 CABLE ASSEMBLY
19B205268-62
---------- PLUGS - - - - - - - - - =
P105 19B209341-P2 Socket, tube: 9 pins; sim to Elco 04-720-XX.
4023840-P2 Contact, electrical: sim to AMP 42827-2,
19A122138-P1 Knob,
w202 CABLE ASSEMBLY
19A121948-G2
---------- PLUGS- - - - - - = - — - -
P207 4029840-pP1 Coatact, electrical: sim to Amp 41854,
P208 4029840-P2 Contact, electrical: sim to Amp 42827-2,
P215 5491689-P56 Cable assembly: includes black RG-58-U cable
with short phono plug molded on one end.
piartiat
1 7147223-P2 Clip.
2 7160861~P16 Nut, sheet spring.
3 4036555-P1 Insulator, washer: nylon. (Used with Ql on
A201A-A201C, Q1 and Q2 on A205 and A206),
1 19A121252-P1 Heat sink. (Used with Q1 on A201A-A201C).
5 19A121676-P1 Guide pin,
6 4029006-pP3 Strap. (Used with Q1 on A201A-A201C).
7 19B216016-Gl Frame,
8 5491541-P305 Spacer, hex,
9 19B216205-G1 Plate,
10 4029851-P18 Clip.
11 19A127181-P1 Plate.
12 4035439-P4 Heat sink. (Used with Ql and Q2 on A205 and
A206),
13 4035306-P2 Washer, fiber. (Used with Rl and R7 on A202A-

A202C).

PRODUCTION CHANGES

Changes in the equipment to improve performance or to simplify circuits are
identified by a "Revision Letter", which is stamped after the model number

of the unit.
visions.
these revisions.

REV. A - Models 4EF33A10, Bl10 & C10

To incorporate new differential amplifier board.

Schematic Diagram Was:

REV. A - Models 4EF33B20, C20

To center the pass-band of the antenna switch.

The revision stamped on the unit includes all previous re-
Refer to the Parts List for descriptions of parts affected by

Changed A203-Al.

Outline Diagram Was:

R

DIFFERENTIﬁIl_ AMPLIFIER

Added C13.

SYMBOL | GE PART NO. DESCRIPTION
14 19C311665~Gl Frame.

15 19B216017-Gl Top cover.

16 19€311281-Gl Bottom cover,

17 19C311277~P1 Heat sink.

18 19C311816-Gl Heat sink,

25-50 MHZ TRANSMITTER ET-82-A
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SYMBOL GE PART NO. DESCRIPTION SYMBOL GE PART NO. DESCRIPTION
In Models 4ER46B10, 11, 14, 15, 18, 19, 22, 24 C483+ 549626 7P5 Tantalum: 4.7 pf *20%, 10 VDC¥; sim to Sprague
and 26 earlier than REV A: Type 150D.
In Models 4ER46A12, 13, 16, 17, 20, 21, 23, 25 Added in Models 4ER46A10, 11, 14, 15. 18, 19, 22,
and 27 of REV B and earlier: 24 and 26 by REV D.
In Models 4ER46Bl12, 13, 16, 17, 20, 21, 23, 25 Added in Models 4ER46B10, 11, 14, 15, 18, 19, 22,
and 27 earlier than REV A: 24 and 26 by REV C.
Added in Models 4ER46A12, 13, 16, 17, 20, 21, 23,
5496267P13 Tantalum: 2.2 pf +20%, 20 VDCW; sim to Sprague 25 and 27 by REV F.
Type 150D. Added in Models 4ER46B12, 13, 16, 17, 20, 21, 23,
25 and 27 by REV E.
C443%* 19A134202P6 Tantalum: 22 uf +20%, 15 VDCW.
Deleted in Models 4ER46Al0, 11, 14, 15, 18, 19,
In Models 4ER46A10, 11, 14, 15, 18, 19, 22, 24 22, 24, 26 by REV G.
and 26 of REV L and earlier: Deleted in Models 4ER46A12, 13, 16, 17, 20, 21,
In Models 4ER46A12, 13, 16, 17, 20, 21, 23, 25 23, 25, 27 by REV J.
and 27 of REV N and earlier: Deleted in Models 4ER46B10, 11, 14, 15, 18, 19,
In Models 4ER46B10, 11, 14, 15, 18 and 19 of 22, 24, 26 by REV F.
REV L and earlier: Deleted in Models 4ER46B12, 13, 16, 17, 20, 21,
In Models 4ER46B12, 13, 16, 17, 20 and 21 of 23, 25, 27 by BREV H.
REV N and earlier:
In Models 4ER46B22, 24 and 26 of REV K and earlier] C484% 19A134202P6 Tantalum: 22 pf +20%, 15 VDCW,
In Models 4ER46B23, 25 and 27 of REV M and earlier
In Models 4ER46A10,11,14,15,18,19,22,24 and 26 of
5496267P10 Tantalum: 22 pf +20%, 15 VDCW; sim to REV M:
Sprague Type 150D, In Models 4ER46A12,13,16,17,20,21,23,25 and 27 of
REV P:
c451 7130348P14 ¥olded phenolic: 2.7 pf +5%, 500 VDCW, temp In Models 4ER46B10,11,14,15,18 and 19 of REV M:
coef approx O PPM; sim to Jeffers Type JM-5/32. In Models 4ER46B12,13,16,17 and 20 of REV P:
In Models 4ER46B22, 24 and 26 of REV L:
c432 19A116030P1 Polyester: .01 pf +20%, 50 VDCW. In Models 4ER46B23, 25 and 27 of REV N:
an
€453 19A134202P5 Tantalum: 3.3 pf +20%, 15 VDCW.
C454 5494481P107 Ceramic disc: 470 pf *20%, 1000 VDCW; sim to In Models 4ER46A10,11,14,15,18,19,22,24 and 26 of
RMC Type JF Discap. REV G-L:
In Models 4ER46A12,13,16,17,20,21,23,25 and 27 of
C455 19A116080P1 Polyester: .01 uf *20%, 50 VDCW. REV J-N:
In Models 4ER46810,11,14,15,18 and 19 of REV F-L:
c456 5490008P15 Silver mica: 33 pf 5%, 500 VDCW; sim to In Models 4ER46B12,13,16,17 and 20 of REV H-N:
Electro Motive Type DM-15. In Models 4ER46B22, 24 and 25 of REV F-K:
In Models 4ER46B23, 25 and 27 of REV H-M:
c459 194116080P1 Polyester: .0l uf +20%, 50 VDCW,
and 5496267P9 Tantalum: 3,3 pf +20%, 15 VDCW.
C460 Added to Models 4ER46A10, 11, 14, 15, 18, 19, 22,
24, 26 by REV G.
C461* 19A134202P7 Tantalum: 2.2 pf *+20%, 20 VDCW. Added to Models 4ER46A12, 13, 16, 17, 20, 21, 23,
25, 27 by REV J.
In Models 4ER46A10, 11, 14, 15, 18, 19, 22, 24 Added to Models 4ER46Bl10, 11, 14, 15, 18, 19, 22,
and 26 of REV L and earlier: 24, 26 by REV F.
In Models 4ER46A12, 13, 16, 17, 20, 21, 23, 25 Added to Models 4ER46B12, 13, 16, 17, 20, 21, 23,
and 27 of REV N and earlier: 25, 27 by REV H.
In Models 4ER46B10, 11, 14, 15, 18 and 19 of
REV L and earlier: C485* 19A134202P112 Tantalum: 0.47 pf *10%, 35 VDCW.
In Models 4ER46B12, 13, 16, 17, 20 and 21 of
REV N and earlier: In Models 4ER46A10,11,14,15,18,19,22,24 and 26 of
In Models 4ER46B22, 24 and 26 of REV K and earlierj REV G-L:
In Models 4ER46B23, 25 and 27 of REV M and earlier In Models 4ER46A12,13,16,17,20,21,23,25 and 27 of
REV J-N:
5496267P13 Tantalum: 2.2 pf #20%, 20 VDCW; sim to In Models 4ER46B10,11,14,15,18 and 19 of REV F-L:
Sprague Type 150D, In Models 4ER46B12,13,16,17 and 20 of REV H-N:
In Models 4ER46B22, 24 and 26 of REV F-K:
c462 19A116080P5 Polyester: ,047 puf $+20%, 50 VDCW. In Models 4ER46B23, 25 and 27 of REV H-M:
c463 19A116080P1 Polyester: .0l uf *20%, 50 VDCW. 5496267P228 Tantalum: 0.47 pf *10%, 35 VDCW.
Added to Models 4ER46Al0, 11, 14, 15, 18, 19, 22,
Cc464 5494481P111 Ceramic disc: 1000 pf #20%, 1000 VDCW; sim to 24, 26 by REV G.
RMC Type JF Discap. Added to Models 4ER46A12, 13, 16, 17, 20, 21, 23,
25, 27 by REV J.
€465 5496267P14 Tantalum: 15 pf +20%, 20 VDCW; sim to Added to Models 4ER46B10, 11, 14, 15, 18, 19, 22,
Sprague Type 150D. 24, 26 by REV F.
Added to Models 4ER46B12, 13, 16, 17, 20, 21, 23,
c466 19A116080P6 Polyester: .068 uf +20%, 50 VDCW. 25, 27 by REV H.
467 19A116080P5 Polyester: .,047 uf *20%, 50 VDCW. Cc486%* 19A134202P8 Tantalum: 15 pf +20%, 20 VDCW.
€468 5496219P47 Ceramic disc: 22 pf +5%, 500 VDCW, temp coef In Models 4ER46A10,11,14,15,18,19,22,24 and 26 of
0 PPM. REV G-L:
In Models 4ER46A12,13,16,17,20,21,23,25 and 27 of
Cc469 5496219P46 Ceramic disc: 20 pf *5%, 500 VDCW, temp coef REV J-N:
thru O PPM. In Models 4ER46B10,11,14,15,18 and 19 of REV F-L:
c473 In Models 4ER46B12,13,16,17 and 20 of REV H-N:
In Models 4ER46B22, 24 and 26 of REV F-K:
c474 5496219P47 Ceramic disc: 22 pf *5%, 500 VDCW, temp coef In Models 4ER46B23, 25 and 27 of REV H-M:
O PPM.
5496267P14 Tantalum: 15 pf #20%, 20 VDCW.
c475 5491656P46 Polyester: .0047 pf *5%, 100 VDCW; sim to Added to Models 4ER46A10, 11, 14, 15, 18, 19, 22,
GE Type 61F. 24, 26 by REV G.
Added to Models 4ER46A12, 13, 16, 17, 20, 21, 23,
c476 5490008P37 Silver mica: 270 pf +5%, 500 VDCW; sim to 25, 27 by REV J.
and Electro Motive Type DM-15. Added to Models 4ER46Bl0, 11, 14, 15, 18, 19, 22,
c477 24, 26 by REV F.
Added to Models 4ER46B12, 13, 16, 17, 20, 21, 23,
c478 5491656P46 Polyester: .0047 pf *5%, 100 VDCW; sim to 25, 27 by REV H.
GE Type 61F.
C487 19A116192P10 Ceramic: 1500 pf +10%, 50 VDCW; sim to Erie
C479 5496219P34 Ceramic disc: 3.0 pf #0.25 pf, 500 VDCW, temp 8121-A050-W5R.
coef O PPM.
C480 7489162P27 Silver mica: 100 pf 5%, 500 V¥DCW; simto | | {77 77777 DIODES AND RECTIFIERS - - - - - -
Electro Motive Type DM-15. CR301 7777146P3 Germanium; sim to Type 1N90.
. + 5
C481 19A116080P106 Polyester: 0.068 uf *10%, 50 VDCW. CR302 403805681 Germanium.
C482%* 5496267P13 Tantalum: 2.2 uf *20%, 20 VDCW; sim to Sprague and
Type 150D. CR303
Qidﬁﬂdl‘2‘6“g$e§§v"ﬁ*}46"l°' 11, 14, 15, 18, 19, 22, CR304 194115250P1 Silicon.
Added in Models 4ER46A12, 13, 16, 17, 20, 21, 23, and
25 and 27 by REV B. CR305
gg"ggd“2‘7“gge§§v“§‘f“m’ 13, 16, 17, 20, 21, 23 CR306 5494922P1 Silicon; sim to Type 1N456.
CR307 19A115250P1 Silicon.,
and
CR308

SYMBOL GE PART NO. DESCRIPTION SYMBOL GE PART NO DE
' SCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL |  GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
CR451 7777146P16 Germanium; sim to Type 1N68A
: . L323% 19411 : . si ;
23252 9A115711P2 ;‘;a":;‘l’;’g‘;f fg:‘ll‘t 355. l@;zhgm to Automatic L330+* 194115711P7 Transformer, freq: 455 KHz; sim to TOKO PEFCN- R308* 3R77P223J Composition: 22,000 ohms +5%, 1/2 R358 3R77P513 ition:
16° 19 by REV O Deleted in 4BR4GBIZ, 13, 16 14734-BRL2. B 194115889P1 Silicon, NPN. In Models ER46A10, 11, 14, 15, 18, 1o, 22, 24 i Composition: 51,000 ohms 5%, 1/2 w.
, . ' 13, 16, thra , 11, 14, 15, 18, 19, 22, 24, N
CR453 7777146P3 Germanium: sim to Type 1N90. 17, 20, 21 by REV J. Induggels 4ER46A10, 11, 14, 15, 18, 19, 22, 24 Q315 ?ﬁ lolcf;d:]i:‘s, EE;:gAi;rligr.ls 17 20 21 3. 25 R359 3R77P562K Composition: 5600 ohms *10%, 1/2 w.
an of REV D and earlier: iaw. ! ' ’ ' ' ces
CR454 19A115250P1 Silicon. ;::duggeﬁ ﬁﬁﬁ’g“iﬂa ;zlu'-lli:} 19, 18, 19, 22, 24 In Models 4ER46Bl10, 11, 14, 15, 18, 19, 22, 24 Q316 19A115123P1 Silicon, NPN. ?Z 3;:)13: 25322958”;?'14 15, 18, 19, 22, 24 raco SRTTPLOSK Composition: 10,000 ohms *10%, 1/2 v.
: and 26 of REV C and earlier: and iam. ' ’ ’ ' ' S .
CR455* 19A115250P1 Silicon. ;:duggeg 32542310& 11,1_14,'15, 18, 19, 22, 24 In Models 4ER46A12, 13, 16, 17, 20, 21, 23, 25 Q317 ?g :«fmleu;': gE;;nge{;rligr.m 17 30 21 23 25 R361 3R77P333K Composition: 33,000 ohms +10%, 1/2 w.
Added to Models 4ER46A10, 11, 14, 15, 18, 19, 22 and earlier: and 27 of REV F and earlier: 27 of REV F and Mier: . ' ’ ’ ’ .. I
24, 26 by REV G. ’ Indlggeli 4ER46A12, 13, 16, 17, 20, 21, 23, 25 To Models 4ER46B12. 13, 16, 17, 20, 21, 23, 25 Q318% 19A115300P4 Silicon, NPN. o and earlier: R362 3R77P181K Composition: 180 ohms *10%, 1/2 w,
Added to Models 4 an of REV F and earlier: 3 lien. ’ ’ : ! .
25’627 oy ey ; ER46A12, 13, 16, 17, 20, 21, 23, Indllodels 4ER46B12, 13, 16, 17, 20, 21, 23, 25 and 27 of REV E and earlier: In Models 4ER46A10, 11, 14, 15, 18, 19, 22, 24 SRTTPL23 Composition: 12,000 ohms 3%, 1/2 w. R363 3RTTP2R2K Composition: 2200 ohms £l0%. 1/2 w.
ggdegetg H:gs'lxs-‘ 4ER46B10, 11, 14, 15, 18, 19, 22, and 27 of REV E and earlier: 19C303062G5 Coil., Includes tuning slug 4038368PL. ﬁ;nd 26 of REV K and earlier: ' ' R309 3R77P202J Composition: 2000 ohms 35%, 1/2 w R364 3R77P5133 Composition: 51,000 ohms #5%, 1/2 w
, y . 19C303062G6 i . n Models 4ER46A12, 13, 16, 17, 20, 21, 23, 25 ; e : : , 8%, :
Added to Models 4ER46Bl2, 13, 16, 17, 20, 21, 23, Coil. Includes tuning slug 4038368P1. L331 19B209405P1 Reactor, audio freq: 142 mh #5%, at 0.1 v and 27 of REV M and earlier: R310% 3R77P153J Composition: 15,000 ohms +5%, 1/2 w R365 3R77P562K ition: 56 +10%
25, 27 by REV H. L324+ 19A115711P1 Transformer, freq: 455 Kiz; sim to Automatic Mg thru 0.27 v; sim to Aladdin 405-101. In Models 4ER4EBIO, 11, 14,15, 18, 19 ot e lo 4ERAEALL. 15 10, of REV E and earlier: Composition: 00 ohms £10%, 1/2 w.
N . . H EV K and earlier: 1 P17 21) jer: ition:
CR456* 4036887P6 iaé;gog, ‘z‘e:e,_ E;(l:gzoé Depiiliid‘?n‘ﬁgﬁﬁgé?é lié lfl*é 1?% 136 19 Lsgzt 19C311181G16 Coil. Includes tuning slug 4038368P1. In Models 4ER46Bl12, 13, 16, 17, 20, 21 of In :ggZi: Zg::ggﬁ' ig fé g: :g g :::g :::i;:: Race SRTTPLIK Composition: 12,000 omns 0%, 1/ w.
ed to Models 4ER46A10, 11, 14, 15, 18, 19, 22, : , » ’ f » an Added to 4ER46B10, 11, 14, 15, 18, 19 by REV G. REV ¥ and earlier: ’ ’ ’ ier: A
i:é 26 by REV L. 21 by REV J. L333* Added to 4ER46B12, 13, 16, 17, 20, 21 by REV J. In Models 4ER46B22, 24, 26 of REV J and earlier: In Models 4ER46B13, 17, 21, of REV F and earlier: R367 3R77P103K Composition: 10,000 ohms *10%, 1/2 w.
ed to Models 4ER46A12 ier: fes
2527 by REV N. . 13,16, 17, 20, 21, 23, In Models 4ER46AL0, 11, 14, 15, 18, 19, 22, 24 L334 19C311181G16 Coil. Includes tuning slug 4038368P1 In Models 4ER46B23, 25, 27 of REV L and earlier: 3R77P123J Composition: 12,000 ohms ¥5%, 1/2 w. R368 3R152P181K Composition: 180 ohms +10%, 1/4 w,
Added to Models 4ER46B10, 11, 14, 15, 18, 19 by an of REV D and earlier: Added to 4ER46Bl0, 11, 14, 15, 18, lglby REV G. 19A115300P2 Silicon, NPN; sim to Type 2N3053. * ition: St
. irpugaels neenld, I 13, 25,20, 20, 22, 2 gt i A || coponiion 22,000 et S KRSy | | R0 | B cmmenivions 3100 o 351, 172
M * ili - i ] i » .
agge:‘to Models 4ER46B12, 13, 16, 17, 20, 21 by ’“d“;";els 4ER46AID, 13, 16, 17, 20, 21, 23, 25 L335e 19311181616 Goil. Includes tuning slug 4038368P1 Q319 19A116774P1 Silicon, NPN; sim to Type 2N5210. §n :ogeis :En:gﬁi, 17, 21, of REV G and earlier: R370 3R77P181K Composition: 180 ohms 10%, 1/2 w.
Added to Models 4ER46B22. 24 an of REV F and earlier: dded 6 . 1 1 n Models 4ER46Bil, 15, 19, of REV D and earl_ler:
e 1 odels iertenaz: 25,227b§yngzvxﬁ I“d"‘é‘;el? 4ER46B12, 13, 16, 17, 20, 21, 23, 25 :ddgd :g :Eg:eg}g. i:li ié‘ }3 ég, é‘i? :i gg g a::d";geoi :g‘é‘*l‘éﬂigé g;ﬁé;}i 18, 19, 22, 24 In Models 4ER46B13, 17, 21, of REV F and earlier: R371 3R77P103K Composition: 10,000 ohms #10%, 1/2 w.
’ N an of REV E and earlier: ’ ’ ’ ’ ’ . :
: In Models 4ER46A12, 13, 16, 17, 20, 21, 23, 25 1 ition: + ition:
18630306266 Coil. Includes tuning slug 4038368P1 1336+ 19C3111816G15 Coil. Includes tuning slug 4038368P1. and 27 of REV M and earlier: SR7T7P123J Composition: 12,000 ohms 3%, 1/2 w. R372 3R77P333K Composition: 33,000 ohms *10%, 1/2 w.
_______ INDICATING DEVICES - - ~ - - — — — . - Added to 4ER46B10, 11, 14, 15, 18, 19 by REV G. In Models 4ER46BlO, 11, 14, 15, 18, 19 of ition: +5% iti
Ds301 19820906 7P1 L 1 0.3 L325+ 19A115711P2 Transformer, freq: 455 KHz; sim to Automatic Added to 4ER46Bl2, 13, 16, 17, 20, 21 by REV J. REV K and earlier: R312 3RTTP202J Composition: 2000 ohms 3%, 1/2 w. R373 3R77P102K Composition: 1000 ohms £10%, 1/2 w.
amp , ow: . ; sim t —-2T. ’ - . > In M -
p, g ma; sim to GE NE-2T ;”g EX12671 Deleted in 4ER46B10, 11, 14, 15, 18, Lsa7s 16C311181616 Coil. Includes tuning slug 4038368P1 R;V :d:}; :E?ﬁ:i-z’ 13, 16, 17, 20, 21 of R313 3R152P103J Composition: 10,000 ohms *5%, 1/4 w. R374 3R77P181K Composition: 180 ohms *10%, 1/2 w.
251’ g; gg;’ 33 Deleted in 4ER46B12, 13, 16, 17, 20, Added to 4ER46Bl0, 11, 14, 15, 18, 19 by REV G. In Models 4ER46B22, 24, 26 of REV J and earlier: R314 3R152P102J Composition: 1000 ohms #5%, 1/4 w R375 3R77P5133 c ition: 51.000 ohms +5% 1/2
—————————— FILTERS — — — = = ~ = = = - - Added to 4ER46Bl2, 13, 16, 17, 20, 21 by REV J. In Models 4ER46B23, 25, 27 of REV L and earlier: ; = : Rat omposition: 51,000 ohms 15%, 1/2 .
FL3oL 19C304219G2 Bandpass: 5.3 MHz. In Models 4ER4GALO. 11, 14. 15, 15,19, 22, 24 L1338+ 19C311181G15 Coil. Includes tuning slug 4038368PL. 19A115889P1 Silicon, NPN. Ra15% 3RTTRI3LI Composition: 330 ohms 5%, 1/2 w. R376
?2 oo ‘l’s 4“465?3 i;‘r ii“ls 18, 19 22, 24 Added to 4ER46B10, 11, 14, 15, 18, 19 by REV G. In Models earlier than REV A: e rea
and 26 of REV G and sarlier: =~ =~ Added to 4ER46B12, 13, 16, 17, 20, 21 by REV J. Q320+ 19A116774P1 Silicon, NPN; sim to Type 2N5210. : R377 3R152P682J Composition: 6800 chms 5%, 1/4 w.
------- JACKS AND RECEPTACLES - - - ~ - - ; ition: itd
1301 110494100 In Models 4ER46AL2, 13, 16, 17, 20, 21, 23, 25 L339+ 19C311181616 Coil. Includes tuning slug 4038368P1. In Models 4ER46A10, i1, 14, 15, 18, 19, 22, 24 3RISZPOLLI Composition: 510 ohms £5%, 1/4 W. R378 3R152P104K Composition: 0.1 megohm *10%, 1/4 w.
Jack, phono t : hen; si i : dded t 46 . ier: i
phono type: phen; sim to Cinch 14H20958. In Models 4ER46B12, 13, 16, 17, 20, 21, 23, 25 :ddid tg 122452%2’ i;; }g. }g, ;g' ;513 gz :gz g ?:duggegi 32K42Aigd T;rlig"-]j 2 1. 23, 25 R316% 3R77P68LJ Composition: 680 ohms 5%, 1/2 w. R379 3R152P153J Composition: 15,000 ohms 5%, 1/4 w.
3302 19B209303P1 Connector, phen: 9 pins. and 27 of REV E and earlier: 4 v A o7 0t REV M and eatlies: =~ on S = ] o
3 19C303062G6 Coil. I In Models 4ER46B10, 11, 14, 15, 18, 19 of In Models earlier than REV A: R380 3R77P3325 Composition: 3300 ohms 5%, 1/2 w.
1303 0il. ncludes tuning slug 403836s8P2, || |} oo o= ier. ’ ! ’ !
° ¢ - TRANSISTORS - = = = = = = = = B o 13 16 17, 20, 21 of 3R152P511J Composition: 510 ohms 5%, 1/4 w. R381 3R77P333K Composition: 33,000 ohms +10%, 1/2 w.
J304 19B205689G2 Co: tor: t L326% 19A115711P1 Transformer, freq: 455 KHz; sim to Automatic Mfg i1i . ai iape ’ ’ ’ ’ R
nnector 16 contacts. EX12670. Deleted in 4ER46B10, 11, 14, 15, 18, 19 Q301* 19A116860P1 Silicon, NPN; sim to Type 2N4996, ?Evlgd:?g i;;:é;gz 24 26 of REV J and earlier: R317 3R77P472] Composition: 4700 ohms *5%, 1/2 w. R382 3R152P221J Composition: 220 ohms 5%, 1/4 w.
overons ;{ ggvﬂg‘} JDeleted in 4ER46B12, 13, 16, 17, 20, Indlgge1§ ;ER‘!GAIO& 11, 14, 15, 18, 19, 22, 24 In Models 4ER46B23, 25, 27 of REV L and earlier: R318 3R77P2725 Composition: 2700 ohms 5%, 1/2 w R383e 3R77P3325 Composition: 3300 ohms 5%, 1/2 w
__________ N J . an of REV H and earlier: : - : Lon 10 .
L301A 19C303960G1 Coil. Includes tuning slug 19B200497D2 In Models 4ER46A10, 11, 14, 15, 18, 19, 22, 24 In Models izRacA1Z, 13, 16, 17, 20, 21, 23, 25 19A115123P1 Silicon, NPN. R320* 3R77P223J Composition: 22,000 ohms *5%, 1/2 w. e oaes 26 ﬂ;dﬁéi :'::MGMO’ 11,14, 15, 18,19,
: g € . and 26 of REV D and earlier: o and earlier: . o . Deleted in 4ER46A10,11,14,15,18,19,22,24,26 by Deleted in Models 4ER46A12, 13, 16, 17, 20, 21
L3018 19C303960G4 In Models 4ER46B10, 11, 14, 15, 18, 19, 22, 24 In Models 4ER46B10, 11, 14, 15, 18, 19 of REV H Q321+ 19A115123P1 Silicon, NPN; sim to Type 2N2712. REV K Y ' ’ 23, 25, 27 by REV N P T e
Coil. Imcl tuni , 11, 14, , 19, 22, rer- . . 25, y -
oil. Includes tuning slug 19B200497P2. and 26 of REV C and earliet: ’ and earlier: i3, 13 16, 17, 20, 21 of REV K Delotea'sn Nodels 4ER4SAI0. 11, 14, 13, 18, 19, Deleted in 4ER46A12,13,16,17,20,21,23,25,27 by Deleted in Models 4ER46Bl0, 11, 14, 15, 18, 19
L301C 1930396066 Coil. Includes tuning slug 19B200497P2. In Models 4ER46A12, 13, 16, 17, 20, 21, 23, 25 and earlier: T T T Deleted in Models 4ER46a12, 13, 16, 17, 20, 21 ; by REV L.
L3024 19C303960611 Coil }’ﬁduﬁ;e‘l’; 2‘;:425’{’2“’ fg“;g“” 20 21 23, 25 In Models 4ER46B22, 24, 26 of REV G and earlier: 23, 25, 27 by REV J. g:izzig in g::gg}g,ié,}é,g,;g.g g;' REV K. 351&;3.1"111 Models 4ER46B12, 13, 16, 17, 20, 21
0il. Includ tuni s > s , , y ’ ier: i 1 s29, 20, 10,2, - .
i ncludes tuning slug 19B200497P2. and 27 of REV E and earlier: In Models 4ER46B23, 25, 27 of REV J and earlier: g;le;:d ;g lé;d;éf, :_ER:;GBIO, 11, 14, 15, 18, 19, Deleted in 4ER46B22 24,26 by REV J. Deleted in Models 4ER46B22, 24, 26 by REV K.
L3028 19C303960G5 Coil. Includes tuning slug 19B200487P2. 1930306266 coi 19A115342P1 Silicon, NPN. Deleted in Models 4ER46Bl2, 13, 16, 17, 20, 21 Deleted in 4ER46B23,25,27 by REV L. Deleted in Wodels 4ER46B23, 25, 27 by REV M.
0il. Includes tuning slug 4038368P1. 23, 25, 27 by REV H ’ .
L302C 19C303960G7 Coil. Includes tuning slug 19B200497P2. s . Q302» 194115330P1 Silicon, NPN. ’ ’ R321 3R77P68LJ Composition: 680 ohms 15%, 1/2 w. R384 3R152P332K Composition: 3300 ohms *10%, 1/4 w.
L327* 19A115711P2 Transformer, freq: 455 KHz; sim to Automatic d Q451 19A115245P1 Silicon. NPN
L3034 19C303960G1 Coil. Includes tuning slug 19B200497P2 Mfg EX12671. Deleted in 4ER4GBIOé 11, 14, %2, 2303* and , - R322 3R77P393J Composition: 39,000 ohms +5%, 1/2 w. R385 3R152P152K Composition: 1500 ohms *10%, 1/4 w.
: 18, 19 by REV G. Deleted in 4ER46B12, 13
’ o 13,18, In Models 4ER46A10, 11, 14, 15, 18, 19, 22, Q452 T L
L303B 19C303960G4 Coil. Includes tuning slug 19B200497P2. 17, 20, 21 by REV J. 24, 26 of REV E and earlier: R323 3R77P103J Composition: 10,000 ohms #5%, 1/2 w. R386+ 3R77P163J Composition: 16,000 ohms 5%, 1/2 w.
In Models 4ER46A12, 13, 16, 17, 20, 21, 23, Q453 19A115889P. Silicon, NPN. stion:
L303C 19C303960G6 Coil. Includes tuning slug 19B200497P2. Indll;geli ;g:MSDAlOé 11;1}4, .15, 18, 19, 22, 24 25, 27 of REV G and earlier: ’ thiu R324 3R77P331J Composition: 330 ohms 5%, 1/2 w. In Models 4ER46Al0, 11, 14, 15, 18, 19, 22, 24
an t; b ° 83 ez; i:r.ls 18 19 22, 24 In Models 4ER46B10, 11, 14, 15, 18, 19, 22, Q455 R325 3R77P392J Composition: 3800 ohms 5%, 1/2 w and 26 of REV K and earlier:
L3044 19C303960G2 Coil. Includes tuning slug 19B200497P2. I“d“;ge 5 Rg‘,‘,“cm 4 1 1 4a. 19, 18, 19, 22, 24, 26 of REV D and earlier: p : 5%, . In Models 4ER46A12, 13, 16, 17, 20, 21, 23, 25
an 11: Y s 211121 igr igr.17 2 21 23, 25 In Models 4ER46B12, 13, 16, 17, 20, 21, 23, | |} -~ - - ==~ -=~< RESISTORS - - - - - - ~ - = R326 3R77P333J Composition: 33,000 obms 5%, 1/2 w and 27 of REV M and earlier:
L304B 19C303960G3 Coil. Includes tuning slug 19B200497P2. I“d“‘z’ge 3 Rg‘v‘, FA L 13,00, 1T 20 B = 25, 27 of REV F and earlier: p : , 5%, . In Models 4ER46B10, 11, 14, 15, 18, 19 of
:;n i clx 4ER4GBT2X ig ig ‘17 20 21, 23, 25 R301 3R77P471J Composition: 470 ohms 5%, 1/2 w. R327 3R77P103J Composition: 10,000 obms 5%, 1/2 w REV K and earlier:
L304C 19C303960G8 Coil. 1Includes tuning slug 19B200497P2. a:;d ‘2’79(; REV E and earlier: ’ ’ ' 19A115245P1 Silicom, NPN. : 4 =%, . In Models 4ER4631?, 13, 16, 17, 20, 21 of
nd e : R302 3R77P103J Composition: 10,000 ohms #5%, 1/2 w. R328+ 3R77P3324 Composition: 3300 ohms 5%, 1/2 W REV M and earlier: 4 earlier:
13054 19030396063 Coil. Includes tuning slug 19B200497P2. . . Q304+ 19A116860P1 Silicon, NPN; sim to Type 2N4996. ; =k, : In Models 4ER46B22, 24, 26 of REV J and earller:
19C303062G6 Coil. Includes tuning slug 4038368P1. R303* 3R77P4725 Composition: 4700 ohms 5%, 1/2 w In Models 4ER46A10, 11, 14, 15, 18, 19, 22, 24 In Models 4ER46B23, 25, 27 of REV L and earlier:
L305B 19C303960G3 il. Imcl tuni 4 . . . 2, 24 ’ - ’ n Models , 11, 14, 19, 38,49, 24,
9606 Coil. Includes tuning slug 19820049702 L328+ 194115711P1 Transformer, freq: 455 KHz; sim to Automatic Mfg and 56 of REV R and Sairigs, 1 19 22, 2 In Models 4ER46A10, 11, 14, 15, 18, 19, 22, 24 e eor domasats. 13 16 23, 25 3RTTP203J Composition: 20,000 obms +3%, 1/2 w.
i . 3 s y ? ’ E) y
L305C 19C303960G9 Coil. Includes tuning slug 19B200497P2. §:§1§$7gév gelelt):‘;et:d“fﬁ';iggélag’ i; %2 12’ In Models 4ER46A12, 13, 16, 17, 20, 21, 23, 25 and 26 of REV J and earlier: :&,llggeéi Rﬁ‘?ﬁ"‘;ﬁg, lz;lie;.”‘ 20, 21, ' R3I8T* 3R77P753J Composition: 75,000 ohms %5%, 1/2 w
. ’ ' ' ’ and 27 of REV K and earlier: In Models 4ER46A12, 13, 16, 17, 20, 21, 23, 25 ) or : — v 5
L3064 19C303960G4 Coil. Includes tuning slug 19B200497P2. 20, 21 by REV J. In Models 4ER46B10, 11, 14, 15, 18, 19 of REV R and 27 of REV L and earlier: ;zd“ggiﬁef““mo’ 11, 14, 15, 18, 19 of REV G Deleted in Models 4ER46a10, 11, 14, 15, 18, 19,
In Models 4ER46A10, 11, 14, 15, 18, 19, 22, 24 and earlier: In Models 4ER46B10, 11, 14, 15, 18, 19 of REV J In Models 4ER46B12, 13, 16, 17, 20, 21 of REV J 22, 24, 26 by R o 21
L306B 19C303960G4 Coil. Includes tuning slug 19B200497P2, aﬁd 26eof REYV b and cariier: ' , s ’ In Models 4ER46Bl12, 13, 16, 17, 20, 21 of REV K and earlier: e e s s , , , g;le;gd ;r; :odsll‘; ‘AIlER46A12, 13, 16, 17, 20, ,
: and earlier: In Models 4ER46B12, 13, 16, 17, 20, 21 of REV L : jor: » 25, 27 by -
L306C 19C303960G10 Coil. Includes tuning slug 19B200497P2, Iﬁd“;gﬂi 32542"3& lihﬁkls' 18, 19, 22, 24 In Models 4ER46B22, 24, 26 of REV G and earlier: and earlier: i: :ggziz ;’g:gggg- gg g?l g£ gg:g ::g :::i::: Deleted in Models 4ER46B10, 11, 14, 15, 18, 19,
e Meders 4ERAGA12, 13, 16, 17, 20, 21, 23, 25 In Models 4ER46B23, 25, 27 of REV J and earlier: In Models 4ER46B22, 24, 26 of REV H and earlier: R : 12)219%:& fg gzd‘g‘s’ ifsmemz 13 16 17, 20, 21
3 , ’ » » ’ i . 3 ) ) N . 3 )
t:gz 19B205224G1 Coil. and 27 of REV F ané eaxtlier: LoA11534281 Silicon. NPN In Models 4ER46B23, 25, 27 of REV K and earlier: 3R77P122J Composition: 1200 ohms #5%, 1/2 w. 23, 25, 27 by REV H.
In Models 4ER46Bl2, 13, 16, 17, 20, 21, 23, 25 , : s
L309 and 27 of AoV B oand eatlier: |’ 3R77P272J Composition: 2700 ohms 5%, 1/2 w. R329 3R77P331J Composition: 330 ohms #5%, 1/2 W. R77P300J Composition: 30 ohms 5%, 1/2 w
3 : Q305 19A115889P1 Silicon, NPN; sim to Type 2N2712. : ok, R388 3 P omposition: 5%, .
L 04 i1. . d ition: + o
10 19820493263 Coil 19C30306266 Coil. Includes tuning slug 4038368P1. Q306+ 18A115910P1 Silicon. NBN: sim to Type 2N3906 R304 3R77P102J Composition: 1000 ohms 5%, 1/2 W. R350 3R77P103K Composition: 10,000 ohms *10%, 1/2 w. R380% 3R77P1023 Composition: 1000 ohms 5%, 1/2 w.
L321% 19A115711P1 Transf. r, f : 455 KHz; sim to Automatic Mf . ’ ’ ition: +! . Pts
and e rero bileted in 4znd6mi0; 11, 14, 15, 18, 16 L3297+ 19A115711P6 Trapsformer, freq: 435 Miz; sin to TOKO PEFCN- In Models 4ER46A10, 11, 14, 15, 18, 19, 22, 24 R305 3RTTPLS3S Composition: 15,000 ohms 15%, 1/2 w R351 3R77P333K Composition: 33,000 ohms +10%, 1/2 w. In Models 4ER46A10, 11, 14, 15, 18, 19, 22, 24
- . ted 1 6B12, 13, 16, 17 14733-CxX12. i earlier: ition: + and 26 of REV K and earlier:
L322 i ‘Qﬁvngv jheteted an 4ER46B12, 13, 16, 17, 20, In Models 4ER46A10, 11, 14, 15, 18, 19, 22, 24 ?:duggeg; ';E;Lg;‘l‘;d carler: 20 21, 23, 25 R306 3R77P272J Composition: 2700 ohms ¥5%, 1/2 w. R352 3R77P222K Composition: 2200 ohms *10%, 1/2 w. n Models 4ER46A12, 13, 16, 17, 20, 21, 23, 25
° and 26 of REV D and earlier: d il ’ ’ ’ ’ el and 27 of REV M and earlier:
and 27 of REV K and earlier: R307* 3R77P153J Composition: 15,000 ohms 15%, 1/2 w. R
In Models 4ER46A10, 11, 14, 15, 18, 19, 22, 24 In Models :g‘;‘g“;gé g;li:;,lsv 18, 19, 22, 24 In Models 4ER46B10, 11, 14, 15, 18, 19 of REV In Models 4ER46a10, 11, 14, 15, 18, 19, 22, 24, R353 3R77P562K Composition: 5600 ohms +10%, 1/2 w. In Models 4ER46BIO, 11, 14, 15, 18, 19 of
and 26 of REV D and earlier: In Models 4ER46ALZ, 13, 16, 17, 20, 21, 23, 25 and earlier: 26 of REV E and earlier: R3I54 3R77P103K Composition: 10,000 ohms *10%, 1/2 w T aohs ohaenls 16, 17, 20, 21 of
In Models 4ER46B10, 11, 14, 15, 18, 19, 22, 24 DT et REV F and earlier: 7 In Models 4ER46B12, 13, 16, 17, 20, .21 of REV K In Models 4ER46A12, 13, 16, 17, 20, 21, 23, 25, p : , +10%, . In Models 4ER46B12, 13, 16, 17, 20, o
and 26 of REV C and earlier: I odels 4BR4GBI2, 13, 16, 17, 20, 21, 23, 25 and earlier: ; 27 of REV G and earlier: R355 3R77P333K Composition: 33,000 ohms *10%, 1/2 w REY M and o eps. 24, 26 of REV J and earlier:
In Models 4ER46A12, 13, 16, 17, 20, 21, 23, 25 “d 27e T REV E and earlief: ' 4 4 In Models 4ER46B22, 24, 26 of REV G and earlier: In Models 4ER46B10, 11, 14, 15, 18, 19, 22, 24, : s =i, . In Models 4ER46B22, , o M nd a 1,9 :
and 27 of REV F and earlier: an ° and earlier: In Models 4ER46B23, 25, 27 of REV J and earlier: 26 of REV D and earlier: 2356 SR152P222K composition: 2200 oms +10%, 1/4 w In Models 4ER46B23, 25, 27 of REV L and earlier:
In Models 4ER46B12, 13, 16, 17, 20, 21, 23, 25 ) ) B Mcdols iEmaspiz. 13, 16, 17, 20, 21, 23, 25, : +10%, . N
and 27 of REV E and earlier: 19C303062G4 Coil. Includes tuning slug 4038368P1. 19A115245P1 Silicon, NPN. 27 of REV F and earlier: 357 SRTTPLSIK Composition: 180 ohms +10%, 1/2 w. 3R77P681J Composition: 680 ohms 5%, 1/2 w.
19C303062G6 Coil. Includes tuning slug 4038368P1. 3R77P123J Composition: 12,000 ohms 5%, 1/2 w.

CON'T ON 19R620768




PARTS LIST SYMBOL.| GE PART WA, DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
COLOR DOT OR GR. NO.
DENOTES PIN I —\ :
LBI-3723L €326 713034893 Molded phenolie: £ +.08 "
' Pty i i TS B }J;I;ri"ﬁ,:ﬁcj‘i_;ﬁ;’g ca9z 5496219P41 Ceramic disc: 10 pf +0.25 pf, 500 VDCW, temp c431e 194134202P2 Tantalum: 47 uf $20%, 6 VDCW,
g * coef O PPM.
25-50 MHz RECEIVER c327a 5496 219P256 C ic dimcy 51 pf &% e . % In Ht}x?-:-ls 4ER48A10, 11, 14, 15, 18, 19, 22, 24
MODELS 4ER46A10-27 NARROW BAND _Zéa;;ﬂ_ ki = F 200 W EERE chief C393 19A116656P180J1 | Ceramic dise: 18O pf 5%, 500 VDOW, temp coef and 26 of REV L and earlier:
MODELS 4ER46B10-27 WIDE BAND -150 PP, Indmgdels ;ERéb.Mg. 13, 16, 17, 20, 21, 23, 25
C3278 5496219P257 [l isc: 56 +57, and 27 of REV N and earlier:
_i;‘:;; atac:; B6.pt X%, 600 VOCW, temp coet c394 5496219p41 Ceramic disc: 10 pf +0.25 pf, 500 VDCW, temp In Models 4ER46R10, 11, 14, 15, 18 and 19 of
" coef O PPM. REV L and earlier:
cazic 5496219P255 Geramic dise: 47 pf 55, 500 = < In Models 4ER46B12, 13, 16, 17, 20 and 21 of
. T R o VECH;. kewp coel c3g5 5490008P35 Silver mica: 220 pf 5%, 500 VDCW; sim to REV ¥ and earlier:
SYMBOL GE PART NO. DESCRIPTION Electro Motive Type DM-15, In Models 4ER46B22, 24 and 26 of REV K and earlier:
3284 5490008P27 Silver mica: 100 pf *5%, 500 VDCW: sim to In Models 4ER46B23, 25 and 27 of REV M and earlier
Electro Motive Type DM-15 ¥ 396 7491395P109 Ceramic disc: 1000 pf 110%, 500 VDCW; sim to ;
) RMC Type JL. 5486267P2 Tantalum: 47 uf £20%, 6 VDCW; sim to Sprague
C328B 5490008P17 Silver mica: 39 pf #5%, 500 VDCW: sim to Type 150D,
---------- CAPACITORS = = = = = = = == Y DM-1 ! €397 19A116080P1 Polyester: 01 pf +20%, 50 VDCW.
— s106210m255 Electna Motiveype DR=10: i . ca32 184116080P8 Polyester: 0.15 uf +20%, 50 VDCW.
6 Ceramic disc: 47 pf +£5%, 500 VDCW, temp coef c3zsec 5480008P19 8i1 - 5 N C398 19A116080P5 Polyester: 047 pf +20%, 50 VDCOW.
and -B0 PPM. shlﬁﬁnmiﬁiiuﬁyﬁi E:fissm b iy ‘ ) C433s 5496267P10 Tantalum: 22 uf £20%, 15 VDCW; sim to Sprague
c3o01m " c3g9 5494481P112 Ceramic disec: 1000 pf +10%, 1000 VDCW; sim to "mie 150D, . eat
cazg 19a116080P1 Polye : RMC Type JF Discap. Deleted in Models 4ER46A10, 11, 14, 15, 18, 19,
c3olc 54962195251 Ceramic disc: 33 pf +5%, 500 VDCW, temp coef and FEELEr: (0.0 $30%;50) VRO, 22, 24, 26 by REV G.
-80 PPM. €330 €401 19A116080P1 Polyester: .01 pf +20%, 50 VDCW, Deleted in Models 4ER46A12, 13, 16, 17, 20, 21,
23, 25, 27 by REV J.
€302 7130348P3 Molded phenolic: 1 pf +£,05 pf, 500 VDCW, temp caal 1941 16080P5 Polyester: 0.047 uf +20%, 50 VDCW c402 5490008P119 Stlver mica: 47 pf +10%, 500 VDCW; sim to Deleted in Models 4ER46B10, 11, 14, 15, 18, 18,
coef approx 0 PPM; sim to Jeffers Type JM-5/32, B ' ! Electro Motive Type DM-15. 221'. 24, 26 b)’dkf\' :'IMB
caaz 5496219P254 Ceramic disc: 43 pf + s Deleted in Models 4ER46B12, 13, 16, 17, 20, 21,
c303A 5496219P255 Ceramic disc: 47 pf +3%, 500 VDCW, temp coef 280 PO P 20%;, 500 VICON.tenp coAt c403 5494481P111 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to 23, 25, 27 by REV H.
B SHCITgps-dFPiseAp: c434s 5494481P14 C ic di 2000 pf +10%, 1000 VDO
€333 549044692 Variable, ceramic: 5-25 pf, 350 i eramic disc: pf *10%, W: sim to
C303B 5496219P254 Ceramic disc: 43 pf *5%, 500 VDCW, temp coef temp coef 0; sim to ;3?;“;57_35.9 ¥ Ve c404 19A116080P3 Polyester: .047 pf +20%, 50 VDCW. RMC Type JF Discap.
€334 5406219P34 i d C405 5494481P112 Ceramie dise: 1000 pf +10%, 1000 VDCW; sim to In Models 4ER46A10, 11, 14, 15, 18, 19, 22, 24
caoac 3496219251 Cermic dise: 33 pf +5%, 500 VDCW, temp coef SeramlC iEn:. Ml 20.809E5, BOOSVICK; temn RMC Type JF Discap. and 26 of REV B and earlier: '
-BO PPM . : In Models 4ER46B10, 11, 14, 15, 1B, 189, 22, 24
€335 5486219P254 : +5a vDCW 406 194116080P1 Polyester: .01 pf +20%, 50 VDCW. and 26 of REV A and earlier:
c304 194116080P1 Polyester: .01 uf +20%, 50 VDCW. E;E"‘p‘;ﬁ_‘““' s i nisew cot In Models 4ER46A12, 13, 16, 17, 20, 21, 23, 25
thru C407 7491393P1 Ceramie disc: 001 uf +100% -0%, 500 VDCW; and 27 of REY D and earljer:
JUMPER USED— Eloe €336 5490446p2 Variable, ceramic: approx 5-23 pf, 350 VDCW, sim to Sprague 1219C4. In Models 4ER4GR1Z, 13, 16, 17, w0, 21, 23, 25
IN SINGLE FREQ ) ) temp coef 0; sim to Erie 557-36, and 27 of REV C and earlier:
ONLY - 53213 5496219P255 Ceramic disc: 47 pf +5%, 500 VDCW, temp coef C408 19A116080P1 Polyester:; .01 pf *20%, 50 VDCW. ) N
an -80 PPM. €337 5496219P34 Ceramic disc: 3 pf +0,25 ptf, 500 VICW £ 5480008P131 Silver mica: 150 pf +10%, 500 YDCW: sim to
Ga0TH 0 PPH, 5 U ; Teup oy c409 5494481P112 Ceramic disc: 1000 pf +10%, 1000 VDCW; sim to Electro Motive Type [M-15,
- RMC Type JF Discap.
Ges c3o7c 5486219P251 Cermic disc: 33 pf +5%, 500 VDCW, temp coef c338 5496219P254 Ceramic disc: 43 pf 5%, 500 VDCOW, temp coef C435 18A116080P203 Polyester: 0.022 uf 5%, 50 VDCW.
oy ~80 PPM. -HO DPM. ' ! c4l0 194116080P1 Polyester: .0l uf +20%, 50 VDCW.
N F £436 19C300075P560000 |Polyester: 5600 pf +5%, 100 VDCW: sim to
L] C3084A 7130348P4 Molded prtlenol‘-C: 02-2 pf $0.11 pf, 500 VDCW, c339 5490446P2 Variable, ceramic: approx 5-25 pf, 350 VDCW, c411 19A116080P5 Polyester: 047 pf +20%, 50 VDCW. GE Type BLF.
) temp coef approx PPM; sim to Jeffers Type temp coef O PPM: sim to Erie 537-36,
e JM-3/32, ca12 19A116080P7 Polyester: ©0.1 uf +20%, 50 YDCW. €437 5491656P71 Polyester: .0039 pf 5%, 100 VDCW: sim to
in €340 194115659P1 Variable: approx 16-141 pf, 150 VDCW; GE Type B1F.
-J ﬂ c3osn T130348P12 Molded phenolic: 0.B2 pf £5%, 500 VDCW, temp El-Menco T,pgpu, eh #ix to c413 5494481P108 Ceramic disc: 470 pf *10%, 1000 VDCW; sim to
IS coef approx 0 PPM: sim to Jeffers Type JM-5/32, RMC Type JF Discap. c438 19A116080PT Polyester: 0.1 uf 120%, 50 VDCW.
| 341 5496219P751 Ceramic disc: 33 pf 5%, 500 YDC
1R .8 | c308C 7130348P5 Molded phenolic 1.2 pf +.06 pf, 500 VDCW, temp -750 PPM, £ My Yo cost c4l14 5494481P112 Ceramic dise: 1000 pf $10%, 1000 VDCW; sim to c4a39e 194134202P14 Tantalum: 1 uf £20%, 35 VDCW.
coef approx 0 PPM; sim to Jeffers Type JM-5/32, RMC Type JF Discap.
342 18A116080P1 Polyester: 0.0l uf +20%, 50 VDCW, In Models 4ER46A10, 11, 14, 15, 18, 19, 22, 24,
C3094 5496219P254 Ceramic disc: 43 pf 5%, 500 VDCW, temp coef C415 19A1160B80P1 Polyester: .01 uf #20%, 50 VDCW. and 26 of REV L:
and -80 PPM. €343 5480008P15 Silver mica: 33 pf £5%, 500 VDCW; sim to In Models 4ER46A12, 13, 16, 17, 20, 21, 23, 25,
c3098 Electro Motive Type DM-15, C416 19A116656P180J1 | Ceramic disc: 180 pf 5%, 500 VDCW, temp coef and 27 of REV N:
-150 PP, In Models 4ER46B10, 11, 14, 15, 18, 19 of REV L:
c308C 54896218P251 Ceramic dise: 33 pf +5%, 500 VDCW, temp coef C344 5490008P31 Silver mica: 150 pf £5%, 500 VDCW; sim to In Models 4ER46B12, 13, 16, 17, 20, 21 of REV N:
=80 PPM. Electro Motive Type DM-15. c417 19A116080P5 Polyester: .047 pf +20%, 50 VDCW. in Models 4ER46B22, 24 and 26 of REV K:
in Models 4ER46B23, 25 and 27 of REV M:
ca1o 19A116080P1 Polyester; .0l uf #20%, 50 VDCW. 345 5480008P33 Silver mica: 180 pf +5%, 500 VDCW; sim to c418 54080008P137 Silver mica: 270 pf +10%, 500 VDCW; sim to
Electro Motive Type DM-15, and Electro Motive Type DM-15. 548626 TP17 Tantalum: 100 pf #£20%, 35 VDCW; sim to Sprague
c3ll 5481271P106 Yariable, air: approx 2.1-12.7 pf, 750 v peak; c4le Type 150D.
sim to EF Johnson 189, C346 19A116080P7 Polyester: 0,1 uf £20%, 50 VDCW,
' c420 5496219P656 Ceramic disc: 51 pf $5%, 500 VDCW, temp coef In Models 4ER46A10, 11, 14, 15, 18, 19, 22, 24
c312 5490008P6 Silver mica: 10 pf 5%, 500 VDCW; sim to c347 194116080P5 Polyester: ,047 pf *20%, 50 VDCW, -470 PPM. and 26 of REV K and earlier:
Electro Motive Type IM-15. ' In Models 4ER46a12, 13, 16, 17, 20, 21, 23, 25
Ca48 19A116080P7 Polyester: 0.1 uf £20%, 50 VDCW, c421 5404481P112 Ceramic dise; 1000 pf #10%, 1000 VDCW; sim to and 27 of REV M and earlier:
c313 19A116656P390 7 Ceramic disc: 39 pf +5%, 500 VDCW, temp coef and RMC Type JF Discap. In Models 4ER46B10, 11, 14, 15, 18, 19 of
-750 PPM. c3sl 19A116656P180J1 | Ceramic disc: 180 pf +5%, 500 VDCW £ c422 REY K and earlier:
-150 PPM, 3 % . 08 In Models 4ER46B12, 13, 16, 17, 20, 21 of
c3l4a 5490008P39 Silver mica: 330 pf #5%, 500 VDCW; sim to 423 19A116080P108 Ceramic dise; 0.22 pf +10%, 50 VDCW. REV M and earlier:
Electro Motive Type DM-15, c382 5496219P41 Ceramic disc: 10 pt 40,25 pf, 500 VDCW, temp In Models 4ER46B22, 24, 26 of REV J and earlier:
coef D PPM, ' c424 5494481P112 Ceramic dise; 1000 pf +10%, 1000 VDCW: sim to In Models 4ER46B23, 25, 27 of REV L and earlier:
c315 19A116080P1 Polyester: .0l pf +20%, 50 VDCW. RMC Type JF Discap.
€383 19A116656P180J1 | Ceramic dise: 180 pf 5%, 500 VDCW, temp coef 19A116080P9 Polyester: 0.22 pf +20%, 50 VDCW.
C316 5491271P106 variable, air: approx 2,1-12,7 pf, 750 v peak; -150 PEM, 425 19A116080P6 Polyester: ©,068 pf *20%, 50 VDCW.
sim to EF Johnson 189, C440 19A116080P5 Polyester: .047 pf *20%, 50 VDCW.
c384 5496219P41 Ceramic disc: 10 pf 10,25 pf, 500 VDCW, tem In Models 4ER46A10, 11, 14, 15, 18, 19, 22, 24
€317 5490008P6 Silver mica: 10 pf 5%, 500 VDCW; sim to coef O PPM, P P e and 26 of REV A and earlier: C441 19A116080P7 Polyester: 0.1 uf +20%, 50 VDOW.
Electro Motive Type IM-15. In Models 4ER46B10, 11, 14, 15, 18, 19, 22, 24
(19D402821, Rev. 16) C385 19A116656P180J1 | Ceramic dise: 180 pf 5%, 500 VDCW, temp coef and 26 earlier than REV A: ca42s 5496267P13 Tantalum: 2,2 pf +20%, 20 VDCW; sim to Sprague
(190402685, Sh. 1, Rev, 11) C318 19A116656P3937 Ceramic disc: 39 pf 5%, 500 VDLW, temp coel -150 PPM. In Models 4ER46A12, 13, 16, 17, 20, 21, 23, 25 Type 150D.
(19D402665, Sh. 2, Rev, 11) -750 PPM. and 27 of REV B and earlier: Deleted in Models 4ER46Al0, 11, 14, 15, 18, 18,
~ c386 5496219P41 Ceramic dise: 10 pf 40,25 pf, 500 VDCW, temp In Models 4ER46B12, 13, 16, 17, 20, 21, 23, 25 22, 24, 26 by REV G.
LEAD IDENTIFICATICN LEAD 'DENTIFICATION FOR €319 5490008P39 Silver mica: 330 pf 5%, 500 VDCW; sim to coef 0 PPN, and 27 earlier than REV A: Deleted in Models 4ER46A12, 13, 16, 17, 20, 21,
FOR 7 |V Electro Motive Type DM-15. 23, 25, 27 by REV J.
Q3Is 8 0320 Q307, Q3! Q317 C387 19A116656P180J1 | Ceramic dise: 180 pf *5%, 500 VDCOW, temp coef 198209243P5 Polyester: 047 pf +20%, 50 VDCW. Deleted in Models 4ER46B10, 11, 14, 15, 18, 18,
- €320 19A116080P1 Polyester: .01 uf +20%, 50 VDCW. -150 PPM, 22, 24, 26 by REV F.
FLAT E FLAT B Ehru c426 19A116080P7 Polyester: 0.1 pf +20%, 50 VDCW. Deleted in Models 4ER46B12, 13, 18, 17, 20, 21,
c ’ff\\ caz23 c3ss 5496219P41 Ceramic disc: 10 pf 0,25 pf, 500 VDCW, temp e 56 23, 25, 27 by REV H.
coef O PPM, 19A116080P108 Polyester: 0,15 uf +10%, VDCW,
E E 3 caz4 5496219P34 Ceramic disc: 3 pf £0.25 pf, 500 VDCW, temp 5:57 A In Models 4ER46A10, 11, 14, 15, 18, 18, 22, 24
coef O PPM. Cc3gg 19A116656P180J1 | Ceramic disc: 1RO pf *5%, 500 VDCW, t and 26 of REV B and C:
/ E'{ x \ -150 PPM, " " YOOK teAD Goes e In Models 4ER46a10, 11, 14, 15, 18, 18, 22, 24
L ' C E C 3254 5406219P455 Ceramic disc: 47 pf 5%, 500 VDCW, temp coef cdza 194116080D8 Polyester: 0.15 pf *20%, 50 VDCW. and 26 of REV A and B: 5s
B OR C R -220 PPM, €390 5496219P41 Ceramic dise: 10 pf 0,25 pf, 500 VDCW, temp B —— In Models 455431\1;‘;, lg.Elﬁ. 17, 20, 21, 23,
coef 0 PPM, 5494481P112 Ceramic disc: 1000 pf +10%, 1000 ; sim to and 27 of RE H an i
44— RUNS ON SOLDER SIDE IN-LINE TRIANGULAR IN-LINE TRIANGULAR 3258 5406219P457 Ceramic disc: 56 pf +5%, 500 VDCW, temp coef Hady RMC Type JF Discap. In Models 4ER46B12, 13, 16, 17, 20, 21, 23, 25
VIEW FROM LEAD END VIEW FROM LEAD END -220 PPM. C3ol 19A116656P180J1 gigznégldisc: 180 pf *5%, 500 VDCW, temp coef and 27 of REV A, B, C and D:
OUTLlNE DIAGRAM FRACLON BOTH SIRES €325C 5496219P455 Ceramic disc; 47 pf 5%, 500 VDCW, temp coef ' 5496267P5 Tantalum: 4.7 pf +20%, 10 VDCW; sim to Sprague
NOTE: LEAD ARRANGEMENT, AND NOT NOTE: LEAD ARRANGEMENT, AND NOT ~220 PR Type: 1800
25—50 MHZ RECEIVER 4——— RUNS ON COMPONENT SIDE CASE SHAPE, iS5 UETERMINING CASE SHAPE, IS DETERMINING In Models 4ER46A10, 11, 14, 15, 18, 18, 22, 24
FACTOR FCR LEAD IDENTIFICATION. FACTOR FOR LEAD IDENTIFICATION, and 26 of REV A and earlier:
TYPES ER-46-A, B
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REV., G - Models 4ER46B10, 11, 14, 15, 18, 19

Ton't. from RC-14f4 CRIPTION PRODUCTION CHANGES Outline Diagram Was: REV. 3 Models 4ER46B1Z. 13, 17. 20. 21
. - 8 X 3 2 2
SYMBOL | GE PART NO. DESCRIPTIO SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
, To increase IF bandwidth,
! Changes in the equipment to improve performance or to simplify circuits fgafggg Ll?.ggé Ligg's Lig?ﬁ l;:gGL;gg L3z8
\ are identified by a "Revision Letter", which is stamped after the model Changed L323, 'L325 and L327 to :
R390 3R77P332K Composition: 3300 ohms +10%, 1/2 w. R454 3R77P332J Composition: 3300 ohms +5%, 1/2 w. : . . number of the unit, The revision stamped on the unit includes all L334, L336, and L338,
R483 3R77P564J Composition: 0.56 megohm +5%, 1/2 w, revio revision Ref to the Parts List f d ipti 14 2
SR77PA3LS Composition: 430 ohms 5%, 1/2 w 2 Added to Models 4ER46AL0, 11,14, 15, 18, 19, 22 P O Oy O - vt otorg arts List for descriptions of parts Changed C468 and C474.
R391 7P omp : I9%, . R4535 3R77P102J Composition: 1000 ohms 5%, 1/2 w. 24, 26 by REV G. 3 ’ ’ ’ ’ ’ affected by these revisions. Changed C422 to C487,
R392 19B8209320P1 Resistor assembly. Variable, carbon film, R456 3R77P4733 Composition: 47,000 ohms 5%, 1/2 w. R lz\gdeg_,tg Mgg:l: 4ER46A12, 13, 16, 17, 20, 21, 23,
includes: Y REV. A - Models 4ER46410-27
(hoen 2 O o o % 95w R457 3R77PL03J Composition: 10,000 ohms *5%, 1/2 W. ggdegatgyugdels 4ER46B10, 11, 14, 15, 18, 18, 22, TG SreverT Speration of oscillator Fl when F2, F3 and F4 is
sim to Centralab Series 5 (Type 71-2). R458 3R77P332J Composition: 3300 ohms *5%, 1/2 w. 22“‘;7‘2 Models 4ER46B12, 13, 16, 17, 20, 21, 23, selected. Changed 315 and R316. REV. H - Models 4ER46Alo, 11, 14, 15, 18, 19, 22
) y . .+ H - Models 24, 26
REV. A - Models 4ER46Bl2, 13, 16, 17, 20, 21, 23, 25, 27 ' 13' 16" 17" 20 21’ 23 o5’
R393* 3R77P202K Composition; 2000 ohms +10%, 1/2 w, . 1/2 w. ’ s ’ s , » ’ ’ REV. K - Models 4ER46Al12, 13, 16, 17, 20, 21, 23, 25, 27
P ’ R459 3R77P102J Composition: 1000 ohms 3%, 1/ R484* 3R77P153J Composition: 15,000 ohms +5%, 1/2 w. REV. B - Models 4ER46Al2, 13, 16, 17, 20, 21, 23, 25, 27 REV. H - Models 4ER46Bl0, 11, 14, 15, 18, 18’ =
In Hodel e RaoALO, 11, 14, 15, 18, 19, 22, 24 R460 3R152P103J Composition: 10,000 ohms 5%, 1/4 W. ggdegetg Models 4ER4GALO, 11, 14, 15, 18, 19, 22, To eliminate audio coupling into the noise blanker from +12 H37 R406 REV. K - Nodels 4ER46B12, 13, 16, 17, 20, 21
and 26 of REV K and earlier: Y volt supply line - Changed R465, and added C482 and R480 e v 2%
In Models 4ER46Al2, 13, 16, 17, 20, 21, 23, 25 R461 3RT7PL04J Composition: 0.1 megohm 5%, 1/2 w. Added to Models 4ER46A1Z, 13, 16, 17, 20, 21, 23, PPy & ’ and R480. REV. J - Models 4ER46B23, 25, 27
and 27 of REV i and earlier: 25, 27 by REV REV. A - Models 4ER46Bl0, 11, 14, 15, 18, 19, 22, 24, 26 To improve audio fidelity.
In Models 4ER46B10, 11, 14, 15, 18, 19 of R4G5* IRT7P9123 Composition: 9100 ohms 5%, 1/2 w. Added to Modela ‘4ER46B10, 11, 14, 15, 18, 19, 22, REV. B - Models 4ER46A10° 11 14’ 15 18’ 19’ 22’ 24’ 26 & Changed R328.
REV K and earlier: 24, 26 by REV F Models 4ER46B12, 13, 16, 17, 20, 21, 23, 25, 27
In Models 4ER46Bl12, 13, 16, 17, 20, 21 of In Hodels 4ER46A10, 11, 14, 15, 18, 19, 22, 24 Added to Models 4ER46B12, 13, 16, 17, 20, 21, 23, REV. C - Models 4ER46A12’ 13’ 16 17 20 21’ 23’ 25° 27 REV. J - Models 4ER46Al0, 11, 14, 15, 18, 19, 22, 24, 26
REV M and earlier: and 26 earlier than REV A 25, 27 by REV H. . 2 2 2 2 Il L 2 l REV. L - Models 4ER46A12, 13, 16, 17, 20, 21, 23, 25, 27
In Models 4ER46B22, 24, 26 of REV J and earlier: In Models 4ER46A12, 13, 16 17, 20, 21, 23, 25 To increase maximum squelch sensitivity, REV. J - Models 4ER46Bl0, 11, 14, 15, 18, 19
In Models 4ER46B23, 25, 27 of REV L and earlier: and 27 of REV A and enrlier Changed C442. In 4ER46A10-27, REV, L - Models 4ER46B12, 13, 16, 17, 20, 21
In Models 4ER46B12, 13, 16, 17, 20, 21,23, 25 ¢ | -~~~ ---=-=~=~< THERMISTORS - - =« = -~ = = = = C425 was also changed, REV., H - Models 4ER46B22, 24, 26
3R77P392K Composition: 3900 ohms 110%, 1/2 w, and 27 earlier than REV A: REV. K - Models 4ER46B23, 25, 27
RT301 5490828p38 Rod: 1400 ohms *5%, 0.38 w max; sim to - o incorporate new transistors.
REV. C - Models 4ER46B12, 13, 16, 17, 20, 21, 23, 25, 27
R394 3R77P103J Composition: 10,000 ohms #5%, 1/2 w. 3R152P103J Composition: 10,000 ohms #5%, 1/4 w. Carborundum Type 723H-2. REV. D - Models 4ER46412, 13, 16, 17 20, 21 23 25 27 Changed Q301, Q304, and Q306.
R77P331 Composition: 330 ohms *10%. 1/2 w. . +5% 1/2 w. RT302 5490828P35 Rod: 3800 ohms 15%, 1 w max; sim to Carborundum To facilitate noise blanker disable function for REV, K - Models 4ER46Al10, 11, 14, 15, 18, 19, 22, 24, 26
R395 3RTTPIILK P R466 8R7T7P2724 Composition: 2700 ohms £5%, 1/ Type 723B-4. ’ test purposes.  Added white wire from junction of REV. M - Models 4ER46A12, 13, 16, 17, 20, 21, 23, 25, 27
6 19A116278P444 Metal film: O0.28 megohm 2%, 1/2 w. . 470 ohms 5%, 1/2 Ww. R467-R468 (on Blanker Pulse Generator) to J302-4 - REV. K - Models 4ER46B10, 11, 14, 15, 18, 19
gig -4 s R467 3R77P4T1J Composition ol %, (receiver jack). :EV. M - Models 4“46812: 13: 16: 17: 20: 21
7 ition: 4700 ohms #5%, 1/2w.  { | |- ------- SOCKETS ~ - - - = = = — - EV. J - Models 4ER46B22, 24, 26
R39 R468 3R77P472J Composition . REV. B - Models 4ER46B10, 11, 14, 15, 18, 18, 22, 24, 26 REV. L - Models 4ER46B23, 25, 27
R399 3R77P471J Composition: 470 ohms 15%, 1/2 w. R469 3IR77P102 Composition: 1000 ohms 3%, 1/2 w. XY::Ol 5490277P1 Transistor, phen: 4 contacts; sim to Elco 3303. REV, C - Models 4ER46A10, 11, 14, 15, 18, 19, 22, 24, 26 golir:p;'o;;z‘!;eceiver sen:i;;g;ty.
an REV. D - Models 4ER46B12, 13, 16, 17, 20, 21, 23, 25, 27 elete and change .
(See R392). sition: 10,000 ohms 5%, 1/2 w. XY402 REV. E - Models 4ER46A12, 13, 16, 17, 20, 21, 23, 25, 27
k400 R470 3R77P103J Compo ' ' smaLs To oiinirate hi;h f!’_e = ;11 ;1 2 " 'th REV. L - Models 4ER46A10, 11, 14, 15, 18, 19, 22, 24, 26
t £ : 38,300 ohms 2%, 1/2 w, . /2w, vy} CRYSTALS = = - - = = =« - = quency osc ations 1n e REV. N - Models 4ER46A12, 13, 16, 17, 20, 21, 23, 25, 2
R401 19A116278P357 Metal film 1300 ohms +2% R47L 3RT7PL02J Composition: 1000 ohms 5%, 1/2 receiver PA caused by use of a higher gain PA REV. L - Models 4ER46Bl0, 11, 14, 15, 18, 19 3. 27
R402 19A116278P313 Metal film: 13,300 ohms 12%, 1/2 w. R472 3R77P103J Composition: 10,000 ohms +5%, 1/2 w. Y301 19B206356G4 Q:;z;éz: freq 5755.00 KHz, temp range -30°C to transistor. Changed C434, REV. N - Models 4ER46B12, 13, 16, 17, 20, 21
by ? REV. K - Models 4ER46B22, 24, 26
R403 3R152P332J Composition: 3300 ohms 5%, 1/4 w. y Composition: 43,000 ohms 5%, 1/2 w. REV., C - Models 4ER46B10, 11, 14, 15, 18, 19 6 22, 24, 26 REV. M - Models 4ER46B23, 25, 27
R473 3R77P433J P ' ’ REV. D - Models 4ER46A10, 11, 14, 15, 18, 19, 22, 24, 26 To improve squelch operation and improve
R404 19A116278P233 Metal film: 2150 ohms 2%, 1/2 w. R474 3R77P562J Composition: 5600 ohms +5%, 1/2 w. NOIE: When reordering, give GE Part number and REV. E - Models 4ER46B12, 13, 16, 17, 20, 21, 23, 25, 27 audio quality. Changed C439, R386, R389, R393
specify exact frequency needed. REV, F ~ Models 4ER46A12, 13, 16, 17, 20, 21, 23, 25, 27 R406, R4 A q
17, 20, 21, 23, 25, , R482, Q318, Q319, Q320, Deleted R483 and
R405 3R152P153J Composition: 15,000 ohms 5%, 1/4 v. R475 3R152P105J Composition: 1 megohm 5%, 1/4 w. To eliminate undesirable squelch thump that occurs added CR456.
R406 * 3R152P512J Composition: 5100 ohms 5%, 1/4 w. R476 3R77P911J Composition: 910 ohms 5%, 1/2 w. Y401 Crystal, Quartz: freq range 12 to 20 MHz, temp ng“ caﬂ";er is received, Changed C442 and R410. BEV. M - Models 4ER46A10, 11, 14, 15, 18, 19, 22, 24, 2
15 18 10 22, 24 and range -30°C to +85°C. ed C483 and R481. REV. P - Models 4ER46A12, 13, 16, 17, 20, 21, 23, 25, 27
In Models 4ER46A10, 11, 14 , , sition: 27,000 ohms *5%, 1/2 w.
and 26 of REV K and eaflier: ’ Ra77 3R77P273J Compo ' ' 198206357617 25-33 MHz crystal frequency = (QF $5.3) REV. D - Models 4ER4GRIO, 11, 14, 13, 18, 19, 22, 24, 26 h . . REV. I - lodels 4BR46B10. 11, 14,
In Models 4ER46Al2, 13, 16, 17, 20, 21, 23, 25 REV. E - Models ’ 4 . REV. P - N * 2“"2‘
nd"990% REV M and earlier: | ’ R478 REV. F - Models 4ER46Bl2, 13, 16, 17, 20, 21, 23, 25, 27 Schematic Diagram Was: A 2 L O i
In Models 4ER46B10, 11, 14, 15, 18, 19 of R479 3R152P3333 Composition: 33,000 ohms 5%, 1/4 w. 19B206357G18 33-42 MHz crystal frequency = (QE_;.EJ) REV. G - Models 4ER46A12, 13, 16, 17, 20, 21, 23, 25, 27 REV. N - Models 4ER46B23, 25, 27
REV K and earlier: To permit use of different IF coils Changed 4304
In Models 4ER46B12, 13, 16, 17, 20, 21 of 2P102J Composition: 1000 ohms *5%, 1/4 w. L & DC_AMPL DC AMPL w2 [ 1 REV. J - Models 4ER47B10, 11, 12
REV M and earlier: ' ’ Ras0 3R152P Addgd in Models 4ER46A10 11, 14, 15, 18, 19, 22, 198206357G19 42-50 MHz crystal frequency = (QF ::5.3) printed wiring board and L321 thru L330. Q320 Q321 e 240t (e | oV REs ! '
In Models 4ER46B22, 24, 26 of REV J and earlier: 24 and 26 by RE 3 REV. E - Models 4ER46Bl0, 11, 14, 15, 18, 19, 22, 24, 26 280 32 2e8tleig| ca oisc To incorporate new preformed capacitors.
In Models 4ER46B23, 25, 27 of REV L and earlier: Added in Models 4ER46A12 13, 16, 17, 20, 21, 23, REV, F - Models 4ER46A10, 11, 14, 15, 18, 19, 22, 24, 26 weo zemn| Changed C431, C439, C443, C461, C484, C485 and C486.
25 and 27 by RE REV, G - Models 4ER46Bl12, 13, 16, 17, 20, 21, 23,6 25, 27 @—o——"<2| LM
3R152P332J Composition: 3300 ohms 5%, 1/4 w. Added in Models 4“45912 13, 16,17, 20, 22,23, f | | --------- MISCELLANEOUS - - - - - - — = REV. H - Models 4ER46A12’ 13’ 18’ 17’ 20’ 21’ 23’ 28" 27 130 288 oo | ey me REV. N - Models 4ER46A10, 11, 14, 15, 18, 19, 22, 24, 26
23 and 27 by REV A. ;‘? Hid REV. R - Models 4ER46A12, 13, 16, , 20, , 23, 25, 27
R407 3R77P222K Composition: 2200 ohms +10%, 1/2 w. 19B205369G2 Top cover, To increase oscillator output. Changed Q302, o—23 244 ] (o osc REV. N - Models 4ER46B10, 11, 14, 18
R481* 3R77P152J Composition: 1500 ohms *5%, 1/2 w. s Q303, R307, R308, R310 and R311. REV. R - Models 4ER46B12, 13 50, 51
R408 3R77P822J Composition: 8200 ohms 5%, 1/2 w. Added in Models 4ER46A10, 11 14, 15, 18, 19, 4036555P1 Insulator, washer: nylon. (Used with Q318). —i<s REV. M - Wodels 4ERZ 3
22, 24 and 26 by REV D, : . 4 with Y301, FL3OL) REV. F - Models 4ER46B10, 11, 14, 15, 18, 19, 22, 24, 26 e REV. P - Models 4ER46B23, 25, 27
R409 3R77TP473J Composition: 47,000 ohms 15%, 1/2 w. Added in Models 4ER46Al12, 13, 16, 17, 20, 21, 23, 4035306P62 Washer, fiber. (Used w , . REV. G - Models 4ER46A10, 11, 14, 15, 18, 19, 22, 24, 26
25 and 27 by REV F REV, H - Models 4ER46B12, 13, 16, 17, 20, 21, 23, 25, 27 055 $RAIO arvs —<n To eliminate squelch thump when volume control is
R410* 3R77P182J Composition: 1800 ohms 5%, 1/2 w. Added in Models 4ER46512 13, 16, 17, 20, 21, 23, REV, J - Models 4ER46A12, 13, 16, 17. 20, 21. 23, 25, 27 rao7 | Raos s 31800 oo _ LIVUS et turned down. Changed C484.
Deleted in Models 4ER46Al0, 11, 14, 15, 18, 19, 25 and 27 by REV To oliminat o 2200 | 8200 0.8V QY US; 24-p 2| (reev
22, 24, 26 by REV G. Added in Models 4ER46510 11, 14, 15, 18, 19, 22, D 1° minate objectionable squelch thump. s\ Rag) Boeaw | o
Deleted in Models 4ER46A12, 13, 16, 17, .20, 21, 24 and 26 by REV C. X Cis;ted R387, R410, R411, (433, C442, R481, Vs 1800 ovs oA
23, 25, 27 by REV J. and Q321, Added Cad4, c485, C486, CRASS, L cags = l<r
Deleted in Models 4ER46B10, 11, 14, 15, 18, 19, Deleted in Models 4ER46A10, 11, 14, 15, 18, 19, R482, R483 and R484, 4.70F DA L o0
22, 24, 26 by REV F. 22, 24, 26 by REV G. on i
Deleted in Models 4ER46B12, 13, 16, 17, 20, 21, Deleted in Models 4ER46A12, 13, 16, 17, 20, 21, R 408 an 1
23, 25, 27 by REV H. 23, 25, 27 by REV J. TOUH T o4 397k ark oo
Deleted in Models 4ER46B10, 11, 14, 15, 18, 19, M
In Models 4ER46Al10, 11, 14, 15, 18, 19, 22, 24 22, 24, 26 by REV F, . ‘ nd 24-GY sl ve
and 26 of REV C and earlier: Deleted in Models 4ER46Bl2, 13, 16, 17, 20, 21, |1V =
In Models 4ER46B10, 11, 14, 15, 18, 19, 22, 24 23, 25, 27 by REV H. “'GEQ (G) AUDIO PA (BIAS METERING)
and 26 of REV B and earlier:
In Models 4ER46Al12, 13, 16, 17, 20, 21, 23, 25 R482* 3R77P273J Composition: 27,000 ohms 5%, 1/2 w. . 81 H8O0 Hag
and 27 of REV E and earlier: 1303
In Models 4ER46B12, 13, 16, 17, 20, 21, 23, 25 In Models 4ER46A10, 11, 14, 15, 18, 19, 22, 24,
and 27 of REV D and earlier: and 26 of REV G-K, 6 | AUDIO PA (BIAS METERING}
In Models 4ER46A12, 13, 16, 17, 20, 21, 23, 25, o
3R152P362J Composition: 3600 ohms +5%, 1/4 w. and 27 of REV J-M. 8
In Models 4ER46Bl0, 11, 14, 15, 18, 19 of '
R411* 3R77P473J Composition: 47,000 ohms 5%, 1/2 w. REV F-K.
Deleted in Models 4ER46A10, 11, 14, 15, 18, 19, In Models 4ER46B12, 13, 16, 17, 20, 21 of >3] cre
22, 24, 26 by REV G. REV H-M. =
Deleted in Models 4ER46Al2, 13, 16, 17, 20, 21, In Models 4ER46B22, 24, 26 of REV F-J. 7| CcHAN GD & SQUELCH ON-OFF SwiTCH
23, 25, 27 by REV J. In Models 4ER46B23, 25, 27 of REV H-L.
Deleted in Models 4ER46810, 11, 14, 15, 18, 19, ' 2] +10V REG (KEYED)
22, 24, 26 by REV F. 3R77P433J Composition: 43,000 ohms 5%, 1/2 w.
Deleted in Models 4ER46B12, 13, 16, 17, 20, 21, Added to Models 4ER46A10, 11, 14, 15, 18, 19, 22, R3e7 B389 7393 Hoeaas Saok ? ®—’<‘>’-‘———'gi--—)4 TONE OUTPUT TO CHAN GO
23, 25, 27 by REV H. 24, 26 by REV G. . o5 1 maw | G 3900 T aaur 3| sy
added to Models 4ER46A12, 13, 16, 17, 20, 21, 23, e A8 | = | s
R412 3R77P561K Composition: 560 ohms *10%, 1/2 w. 25, 27 by REV J. o —
Added to Models 4ER46B10, 11, 14, 15, 18, 19, 22, 10945 asvs
R451 3R77P473J Composition: 47,000 ohms +5%, 1/2 w. 24, 26 by REV 9355 ﬁ,’gjsp 4OV US 302
Added to Models '4ER46Bl2, 13, 16, 17, 20, 21, 23, —— & M7 240 KO [ ]
R452 3R77P103J Composition: 10,000 ohms 5%, 1/2 w. . 25, 27 by REV H. fogars o2 @——O—Z—O—ms " | rov
| ow 394 ® o~ YTERLS e f2
R453 3R77P221J Composition: 220 ohms 5%, 1/2 w. e e ORe 10K C W | casa WS (ore 2,443
302 = $838 —-—- -3 A
1389 oogn) tcany @ —J)“—————-———‘—ea NOISE BLANKER DISABLE
7UF 220F 55 GRD
I: "1y
= HaS Ly
1 —I (:)———————— ] VOL CONTROL HI
Q37 Q318 E VOL CONTROL ON
—_ AUDIO AMPL AUDIO DRIVER




ADJUSTMENT PROCEDURE

POWER REGULATOR BOARD

If it is necessary to replace power regulator board A501, or
either Sensitivity control R29 or Top Limiter control R9 on the
power regulator board, follow the procedure listed below., If the
power regulator board is replaced, both R29 and R9 (in that order)
must be adjusted as directed. If only R29 or R9 is replaced,
only the new control must be adjusted as directed.

EQUIPMENT REQUIRED

1. VOM with at least 3% accuracy (Triplett 630 or equiva-
lent).

2, Milliammeter with at least 3% accuracy, and a 0 to 5
milliamp range.

3. Variable resistor, 0 to 5000 ohms.

4, Fixed resistor, 300 ohms 159,

5. Variable Power source (from 13.6 to 16.3 volts under a
12-ampere load). In mobile applications, connect the
power source to the vehicle battery cables. In station
applications, connect the power source to the External
Battery connector (TB502).

6. Cement for securing R9 or R29 after adjustment (Loctite
R404 or equivalent).

NOTE

The transmitter must be properly aligned and drawing
at least 7 amperes of load current before making these
adjustments.

ADJUSTMENT OF R29

1. Turn R29 fully counterclockwise (in direction of arrow).

2. Disconnect the Orange lead from A501-J9 and the White
lead from A501-J11. Connect the 300-ohm fixed resistor
from J9 to ground as shown in Figure 1.

3. Adjust the power source for 13.6 volts. Then key the
transmitter and re-adjust the power source for 13.6
volts if necessary.

4. Connect the VOM across P201-8 and P201-13 (ground).
Then key the transmitter and adjust R29 according to
the applicable procedure as follows:

® For Revision B and earlier of Model 4EP57A10: care-

fully adjust R29 for a VOM reading of 9.9 volts.

® For Revision C or later of Model 4EP57A10 and all
Revisions of Model 4EP59A10: carefully adjust R29
for a VOM reading of 8.5 volts.

CAUTION

This is a critical adjustment. Failure to adjust R29
correctly may result in damage to the transmitter PA
transistors.

5. Apply sufficient cement to secure R29. Then disconnect
the 300-ohm resistor from J9, and re-connect the Orange
and White leads.

ADJUSTMENT OF R9

1. Turn R9 fully clockwise (in direction of arrow).

2. Disconnect the Orange lead from A501-J9 and the White
lead from A501-J11. Connect the 5000-ohm variable
resistor in series with the milliammeter, and connect
one end of the circuit to J11 and the other end to
ground as shown in Figure 1.

0-5000 £
MILLIAMMETER VARIABLE

, | RESISTOR

0=5Ma 3000
L, o FIXED RESISTOR
TN
R9 7 [
|/ B 3 1 —_— J9o E2A
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Figure 1 = Power Regulator Board Set-Up

3. Adjust the power source for 16.3 volts. Then key the
transmitter and re-adjust the power source for 16.3
volts if necessary.

4. Key the transmitter and adjust the variable resistor
for a milliammeter reading of 2.0 milliamps

5. Key the transmitter and carefully adjust R9 for a VOM
reading of 13.0 volts as measured from P201-9 to P201-13
(ground) as shown in Figure 2.

CAUTION

TROUBLESHOOTING PROCEDURE

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

SYMPTOM

PROCEDURE

No PA supply voltage
(Vce) when transmitter
is keyed

Check F501, F502 and F503,

Check for a shotrt circuit from the collector of
Q501 to ground.

Check for keyed 9.5 volts at J15 on power regu-
lator board AS501. 1If voltage is present, check
for approximately 3.5 volts at A501-J8, If volt-
age is present on J8, check Q501 and Q502,

NOTE

This reading may vary from 1.8 to 3.5 volts when
protective circuits are activated by low power out-
put or high PA heatsink temperature. The base-to-
emitter voltage of Q2, Q3 and Q8 should be less

than 0.6 volts when the circuits are not activated.

Check to see if a continuous 9.5 volts (instead of
keyed voltage) is present at J15. A continuous
voltage will activate short circuit protector Q8.

Check voltage readings at Q506,

No regulated +10 volts,

Check for approximately +12 volts at emitter of
Q503. 1If voltage is present, check for shorted Q5.

Check F503. Check setting of R19,

Vcc applied continuous-
ly (transmitter keyed or
unkeyed) .

Check for approximately 12 volts at the emitter of
Q9.
a. If voltage is present, check for shorted Q7.

b. If the voltage is not present, check the Push-
To-Talk circuit for a short to ground.

This is a critical adjustment. Failure to adjust R9 cor-
rectly may result in damage to the transmitter PA tran-

Vcc too low,

Check for 3.5 volts at A501-J8. 1If reading is
less than 3.5 volts, check to see that protective
circuits are not activated (base-to-emitter volt-
age of Q2, Q3 and Q8 should be less than 0.6 volt
if not activated).

If voltage at A501-J8 is greater than 3.5 volts,
check Q501, Q502 and associated circuitry.

sistors.
i
r
i o=
: p201 !
I B '
i .29 ENY
=
3 wsor |
e

Figure 2 - Location of P20l

FILTER-LIMITER CIRCUIT

If it is necessary to replace any components in the Filter-
Limiter circuit, re-adjust R511 for 16 volts DC measured at the
emitter of Q506 with the radio in the receive mode.

Vcc too high (greater
than 13.0 volts).

Check for shorted Q501,

No keyed 9.5 volts.
(Vece persent)

Check wiring from A501-J15 to the transmitter.

No keyed 9.5 volts or
Vce

Check. for a voltage drop of from 12 volts to
approximately zero volts on the collector of Q9
when the transmitter is keyed,

a. If no voltage drop, check the wiring from A501-
J16 through the PTT circuit.

b, If the voltage drop is present, check the base
circuit of Q7, or for defective Q7.

ADJUSTMENT &
TROUBLESHOOTING PROCEDURE
POWER REGULATOR MODEL 4EP59A10




OUTLINE DIAGRAM

POWER REGULATOR MODEL 4EP59A10

19E500888, Rev. 5)
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BR_. PRI HO HT HS T HE M TBSO - v20-w a5 o-w P303-9 [ | | 8¢l 8 sro TB3-10 > W-R-BL | —— 2 | 2 F2 12 (XT3
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AUDIO HI 2 SF22- W I 4502-4 | w BR I ! " VRO #-R o w2602 t ALL READINGS ARE DC VOLTAGES TAKEN WITH
T SHIELD! v20 Hid . s @ @ — A 20,000 OHM-PER-VOLT METER AND MEASURED
+i2v DC p Se2z-en TRa=L: H; 43, | Y | R2 ggo i _ Y —— — ——— — — —— — — T FROM_TRANSISTOR PIN EON G"er.l‘NDl&-{l?g sgemp
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F4 “ac SF22-8L TB3-6 4 - I i (To Tes- l e . B
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VR \W o OVIUK) Q6 + E CR2603 ADDED. MOVE W-Y-BR WIRE FROM CAFECITOR VALLES W _PILOFAR \DS (EQUAL
CLOCK 7 | | P503, J3 L SN RI > * i +l 3 RI6 v i . TO TB3-H3 AND W-Y-R WIRE FROM TB3-HS TO TB3-H6. TO MICROMCROFARADS) FOLLOWED
bt ) ' Wy, CR4 |23V9 r ¢ p 124400 RS Treoo R .8 VI FOR UNITS WITH 4EKI4AI0 CHANNEL GUARD ONLY, CR609 ADDED. BY UFe MICROFARADS, FOLLOWED BY
18 vig- v - | 83 cla7v Ré 2 3.8v V) - UF 06V B 2 <RI9 R 2. N MICROHENRYS UNLESS
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22 vig-0 30 2 Lrae Xg_ "4 e ul la 5 e SKCIOMI IS USED WITH CHANNEL GUARD,
AC Yy rB5-2 J2 333 T 1suF . i W-BL-R WIRE FROM 4KC20All TO TB501-19.
- 524 . - ar
- LPs2s " § PONEN E0 WITH "A° ARE PRESENT N 450
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Outline Diagram Was:

POWER REGULATOR BOARD
AS50I

T
PARTS LIST 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
LBI3966F
22 . . : _— e oL SISTORS = = = = = = = -
Jax 4033513P4 Contact, electrical: sim to Bead Chain 1.93-3. R2 3RT7P1BLIK Composition: 180 ohms 100, 1/2 v RESISTORS Qag4- 1941162032 Silicon, NPN. e e e - - CABLES - - - = = = = = = - i, TERMINAL BOARDS ~ - - = - - 19C311826P1 Heat sink. (Used with Q501-Q503, Q306-Q508)
POWER REGULATOR Deleted by REV D. 23 3RTTPL3 ion: 1.3K ohms 5. 2 w. R1 SRTTPLILI Composition: 110 ohms 25, 1/2 w, and
MODEL 4EP59A10 N N R 2J Composition +3K ohms &5, 1/2 w ! % 2, 1/ Q505+ Earlier than REY D: w504 19A122527G1 Power cable: approx 3¢ inches long. (Wall Mount) 83 198205912G1 Terminal board, 19C303932P1 Support. (Mounts TBS0l),
J5 40335i3P4 Contact, electrical: sim to Bead Chain L93-3, . . . 5 > 2 < 22 ) o 3 P . .
R 470 fon: 47 ohms £10%, 1/2 w, R2 1913209022P1 03 Wirewound: 0.33 ohms ¢100, 2 W, sim to IRC )
thru 25 IRTTPATOK Composition ohms 104, 1/2 w Tyno. anh p 2 wiosamoto 19A116017P1 Silicon, NPN. 19412252762 Power cable: approx 120 inches long. (Desk Mount) 86 711771007 Phen: 7 terminals; sim to Cinch 1770. 5491480P7 Clip, cable. (Located by TB1).
320 R : , ' .
R26 3RTTP622J Composition: 6.2K ohms 5%, 1/2 w. )
‘ " ’ R 3RTTP22LJ Composition: 220 ohms £5., l/2 w, Q306 18A115787P1 Silicon, NPN. . 87 7117710P8 Phen: 8 terminals; sim to Cinch 1780, 4029974P1 Insulator plate. (Used with Q501, Q504, Q505
""""" TRANSISTORS - - = = = = - - R27 3RTTP243) Composition: 24K ohms 5%, 1/2 w. %302 CABLE ASSEMBLY = (CHANNEL GUARD) and G306
00D . ; sos: Earlier than REV A: Q507 16A116118P1 Silicon, NPN. 19821609061 TB11 71177107 Phen: 7 torminals; sim to Ciach 1770
SYMBOL GE PART NO Q1 1941153002 Silicon, NPN; sim to Type 2N3053. R28 3R78PLELY Composition: 130 ohms 5., 1 w. and 4038930P1 Clip. (Mounts R502). }
B DESCRIPTION ’ 4R77P241J Composition: 240 ohms 5., 1/2 w. Q508 TB50L Terminal board. Includes (2) 7117710P7
qzd 19A115123P1 Silicon, NPN. R29 108209358P104 Variable, carbon film: approx 100 to 2500 ohms AESISTORS i ¥ 1 Phen: 2 terminal boards and (1) 7117710P8 18A115222P1 Insulator bushing. (Used with Q302, Q507, Q508).
o £l0%, 0.2 w; sim to CTS Type X-201, R4 198209358P101 variable carbon film: approx 25 to 250 obms | | | |- 77 =7 - - - BESISTORS - - - - - - - - - - Phen: 8 terminal board.
Q3 105, 0.2 © CTS Type V10s, 0.2 wi sim to CTS Typo X-201. obms P30l 19820934 1P2 Socket, tube: 9 pins; sim to Elco 04-D20-AK. 194116023P1 Insulator plate. (Used with Q502, Q507 and Q508).
. . B ' * RSO1 3RT7PLOCK Composition: 10 ohms +10%, 1/2 w.
‘R RE .. * ; 10 : 10 ohms £10c, 1/2 w. ,
POWER REGULATOR ASSEMBLY Qs+ 194115706P1 Silicon, PNP; sim to Type 2N3638. Deleted #30 IRTTPIO0K Composa tion ohms =i0c, 1/2 w RS 3R77P240Y Composition: 24 onms 5., 1/2 w. plo3 | 1029840p2 Contact, electrical; sim to amp 42827-2. (| | |- ..- CABLES = = = = = = = = = = 19412751561 Terminal board. (Used with @502, Q507 and Q508).
by REV D, Earlier than REV D: = RS02 5483035P33 Wirewound: 6 ohms £5%, 10 w; sim to Hamilton and
Q6 19A115123P1 Stl1 NBN R6 3R77P200J Composition: 20 ohms 5., 1/2 w. Hall Type HR. P04 w501 CABLE ASSEMBLY 4036555P1 Insulator disc. (Used with Ql, Q7 and Q9 on A501) .
) 5 3P con, NPN. 1 sited carb hms sle. 1/2 wi sim t 19C311697G2
A501 POWER REGULATOR BOARD 5495948127 Depos 1§sci:;e::'cui§;m:.Mh tley 1/2 Wi sim to R504 5483035P6 Wirewound: 3 ohms 5%, 5 w; sim to Hamilton 19413404891 Wood screw, 4035439P1 Heat sink. (Used with QLO on A501).
i 19A115876P1 Stiieon, pRP. o e amwewme THERMISTORS - - - - = - - - Hall Type HR. 4029840P2 Contact, electrical: pins 1-6, and B of PGOL; LUGS 198201879P1 cli (s A502 board)
. X R31* 198209022P101 Wirewound: .27 ohms £10., 2 w; sim to 1RC . : : -6, ; il PLUGS ~ =~ = - = - - - - L ecures oar
__________ CAPACITORS - = - = = = = = Q8 19A115123P1 silicon, NPN. Type BwH, Deleted by REV'D. RT1 5490828041 Thermistor: 30 ohms :10., color code black/white; RS05* 3RTTP751J Composition: 750 ohms #5%, 1/2 w. Deleted by sim to Amp 42827-2.
;;d sim to Carborundum Type Bl211J-4, REV D. 40298401 c N scal ins 7 and 9 of PSOL N P201 19C303506P2 Connector, phen: 20 contacts. 194122138P1 Knob. (Used with P302, P303, P60l and P2604). -+ c3 | o
6 : o -10% 0 32% 3R77P160J Composition: 16 ohms 5%, 1/2 w. Deleted b ontact, electrical: pins 7 an of P601; sim
c1x 1941156804 Eée;:{?;{—;‘;}pjgﬁf +150% -10%, 25 VDCW; sim ' . R3 Cowpps o s 1/ 4 R506* 3RTTP152K Composition: 1,5K ohms +10%, 1/2 w. Deleted by to Amp 41854 . P509 4029840P2 Contact, electrical; sim to Amp 42827-2. N197P408C13 Screw: (Used with P302, P303, P601 and P2604). R8 CRS, l2
QLo 19A115300P4 Silicon, NPN; sim to Type 2N3053. e e m o a o - TRANSFORMERS - - - = = - - - REV D. 19A122138P1 Knob N N 0—‘45) Ji2 Jig R4
: eV D: 34 tion: 24 ohms 5., 1/2 w. Deleted b . P511 40298402 Contact, electrical; sim to Amp 42827-2, Q
Earlier than REV D: T Ryd» 3R77P240J Conposition ohms 8, 1/2 w. De 4 n 19A115040P1 Audio freq: 300 to 4000 Hz, RS07 5493035P19 Wirewound: 67 ohms i3, 5 wi sim to Hamilton ' RIO o (:59__0
5 ’ s v <im o smrmaene | |-=--->--- - -RESISTORS -~ - - -~ - - - - . P s - - a ype HR.
5495267p20 Tantalum: 47 uf £20%, 35 VDCW; sim to Sprague Pri: 19,3 ohms rl0. DC res, N . A
99 —y s 10 . Sec. 23.5 ohme 10n DC res’ w2303 CABLE ASSEMBLY (MULTI-FREQUENCY) W502 CABLE ASSEMBLY JIO
Type 150D. Rl 3R7TBPLELK Composition; 180 vhms £10%, 1 w. R35* IRTTP222K Composition: 2.2K ohms tl10, 1/2 w e s e res R508 3RT7PLO2K Composition: 1K ohms 105, 1/2 w. 19820527562 ° 19850526563 R R /<;,— <\ J2
: o and
c2 19A115680P9 Electrolytic: 120 pf +150% -10%, 26 ¥DC#; sim . , . . . . L0 5 Earlier than REV D: N RTI Q
%o Mallory Type TTX. ' R2 3RT7PB21K Composition: 820 ohms s10+, 1,2 w. | pREERerEEREERL e e e CAPACITORS — = - = = = = R509 L s e 3 N %o 35 / ( J6
L al £ilm: hms 62, 142 3R77P122K Composition: 1,2K chms £10., 1/2 w, 1 . X . o1 P e S N N It PLUGS - - - = - - - - 3 RI4 \ \8 A
c3 19411568010 Electrolytic: 200 uf +15U. —10c, 18 VDCw; sim R3 19A116278P8Y Metal £ilm: 82.5 ohms &2, 1/2 w. €501 19A116080P14 polyester: 0.33 uf £20., 250 VDCn. R510 3R77P152K Composition: L1.5K ohms t10, 1/2 w. . . ) 2 N\
to Mallory Type TIX. ’ . - . Lo . , R36 3R77PG21J Composition: 620 ohms 5., 1/2 w. i ; P2504 19820934 1P1 Socket, tube: 7 pins; sim to Elco 04-720-X«. P302 198209341P2 Socket, tube: 9 pins; sim to Elco 04-920-XX. 3 N
Ra® ARTTP3BOK Composition: 33 ohms €104, 1/2 w. ) c502% 19820924 3P6 Polyester: .06 nf £20., 50 VDCh. Deleted by R511 198209244P1 Variable, wirewound: 1000 ohms £20%, 2 W; 8im to ) ) 14 03
cas 19411568094 Electrolytic: 50 uf +150% -10;, 25 VDCW; sim carlier than REV D: R37 SRTTPI02S Composition: 3K ohms =5, 1,2 w. REV D, CTS Type 117, 4029840p2 Contact, electrical; sim to Amp 42827-2. 19A122138P1 Knob. O R34 I
to Mallory Type TTX. B ! . P ., : - —o
i . . . L . o 5 R38 3R7T7PLOLS Composition: 100 ohms #5., 1/2 w. €503+« 19A115680P10 tlectrolytic: 200 uf +150% =10,, 18 VDCr; sim RS12 IRT7PLOOK Composition: 10 ohms rl10¢, 1,2 w. 19A134048P1 Wood screw, 10A134048PL wood screw. QJIB Q + cs '
arlier tham RGY D: 3RT7P300 Composition: 30 ohms 5., 1/2 w. Vo Mallory Type TIX. beleted by REV b. ‘ , ] . )7 )
) R513% 3R78PIYOK Composition: 39 ohms 10, 1 w. Added by REV D, 19A122138P1 Knob. |
19A115680P5 Electrolytic: 100 pf «150% -10%, 25 VDCW; sim RS 19A116278P142 Metal film: 267 ohms e2,, 12 w. Lo THERMISTORS - - - - - = - - c504 1941267 70P106 Electrolytic: 2100 uf, 35 VDCa; s1m to Sprague w503 CABLE ASSEMBLY
to Mallory Type TTX. RG ARTTP3Y2J Composition: 3.9K ohms 5., 1/2 w thru L e T e THERMISTORS - - - - ----- | | | e e e oo - SOCKETS = = = = = = = - = 19821602462
d Rk ¥ o AR . wIl« 549082804 | Thermistor: 30 ohms «10., color code black/white; €507
5 plectr . - 26 s sim to Carborund » B12i1J-4. Deleted b
cs 19A115680P9 ey e tagg T 7180 710w, 26 VDCh; sim ®7 3RTTPLG2S Composition: 1.6K ohms 5., 1/2 v, sim lo Carborundum Type B eloted by CH08w 184116080P105 polyester: 047 uf £i0., 50 VDOW, added by REV F. RT501% 5490826P42 Thermistor: 300 ohms +20%, color code yellow ¢ XF501 198209005P1 Fuseholder, post type, phen: 18 amps at 250 vi | | { oo - PLUGS = = = = = = = = =
v yp . " ’ yellow; sim to Carborundum Type CO806H-14. Deleted thru sim to Littelfuse 342012
c6 19A115680P10 Blectrolytic: 200 uf +150% -10%, 18 VDCe; sim R8> 3R77P202J Composition: 2K ohms =5y, 1/2 w. P c509+ 194 116080P1 Polyester: 0.0) .f th0., 50 VDCn. Added by REV G. by REV D. XF504 0303 1982093412 Socket, tube: 9 pins; sim to Elco 04 -920-AX. PRODUCTION CHANGES REV. E - To }ncreasezserggte léﬂe level sensitivity for use with line levels
to Mailory T TTX . N y N e N e Y B g VOLTAGE REGUIATORS = = - = - - = as oW as - m, anged wiri -
o NMatlory dype In Models carlier than REV A ! Sn1TCHES ARNESS ASSENBLY 505 4029840P2 Contact, electrical; sim to Amp 42827-2, £ Pg to mic Pre-Amp A502.
7 0B20924 P14 Polyester: 0.33 uf £20., 250 VDCW. i . . . . . ; VYR 4036BRTPY Zener: 500 mw, 3.8 v. pomtnal, |} p - ------ DIODES AND RECTIFIERS - - - -- | f === =77 ===~ " ottt . p ic
198 olyester w , 25 ARTTPLG2T Composition: 1.¢K ohms £5,, 1/2 w. . ss01 114500801 Sitce. DRDT. 0.73 © 125 vac o5 . 19E500867G2 P519 4029840P2 Contact, electrical; sim to Amp 42827-2. Changes in the equipment to improve performance or to simplify circuits are Schematic Dlagram Was:
N e . - . - 5 her - . 3 5617DP2 < on. 5 Slide : . amp a or 0.5 amp a 4 " ; o >
cY 18A116080P7 Polyester: 0.1 pf £20., 50 ¥DCw, 7o 19520935 8P2 Variable, carbon film:  approx 25 1o 500 ohms VR3 4036887PS Zener: 500 mh, 6.5 v, nominal, E:::g) 19A1156G17P2 Si1licon 125 vbC, Sim to Stackpole SS-130. ;;30 identified by a "Revision Letter”, which is stamped after the model number
clo 5496267P14 Tantalum: 15 uf £20., 20 VDCw; sim to Sprague £20., 0.2 w; sim to CT$ Type U-201. VRa 40368RTPS sewer: $00 mw, 3.8 v. nominal. CR505 Sememmmmm - PLUGS - - - - - - - - - = ‘;én;he ;:;: t:h:‘} l‘@\';iséﬂnljtitm?l—‘d 3" the unit includes all previous revis-
Type 1500. . § — . . . 19A122138P1 Knob., . 24 he Parts s or descriptions of parts affected b
i R1O* 3RTTPTSLI Compasition: 750 obms s5., 1/2 w. CR5OG* 4037822p1 Silicon, 1000 mA, 400 PIV. Deletedwy Revs. | | f---==mo- TRANSFORMERS - - - - - - = - P201 (Part of w501). revisions. P v these —— MICROPHONE PRE -AMP
: 3 . K y 5 o 2 "ROPHONE PRE-AMPLIFIER 19A134048P1 wood screw.
cl1e 19820924314 Polyester: 0.33 pf £20¢, 250 VDCW, In Models earlier than REV A: A502 MICROPHUNE PRE~AHD T501e LOALL604102 Audio freq: 300 to 4000 He, p302 (Part of #502). AS02 I
. C ¥ Pri: 1.00 ohm #15. DC res
Earlier than REV D: . n . . . . S e Y [ N N R - T FUSkS =2 s e e s I, P Ed .
arlier n IRTTPOLLS Composition: 910 ohms 5., 1/2 w. :ec :o‘ i igsson;u :ttlyg ncbcres, P303 (Part of w503), MONITOR KIT (CHANNEL GUARD) REV. A - To re-center adjustment range of Top Limiter Adjust R9 Changed
2092 i 0.087 uf *20., 50¥vDew. vV oo Ve e e w e CAPACITURS - = - - - - - ~ F501 1R16P7 uick blowing: 4 amps at 240 v; sim to Litteltuse ec No. 2: -5 ohms 215 res. 19A122220G16 . :
198200243P5 Polyester: 0.047 ut £20%, 50 VDCw. Ri2 3R77P182J Composition: 1.8K ohms 8, 1/2 w. e o4 o e e T P501 4029840P2 Contact, electrical: sim to Amp 42827-2, R8 and R10. s
- 20 . ) . . . _ ;arlier than REV D: OK
49 Tantalum: 15 ,f $20%, 20 VDCW; sim to § e ) . . ' . cl 19A115026P1 14 Polyester: 0.1 pf $20,, 200 VDCH. Ear . . . HS I He Cweo.
iz 5496207P14 T;:;l;&,_ s ’ "iosim to Spragu Ri3 3RT7TPLOZK Composition: 1K ohms 10, l/2 w. and ! F302 7L02673P2 Quick blowing: 15 amps at 32 v, sim to Littelfuse . P503% 4029840P3 Contact, electrical: sim to Amp 42l01-2, | | | oo TRANSISTORS -~ - - = ~ = ~ = - REV. B - To improve performance. Replaced CR506 (connected from TB6-2 to Can Nez-w-0-8 Q
c2 311015 or Bussmann AGU-15. 19A116003P1 Audio: freq range 300 to 4000 Hz, . the base of Q597) with wire jumper. H2
Earlier than REV D: 14 3R7T7P1OIK Composition: 100 ohms tlO, 172 w. Prii  23.5 :hms 5 o, 1hohm fé?«pgc ves, Earlier than REV D: Q701 19A115123P1 Silicon, NPN. . %
------- JACKS AND RECEPTACLES - - - - - F503 LRISPT uick blowing: 4 amps at 260 v; sim to Litteltuse Sec: 3.5 ohms imp, 0. ohms £l0% res. _ . -
1982092437 Polyester: 0.1 ,f =20¢, 50 VDCH R15% 3R78P2T1K Composition: 270 ohms £10¢, 1 %. Deleted by i ° 312004 o Bussman NTHw© 4029840P1 Contact, electrical: sim to Amp 41854, REV. C - To facilitate Chanfel Guard installation. Moved black ground T8y
T o ’ REV D. a1 4033513p4 Contact, electrical: sim to Bead Chain L93-3. T502% 194116004P1 Audio: freq range ggo to 4000 Hz, \ T I [ O I RESISTORS - - - - = - = - lead from TB3-44 tc TB3-33.
” o E 3 s - 1 710267 3P . 5 2 iy, s 2 s Pri: 30 ohms *15% res P504#* 4029840P2 Contact, electrical: sim to Amp -2.
Cl3=* 5496267P1 Tantalum: 6.8 Lf r20., ¢ VDCW; sim to Sprague . P . . - and F504 710267302 Quick hlowing: 15 amps at 32 v; sam to Litteltuse : 1 »
. ) RIG* R77PGBOK Composition: 68 ohms rl0, 1/2 w. : ; 5 or Busmi - Sec: 9 ohms £l0. DC res. Deleted by REV D. jon: - ; .
Type 150D. Added by REV D. 6 SR P ’ g2 311015 or Bussman AGC-15. Deleted by REY D. 4 R701 IRTTPATAK Composition: 470K ohms =l0c, 1/2 w. REV. D - To replace audio PA transistors and to improve 10-volt regulation, c2-
o . parlier than REV D: AV | S m e e e m e m - . £505 (Part of W503). 1t
144 7774750P1 Ceramic disc: .00047 wf +100% -0, 500 VDCW. PLUGS . I
¢ Added by REV D, L e 1 s O O Y AN N I it JACKS AND RECEPTACLES - = - - = T503 194116037P1 Power, step-down. X O N I N B TERMINAL BOARDS - - - - = = - - On Power Regulator Board A501 (19C311392-Gl;:
3RTTPATIK Composition: 470 ohms 10, 1/2 w. 3! 4020840P2 Contact, electrical: sim to Amp 42827-2. P506 4029840P2 Contact, electrical: sim to Amp 42827-2. c s "
. ) ; . R [ J502 Connector. lucludes: — _ thry 8701 | 777550009 Phen: 5 terminals. hanged C1, C4, C11, C12, R4, R16, R17, R18, R19, R30, and R35. Yo
_______ DIODES AND RECTIFIKRS - - - = = = R17* 3R77P331J Composition: 330 ohms £5,, 1,2 w. = - = - = - - - TERMINAL BOARDS - - - - - - - - P508 Deleted CR1, R15, R20, R31, R32, R34, RT1 and Q5. Added C13, C14 n
. e N N TRANSISTORS - =~ « - - - - = 194115061P2 Receptacle: 4 female contacts; sim to Amphenol . . and DS1. " ' '
CR1* 19A115250P1 Silicon, fast recovery, 225 mA, 50 PIV. Deleted Earlier than REV D: 91 -PN4F-1000. TB2 7775500P44 Phen: 2 terminals. P509 (Part of w501). SURGE PRUTECTUR KIT
0 P YAL15889P1 Silicon, NPN. 19A127286G1 117 VAC . )
by BEV D. 3RTPLO2K Composition: 1K ohms =10., 1,2 w. Q! 19ALLS ’ 19A118051P4 Lockwasher, internal tooth, TB4 7775500P44 Phen: 2 terminals. PS10 4029840P2 Contact, electrical: sim to Amp 42827-2. 19A127286G2 234 VAC On Power Regulator Chassis 19E500867-Gl: g SHIELD
CcR2 403782201 Silicon, 1000 mA, 400 PIV. e GRTTPLOLS Composition: 100 ohms 5., Lezw, |1 | ... RESISTORS - - = = = - .- LUALLG061PS sut, knurled. 85 77755000111 Phen: 5 terminals. P51l (Part of W501). gg;s&l!ed 3523. Q504, Q505 and T501. Deleted €502, R505, R506,
3 . as o s wma soerv. V0 1 ot e | rg7ssoopas | enen: 2 terminats. | I esie | 402084002 | contact, electrical: sim to Amp aze27-2. (| | |}~~~ °° DIUDES AND RECTIFIERS ~ - - - - - an 502, Added Audio Board A503 and R . TBI-3
crs 19A1L525084 Sthicon, fast recovery, 25 ma, S0 PIV. Earlier than REV D: R1 SRTTPA 34T Composition: 430K ohms 5., 1/2 w, TBY 7775500P44 Phen: 2 terminals. Ps12 4029840P2 Contact, electrical: sim to Amp 42827-2, 513 .
17822 9 . R ] INDUCTORS - - - - = - - thru CR1 19A115095P4 Diode assembly, selenium. 3 .
cr aosrBzERl Stireon, 1000 mA, 400 PIV SRTTPGHLI Composition: 68O ohms =8, 1/2 v &2 SRTIPBLIK Composition: 82K ohms 10, 1/2 w. B9 7775500925 Phen. 9 terminals. p518 and ! Schematic Diagram Was: (A1f;f:;:;2) g o ol
s . Silic fast recovery, 225 mA, 50 PIV. 1501 19A1 180381 Reactor: 4.5 mh at |1 amps DC, 0.1 obm DO res CR2 7
CRS 19A115250P1 Silicon, fast recovery, 5 » R1Y9» 1982093581103 Vupu\bl\n‘, carbon hln.l.i Approx ?’u to 1000 ohms 13 AT TPLOBS Composition: 10K obms 5., 172 w. wax, B8 VDC operating. ’ TB1C 7775500P11 Phen: 5 terminals. P519 (Part of wW503). |OV REG W-R \ r
W10, 0.2 w; sim to CTS Type X=201. N ) - e N I MISCELIANEQUS = = = = = = = = Q503 sF22 A w i
———————— INDICATING DEVICES - = ~ = = = ! . R4 ARTTP2024 Composition: 2K ohms 12w, 8502 19A116039P1 Phen: 2 terminals. P520 { $F22-8R UDIO PA ST
Rarlier than REV D: e e e - - PLUGS - - - - - -- - - L 02684002 contact, electrical im to Amp 42827-2 198216181G1 Angle, includes cllps for mounting C504-C507. Q504/Q505 ——— REMOTE CONTROL: [ e -
5 40346641 L incandescent: 2B v; sim to GE 2148, ) . N . o . P52 402084 0P ontact, electrical: sim to Amp -2, - —
DS1e 564 P s ul; REV D, 19B209358P1 02 variuble, carbon film approx 25 to 500 ohms ASUe AUDIO DA p524 vt of w04, .+t emmeme=~- VOLTAGE REGULATORS = - - - - - and 19A127 1991 Angle.  (Mounts CR505). w2  4KC20AI0, 1t & |g cé 38
Y10V, 0.2 w; sim to CTS Type X-204, 19611 7130G2 - » ) ] P522 s¢25 ax w- 8
p 5 . (Added to 4EP39A10 by REV D) VR501+ 4035887P38 Zener: SU0 mh, 12 v. nominal. . 194127 184G1 Support. (Secures Q501-Q503, Q5U6-QHU8 heat sink) | W-BK O SF22 W
_______ JACKS AND RECEPTACIES - - - - = n2o* JRTTP2O2I Composation: 2K ohms 5., 1/2 W, Deleted by e e e e e e = = - TRANSISTOMS - - - - - - = - - ‘ P524% 402984 0P2 Contact, electrical: sim to Amp 42827-2. P&z SF22 Psig psia 0504 -0
REV D. In REV G and earlier: 19B216183P1 Support, {(Mounts F502 and F503). U2 ’\M——— .na._ Jd——- - " M 3 |
351 X U, electrical: sim to Bead Chain L93-3. T A [ N I AP 501 19AL1597701 Silicun, PP " A —oHs
i;ru 403351304 Contact, electrica sim to bea . r21 SRTTPIBAK Composition: 180K ohms 0., 1/2 w. @ 194115528P4 ever. ) e e e e e e RESISTORS - - - = = = = =~ = 19412719261 Insulator. (Used with @301 and Q5UG). o8 |
K " 19 HOBOPB Polyester: 0.15 pt =2¢., 50 VDOW. 5002 1A LGLiRp) Siileon, NPN, T89-7 Hi4 -
J3 ct ALLGOBOP olyeste ! , Q j R503 ARTTPATIK Composition: 47K ohms *10., 1/2 w. ™ | ° "o-!‘-j———)v0 5o
c2 BAYG267P1T Tantalum: 1,0 .t <20., 35 VDO»; sam 10 [ALIREN 194116181 Silicon, NPX. J R T09-3 [(iy 9
and Sprague Type 150D, wsa ! 3
o3 Earlivr than REY D: 2a | R3¢ | R50S %
| A4 : 750 wie-pr TeC303 &
19A L) HHEIP) Silicon o K ( IUF
9L 5 . 3.6 7 Tson ’(,-10 MO M7 H@ HI?T HIE WS
RTI L T
30 2R32 a7 218 — 49
5 6 I 680 l<-——] | (=1 —
- || - -
F |
X ¢ > '(/ oL
1]
6 5viK) 3 .
*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES S.8vIK) SFez2-8L "{38’
12 8IK! 8 2. Sm9 .5k T89-5 T89-4
129U @- 500 k REV. F - To eliminate oscillation in the Filter-Limiter. Added C508.
. c502 \
o68UF REV. G - 4EP59A10
f ——}Yss-zrcl S
ey R20 = } To eliminate oscillations in the audio stage.
L I 2K Added C509 between TB9-2 and TB9-4,
, Connected Green Bias Meter wire to TB9-4.

REV. H - To incorporate a new Zener diode, Changed VR501.
REV. A - Audio PA Board 19C317339G2

To improve PA bias. Changed R3.
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XMTR TEST METER OPTION
g o|  REVERSE POWER SF24-W-R-G
FORWARD POWER SF24-W-0
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c
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SF24-W-0-BR TBI-4 Te-!
b,
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40 cl \
1600 T ")
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10 0-
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PA Ic SF24-W-BL
(e,
DRIVER lc SF24-W-BK-G
14 O
R2
GRD 18.7K SF24-BR
60 SF24-8K
GRD
160—5rza 8K
9 AUDIO DRIVER BIAS SF24-W-R
q-
4 osc SF24-w
3 LM 2 SF24-W-Y-0
DISC SF24-W-Y-BR
100>
RCVR
P304
LOCAL /REMOTE CONNECTIONS
“TZPAD VOLUME CONTROL
ALL RESISTORS ARE 172 WATT UNLESS T8501
OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OHMS WMEESS FOL%D 8y
K=1000 OHMS OR 21,000, OHMS .
CAPACITOR VALUES IN_PICOFARADS (EQUAL 5 SHIELD |
TO MICROMICROFARADS ) UNLESS FOLLOWED VOL & SQL LO | O
BY UF = MICROFARADS. INDUCTANCE VALUES 6
IN MICROHENRYS UNLESS FOLLOWED BY VOL CONT W | O
MHs MLUIHENRYS OR H=HENRYS , r VOLUME
VOL CONT ARM| O-tf 2.3 R3002
TN ORDER TO RETAIN RATED EQUIPMENT o |
PERFORMANCE, REPLACEMENT OF ANY R3003
SERVICE PART SHOULD BE MADE ONLY WITH 4700 3
A COMPONENT HAVING THE SPECIFICATIONS
SHOWN ON THE PARTS ULIST FOR THAT PART. T8300i-I
RC- 1760

{19C311831, Rev. 3)

CONTROL UNIT SCHEMATIC

(19D413224, Rev. 2

)

(19C311487, Rev.

0)

FRONT VIEW
/ —— O\
POWER ON
LIGHT
L = i
@ 20 sty 00 © a‘ﬂo 149 EJ@"H ' > #20- PRW
o 2 el L Ul ﬂl ! DA
MASTR
2
LS701 #20-0W Fa\ To TB50I-1
i ]
7
$702 3783 : -—é—( T0 TBS5O0I-2
St CG DISABLE R70! F2  F2 i
f T81-3(G) | N22-8R
o)
/(_\) @ h F'm” . —~ +— 10 TB50I-3
, fan ,: ! ; — 05701 N22-8K
e N o/ | xosre! PR o Tesas
XMIT MONITOR 2 |
LiguT TEST METER voLumMe FREQ SELECTOR | — O T8501-5
SWITCH J 0A .
S J) VOLUME ol 3 2-225/-R TO TB501-6
I R70O14 |
: 5K 2 _LRSJ_% - —— TO T8S01-7
NOTES: T 3
L S703 IN 4EC69811 ONLY TBI-2 N22- GWR MONITOR
TWO FREQ. KIT PLI9AI2222068. } oniTo H22-WbKO ¢ 10 TB501-9
$704 IN 4EC69B12 ONLY 1A A 2A N22-G-W-R___ / _
FOUR F T 2206 05702 | oy © { 10 TB50i -10
OUR FREQ. KIT PLISAI2222069. 3732 s N22-G-w-0 { T0 18501-19
2. TERMINATE WIRES TO TBSO|, TERMINALS | n . '®XN2Z N22:WBLEBR __ ¢ 15 Tesol- 1!
I~3, 5-7,9,10,15,16 8 19 WITH ' frea | A $702
s
198209260P103, R702 SELECT ', zo___ _______ ] . __ _N22-WBLR _< TO TB50i-12
33 S703
S$704 3 —_—— o NPR-WBLO. (1O TBSOI-I13
3 BLOWER KIT PLISAI22295G1. NOTE 1 « DA (SEE NOTE 5)
REAR VIEW 6l L |- — h22-owBL (10 TBSOI-14
- a ~ 4 CLOCK KIT PLISAI22222GI, G2.
- — . ™ s. DA JUMPER ADDED IN 4EC69BI2 - WRBK TO TBSOI-15
( CLOCK OPTION G - FAN_OPTION LOCAL/REMOTE + I FOR THREE FREQ OPERATION.
il — VOLUME CONTROL /\ N22- 8RO TO TBS0I-16
T8I 2
e d 5 # - _
S/ / \ (R3002 \ ALL RESISTORS ARE 172 WATT UNLESS M) // ————— = = — — — — R — o Tesonn
ol NI ) =) I - ) ! OTHERWISE SPECIFED AND RESISTOR M2 icLock) 8-BKW
o x DRI R - O 133 VALUES IN OHMS UNLESS FOLLOWED BY NOTES, & — — — — o — — . WIB-BKW__ _ (19 TESOII8
[ Test merer ([ 3 + s =G 36D Ke 1000 OHMS OR MEG * 1,000,000 OHMS - ~
OP;'ON ‘ @ b TB3000 20} 2@ ! CAPYCITOR %mss F&T&D SN — ————— — — — __#I8-BLw__ — 7o TB50i-18
- l i | 3
. i o LS701 ANCE /
\ 4 AN w0 A B T oo oS roLLOWED BY B\ 20t —— _ _ _ _  _ #180W____ (10 7650-20
4 Ry A 7 : ' g MiHs MILLIHENRYS OR H= HENRYS. NOTE 3 |
. —_— -
ks + A 1_
5702 d =t -
] :
IA % L(EII i E N $EE APPLICABLE PRODUCTON CHANGE
=318 : E— HEETS IN IN 1ON BOOK S
85 ) L&) X0S701 ':Cli@ms{)? 5 @ @ DEALING WITH THIS UNIT, FOR DES-
o CRIPTION OF CHANGES UNDER EACH
T8501- 18 @ = 8-8 + ¥ VISION LETTER
/J THIS ELEM DIAG APPLIES TO
‘L = —/ MODEL NO REV LETTER
\\ 4EC69B10 IN ORDER TO RETAIN RATED EQUIPMENT
‘ 4EC69BI1 PERFORMANCE, REPLACEMENT OF ANY
4EC69812 SERVICE PART SHOULD BE MADE ONLY WITH
\\/f IN A COMPONENT HAVING THE SPECIFICATIONS
%}) I§\E}) SMOWN ON THE PARTS LIST FOR THAT PART.
2 ! Fll
LOCAL/REMOTE TERMINAL VIEW
T-PAD R3002
R 300!
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SCHEMATIC & OUTLINE DIAGRAMS

DESK TOP CONTROL UNIT MODEL 4EC69B10-12

RC-1780C
ok ok ok ok ok ok oK



PARTS LIST
SYMBOL GE PART NO. DESCRIPTION
LBI-3964A PARTS LIST
DESK TOP CONTROL UNIT -
’
MODEL 4EC69B10 (19D402947-G1) (1 FREQUENCY) | | | oo .__.___ RESISTORS - - - 136230
L)
h ; 22 — MAGNETIC CONTROLLED DESK MICROPHONE
MODEL 4EC69B11 (190402947 G1) (2 FREQUENCY) R1 5495948-P173 Deposited carbon: 562 ohms *1%, 1/2 w; sim to £ . s
19A122220-G8 Texas Instrument CDL,2MR, S P UODEL 4EM28A10 (19C207103-P1)
MODEL 4EC69B12 (190402947-G” (4 FREQUENCY) R2 5495948-P327 Deposited carbon: 18,700 ohms *1%, 1,2 w: sim to 5 ? __, (SEE RC~1227)
("9A122220_Gg) Texas Instrument CD1/2MR, w0
a { o
------- TERMINAL BOARDS - - - - - - N
SYMBOL GE PART NO. DESCRIPTION ~ SYMBOL|G-E PART NO. DESCRIPTION
TBL 7775500-P11 Phen: 5 tcrminals,
------- INDICATING DEVICES - - - - - - - ~=~-------CABLES- - - - - - .- - H o . MECKANICAL PARTS
DS701 19C307037-P19 Lamp, incandescent: 14 v; sim to GE 756. w1l -
ps? CABLE ASSEMBLY ool smezento
D5702 19C311617-G1 .
_________ LOUDSPEAKERS . - _ _ _ _ ~------- CAPACITORS- - - - - - - - - e 2 1 Pushbutton. Shure Brothers RP-68.
LS701 5491260-P7 Permanent magnet, 5-inch: 3.2 ohms £10% voice c1 5494481-P12 Ceramic disc: 1000 pf *10%, 1000 VDCW: sim to } 2 Yasher. Shure Brothers 304697,
coil imp, 15 w max operating, 390 Hz #15% RMC Type JF Discap.
resonance, paper dust cap; sim to Jensen Model 3 Spring. Shure Brothers 44A148.
P5-VA. Ty 4 Cap and grille, Shure Brothers RP-72,
RESISTORS - - - - - - - - 4EM2BBIO - SAME AS 4EM28A10 5 Magnetic controlled cartridge. Shure Brothers
__________ RESISTORS - - - - - - - - - R3 3R152-P153J Composition: 15,000 ohms 5%, 1/4 w. EXCEPT AS SHOWN RP-13.
R701 5496870-P23 Variable, carbon film: 5000 ohms +20%; sim to R4 19A116278-P361 | Metal film: 42,200 ohms £2%, 1/2 w, iy 8 ¥asher. Shure Brothers 34A223.
Mallory LC(5K). AR I 7 Shield. Shure Brothers 53A528,
R702 3R77-P330K Composition: 33 ohms #10%, 1,2w. | | | | --e-c-e-o-- SWITCHES _ _ _ _ _ _ . __ Bl : 8 Damping ped. Shure Brothers 20833,
s1 5495454-P24 Rotary: 2 sections, 2 poles, 12 positions, 4EM28AI0 N [ Housing. (Part of item 4).
----------- SWITCHES- - - - - -~ - - - non-shorting contacts, 2 amps at 25 VDC or 1 9 e ear 1n N L,
amp at 110 VAC; sim to Oak Type A or Centralab " mm‘, 10 Base. (Part of item 4).
5702 19B209139-P6 Lever: 3 amps at 120 VAC, Series 100, Vlj//, RC- 1227
Position up: 1 form A contact, locking, N 1 (Not used).
Position Center: no contacts,
Position down: 1 form A contact, momentary; FAN K.T MICROPHONE - 4EM28AI0 8 4EM2BBIO 12 Pin. Shure Brothers 314848,
sim to Switchcraft 205-1023, 19A122295-G1 13 Bracket. Shure Brothers 53A637,
i4 Cable and plug. Shure Brothers RP-65.
------- TERMINAL BOARDS - - - - - - - ~-=--=--~-=---MOTORS- - - - - - - - - - -
MICROPHONE 15 Cable clamp. Shure Brothers 53A532,
TB1 7775500~P2 : Bl 19B205436- : 5 at 6 ;
Phen: 3 terminals. 98205436-a1 ggoo i;; ,‘;‘:t? ::, ?gtgiigg?“"uo“s' -0017 bp, P 16 Bottom plate. Shure Brothers 90A1015.
----------- SOCKETS - - - - - - _ _ _ 19820906 8-P1 Impeller, fan: axial, cw rotation. (Part of Bl) 17 (Not used).
XDS701 19B209342-P1 Lampholder sim to Leecraft 7-04 18 founting bracket. Shure Brothers 53633
- H ee. a et .
;nngmz LOCAL/REMOTE MODIFICAT'ON KIT 19 Switch. Shure Brothers RP-70.
MODIFICATION KIT 18A127280-61
19A122220-68 (MODEL 4€C69B11) (2FREQ) | ( | | ---- ... .. RESISTORS - - - - - - = - oD 4mNZ8810
19A122220-G9 (MODEL 4EC69B12) (4 FREQ) R3001 104127278-G1 Attenuator. 1 (Not used).
. CONNECTOR
----------- SWITCHES- - - - - - - - R300% 5194774-P153 Variable, carbon film: 5000 ohms +20%, 0,15 w; 2 Washer, Shure Brothers 30A697.
sim to CTS Series 70 Control, CIRCUIT A
5703 19B204441-G2 Rotary: 1 pole, 2 positions, non-shorting IRCUIT DIAGRAM 3 Spring. Shure Brothers 444149.
contacts, 1 amp at 115 VAC or 28 VDC; sim to R3003 3R77-P472K Composition: 4700 ohms *10%, 1/2 w, 4EM284AL0
Grayhill Serles 24 (modificd), 4 Cap and grille. Shure Brothers RP-72.
5704 19B204441-G3 Rotary: 1 pole, 4 positions, non-shorting | | | | - ------ TERMINAL BOARDS - - - - - MONITOR s Uagnotic controlled cartridge. Shure Brothers
contacts, 1 amp at 115 VDC; sim to Grayhill . )
Series 24 (modified). TB3001 7775500~P44 Phen: 2 terminals, 6 Washer, Shure Brothers 34A223,
MASK PLATE 7 Shield. Shure Brothers 33A528,
MICROPHONE
Assgfmm ASSEMBLIES 198205401-G2 CLOCK AND METER ‘_, s banping pad. Shure Brothers 20833.
AL 19820540163 12/24 HOUR CLOCK . TRANSMIT , et ot o .
61 19B205401-G4 METER -~ 10 (ot usea).
----------- METERS - - - - - - - - - - = - - - = - - MISCELLANEOUS - - - - - - - - sHiELD — o1 CASE V' BLACK n Base. (Part of item 4).
M2 19B205374-G4 Clock, direct reading: 110 VAC, 60 Hz: sim 19A122210-P1 Lens: green, / RED 12 Pin, Shure Brothers 31A848,
to Pennwood Numechron 1P-24H-AM/PM, ,_J
19A205291-P1 Plate. (Used in 19B205401-G2), -{_RED A-=m=-e-- X 13 Bracket. Shure Brothers 53A637.
[}
12 HOUR CLOCK 194205291 -p2 Plate. (Used in 19B205401-G3). ORANGE ) N M 1 (Kot uacd).
| , clamp. Shure Brothers 53A532.
18A122222-6G3 19A205291-P3 Plate. (Used in 19B205401-G4). AR CONNECTOR 18 cabie clamp sre Brothers
16 {Not used),
---------- METERS - - - ~ - - - - - 19B205292-P1 Window: clear, (Used in front of Clock and CIRCUIT DIAGRAM
meter in 19D402659-Gl). 4EM28BIO 17 Bottom plate. Shure Brothers 90B1015.
M3 19B205374-G5 Clock, direct reading: 220 VAC, 60 Hz; sim
to Pennwood Numechron 1P-12H. 19A115679~P1 Knob, push-on: black., (Used with R701 and 18 Mounting bracket. Shure Brothers 53A633.
METER KIT dummies in 19D402659-Gl). (RC-302A, Sh. 2) 10 Switch. Shure Brothers RP-71.
19B204949-P1 Jewel: red, (Used with DS701 in 19D402659~Gl), 20 Pushbutt. (Transmit), Shure Brothers RP-69.
19A127223-G1 shbutton (Tr e
4034668-P1 Clip: spring tension: sim to Tinnerman 21 Locking arm, Shure Brothers 53A667,
C4154-017-24. (Mounts LS701 in 19D402659-Gl). S Broth RP-66
""" === -~ -METERS - - - - - - - - - JUMPZR MAY BE REMOVED FOR PARALLEL OR SPECIAL OPERATION 22 Cable and plug. Shure Brothers RP-86.
M1 19A115716-P1 Panel, DC: -10/0/+50 ua mechanism, NOTES : 23 Switch. (Part of item 19).
. 24 Pushbutton (Monitor). (Part of item 20),
1. SWITCH #1 OF THE MICROPHONE CIRCUIT MUST CLOSE FIRST AND
OPEN LAST.
2. MONITOR AND TRANSMIT BUTTONS ARE MECHANICALLY INTERLOCK-
ED, "MAKING 1T NECESSARY TO PRESS MONITOR BUTTON BEFORE *COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.
TRANSMITTING. TO MONITOR CONTINUGUSLY, PRESS MONITOR
BUTTON DOWN AND SLIDE FORWARD TO "LOCK" POSITION. PRESS
AND PUSH BACK BUTTON RELEASE. TO OPERATE MONITOR AND
TRANSMIT FUNCTIONS INDEPENDENTLY, REMOVE LOCKING ARM
BRATKET (PART 21 SHOWN ABOVE AND IN PARTS LIST).

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
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|. THESE ITEMS PART OF MOD KIT (PLISAI22203GI).

2. TERMINATE WIRES TO TBSOI WITH 19B209260PI02, EXCEPT TO
NO. I8 TERMINATE WITH 198209268PIO!I.

3 BLOWER KIT PLI9AI22295G2.

SCHEMATIC & OUTLINE DIAGRAMS

WALL MOUNT CONTROL UNIT
MODEL 4EC70B10

RC-1781B
ok Kok ok ok K



PARTS LIST

LBI3965A

WALL MOUNT CONTROL UNIT
MODEL 4EC70B10

19C303959G2
----------- RESISTORS = =~ = = = = = ~ =
R701 5496870P14 Variable, carbon film: 5K ohms #20%, 0.5 w; sim
to Mallory LC(5K).
R703 7141971G10 Resistor kit: wirewound, 3.5 ohms 5%, 5 w; sim
to Tru-Ohm Type X-60. (modified)
----------- SWITCHES - ~ - = = = = = - =
8701 4031922pP1 Push: SPST, normally open, 1/2 amp at 12 VDC;
sim to Stackpole Type SS-15.
---------- TERMINAL BOARDS - - - - ~ = =
TB2 19A122201G1 Board: 4 terminals.
TB701 7117710P2 Phen: 2 terminals; sim to Cinch 1781.
ASSOCIATED ASSEMBLIES
MILITARY MICROPHONE
MODEL 4EM25EL0
(19B8209102P2)
(SEE RC1389)
1 RPBE Cable clamp, front and back case.
2 RP26 Switch,
3 (See item 1),
4 RPO7 Switch button. (Quantity 5 only).
8 RP16 Spring and internal hardware.
[} RP23 Shield. (Quantity 5 only).
7 RP13 Magnetic controlled cartridge, grille cloth,
screen and resonator.
8 (See item 1).
RP14 Cable and plug: approx 6 feet long.
FIVE-WATT SPEAKER
MODEL 4EZ16A14
(19D402449G7)
---------- « CAPACITORS = - = = = = = ~
C1l 19B209233P1 Electrolytic, non-polarized: 25 uf +20%, 25 VDCW;
sim to Sprague Type 41D.
--------- LOUDSPEAKERS = - - = = = = - =
L83 19A116910P1 Poermanent magnet: 5 inch, 3.2 ohms +15% imp,
5 w max operating; sim to Pioneer 002009,
----------- CABLES = = = - = = - = - =
w5 CABLE ASSEMBLY
19A1221487G1
----------- PLUGS = = = = = = = = = = =
P702 | 5493018P2 Connector, phen: 4 contacts; sim to Cinch 204-31~
05-010.
5493018P4 Cap.
FAN KIT
19A122298G2
----------- MOTORS = = = = = = = = - = =
B2 19B205437G1 Fan, single phase: 115 VAC, 60 Hz, 14 w, ccw

rotation; sim to Rotron "Gold Seal Venturi Muffin
Fan".

SYMBOL | GE PART NO. DESCRIPTION
---------- SWITCHES = = « = = = = = = = =
82 19A115687P2 Thermostatic, switch: contacts close at approx
110°F 16°F and open at approx 90°F #3°F; sim to
Stevens Mfg. 430-1208.
HEATER
18A122203G1
-------- - - =HEATERS ~ =~ =~ = = = =~ = =
HR1 4034002P1 Strip: 120 VAC, 150 w nominal; sim to GE 2A425.
----------- SWITCHES = = ~ = = = = = = =
81 19A115687P1 Thermostatic, switch: contacts close at approx
3°F 16°F and open at approx 18°F #5°F; sim to
Stevens Mfg. 430-1205.
---------- MISCELLANEOUS - - =« = = = = =
7150186P19 Spacer: No. 4. (Used with TB2).
19A115308P1 Knob,
N529P42C13 Button, plug: approx 1-1/8 inch dia.
19C303500P1 Grille.
18A121521P1 Support, mounting.
5490407P33 Grommet, rubber. (Located top of casting).
184115470P1 Grommet, rubber. (Located bottom of casting).
19C303504G3 Housing, speaker.
7141414G2 Microphone mounting kit.
19A121521G1 Mounting support.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.
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SCHEMATIC & OUTLINE DIAGRAM
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MODEL 4EG22A10
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PARTS LIST

LBI13725C

25-50 MHz FOUR FREQUENCY OSCILLATOR BOARD

MODEL 4EG22A10

19C303962G1

- = -+ - = +~-= - ~CAPACITORS - -~ = = - = = = ~

€2601 749182702 Ceramic disc: 0.0l pf +80% -30%, 50 VDCW; sim to
Sprague 19C180.

€2602 5491271P106 Yariable, sub-miniature: approx 2.1-12.7 pf, 750
v peak; sim to EF Johnson 189,

C2603 5490008P6 Silver mica: 10 pf +0.5 pf, 500 VDCW; sim to
Electro Motive Type DM-15.

C2604 5496219P753 Ceramic disc: 39 pf %5%, 500 VYDCW, temp coef
~750 PPM.

€2605 5490008P39 Silver mica: 330 pf #5%, 500 VDCW; sim to
Electro Motive Type DM-15.

C2606 7491827P2 Ceramic disc: 0.01 uf +80% -30%, S50 VDCW; sim to
Sprague 19C180.

C2607 5491271P106 Yariable, sub-miniature: approx 2.1-12.7 pf, 750
v peak; sim to EF Johnson 189.

C2608 5490008P6 Silver mica: 10 pf #0.5 pf, 500 VDCW; sim to
Electro Motive Type DM-15.

C2609 5496219P753 Ceramic disc: 39 pf #5%, 500 VDCW, temp coef
=750 PPM.

C2610 5490008P39 Silver mica: 330 pf #5%, 500 VDCvw; sim to
Electro Motive Type DM-15.

Cc2611 7491827p2 Ceramic disc: 0.01 pf +80% -30%, 50 VDCW; sim to
Sprague 19C180.

c2612 5491271P106 Variable, sub-miniature: approx 2.1-12.7 pf, 750
v peak; sim to EF Johnson 189.

C2613 5490008P6 Silver mica: 10 pf #0.5 pf, 500 VDC¥#; sim to
Electro Motive Type DM-15.

C2614 5496219P753 Ceramic disc: 39 pf £3%, S00 VDCW, temp coef
-750 PPM.

C2615 5490008P39 Silver mica: 330 pf #5%, 500 VDCW; sim to
Electro Motive Type DM-15.

C2616 5494481P111 Ceramic disc: 1000 pf £20%, 1000 VDCW; sim to
RMC Type JF Discap.

C2617 7491827p2 Ceramic disc: 0.0l uf +80% -30%, 50 VDCW; sim to
Sprague 19C180.

C2618 5491271P103 Variable, sub-miniature: approx 1.7-8.3 pf, 750
v peak; sim to EF Johnson 189.

€2619 5496219P39 Ceramic disc: 8.0 pf +0.5 pf, 500 VDCW, temp coef
O PPM.

€2620 5496219P50 Ceramic disc: 30 pf 5%, 500 VDCW, temp coef
O PPM.

C2621 5494481P111 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to
RMC Type JF Discap.

C2622 5491271P103 variable, sub-miniature: approx 1.7-8.3 pf, 750
v peak; sim to EF Johnson 189.

€2623 5496219P39 Ceramic disc: 8.0 pf +0.5 pf, 500 VDCW, temp coef
O PPM.

C2624 5496219P50 Ceramic dise: 30 pf 5%, 500 VDCW, temp coef
O PPM.

€2625 5494481P111 Ceramic disc: 1000 pf #20%, 1000 VDCW; sim to
RMC Type JF Discap.
=~ = = = = ~ - DIODES AND RECTIFIERS ~ = = - - - -

CR2601 194115603P1 Silicon.

and

CR2602

CR2603 4037822P1 Silicon, 1000 mA, 400 PIV.
----- ~ — JACKS AND RECEPTACLES - - - = = - -

J2601 4033513r4 Contact, electrical: sim to Bead Chain L93-3.

and

J2602

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

J2604 19B209303pP2 Connector, phen: 7 pins.
-------- ~ MISCELLANEOUS ~ = = = = = = « =
........... PLUGS = = = = = = = = = o =~ 19C311172P1 Socket: 4 contacts. (Part of XY2604, 2605).
P2603 4029093P1 Plug, banana type: sim to Ucinite 155296, 19A115793P1 Contact, electrical: sim to Malco 2700. (Part
of XY2604, 2605).
..... e - = - TRANSISTORS - = = = = = = = — = 4033089P1 Clip. (Part of XY2604, 2605).
Q2601 19A115245P1 Silicon, NPN. 198200525P9 Rivet, tubular., (Part of XY2604, 2605).
thru
Q2603 N80P3005C13 Machine screw: No. 4-40 x 5/16. (Secures
Oscillator Board).
------ -~ =~ ~-RESISTORS - ~ - = = = = = = =
N404P11C13 Lockwasher, internal tooth: No. 4. (Secures
R2601 3R152P511J Composition: 510 ohms 5%, 1/4 w. Oscillator Board).
R2602% 3R152P511J Composition: 510 ohms 5%, 1/4 w,
In Models earlier than REV A:
3R152P241J Composition: 240 obms #5%, 1/4 w.
R2603 3R152P123J Composition: 12K ohms #5%, 1/4 w.
and
R2604
R2605 3R152P202J Composition: 2K ohms #5%, 1/4 w.
R2606 3R152P123J Composition: 12K ohms 15%, 1/4 w.
and
R2607
R2608 3R152P202J Composition: 2K ohms #5%, 1/4 w.
R2609 3R152P123J Composition: 12K ohms 5%, 1/4 w,
and
R2610 PRODUCTION CHANGES
R2611 3R152P202J Composition: 2K ohms 5%, 1/4 w. Changes in the equipment to improve performance or to simplify circuits are
e identified by a "Revision Letter", which is stamped after the model number
: + N PR A M
R2612 3R77P104K Composition 100K ohms £10%, 1/2 w. of the unit. The revision stamped on the unit includes all previous revisions.
R2613 3R77P1O3K Composition: 10K ohms +10%, 1/2 w. Refer to the Parts List for descriptions of parts affected by these revisions.
R2614 3R77P104K ition: 100K oh +1 1/2 w. REV. A - To increase the output level of the multi-frequency oscillator.
Composition ws £10%, 1/2 W Changed R2602.
R2615 3R77P103K Composition: 10K ohms #10%, 1/2 w.
----------- CABLES - - -~ - = - - - - -
W2601 CABLE
19B205275G1
- - =+~ - -~ - - MISCELLANEOUS - - - - -~ - - - -
198209341P1 Socket: 7 contacts; sim to Elco 04-720-XX.
19A122138P1 Knob.
19A134048P1 Wood screw.
w2602 CABLE
19B205263G2
- = = - - -~ - - - MISCELLANEOUS ~ ~ - - - -~ - - -
4029840P1 Contact, electrical: sim to AMP 41854. (1)
4028840P2 Contact, electrical: sim to Amp 42827-2. (1)
19A134372P1 Terminal, feed-thru: sim to Greenfield 70-002.
m - - - -= -~ -S0CKETS = = = - = = = = « - ~
XY2601 5490277P1 Transistor, phen: 4 contacts; sim to Elco 3303.
thru
XY2603
XY2604 (See Miscellaneous).
and
XY2605
- = e === === =CRYSTALS = = = = = = = = = = =
NOTE: When reordering give GE Part Number and
specify exact frequency needed.
Y2601 19B206357P1 Quartz: 12-20 MHz, temp range -30°C to +80°C.
thru (Receiver).
Y2603
25-33 MHz crystal frequency = (OF +5.3 MHz)
2
33-42 MHz crystal frequency = (OF -5.3 MHz)
2
42-50 MHz crystal frequency = (OF_-5.3 MHz)
SRS T
Y2604 19B206175P31 Quartz: 3500-4500 KHz, temp range ~30°C to +85°C.
and (Transmitter).
Y2605

Crystal frequency = OF

!
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EQUIPMENT REQUIRED:

1. Audio Generator Model 4EX6A10

2, AC-VTWM
3. Milliammeter
4. 'Oscilliscope
SYMPTOM DESCRIPTION
No Audio From 1. Check basic receiver.
Receiver 2. Check for audio voltage at TBl-1 & TB1-2, (If audio is present, trouble
is in telephone line or control console).

3. Check for defective R14, C13, Cl1 or T1.

Unable To Receive 1. Check for 0 milliamps of control current at TBl.
F1 2. Ground TB501-11 and check basic receiver.

3. Check switches Q10 & Qll, In F1l operation, collector of Qll (measured to
ground) should be 0.100 volt maximum,

4. Check for 0 voltage across C28. If not 0, check for shorted CR6 or CR9.

Unable To Receive 1. Check for -6 milliamps of control current at TBl.
F2 2. Ground TB501-12 and check basic receiver.

3. Apply -6 milliamps to TBl and check switch Q8. Collector of Q8 (measured
to ground) should be 0.100 volt maximum,

4, Apply -6 mA to TBl & check for approx. 2,8 volts across (C28.

5, Check for approx. 22 VDC across VRIL.

6. Check bias osc Ql, (see Fig. A), T5, CR9 and amp Q9.

Unable To Monitor 1. Check for +6 milliamps of control current at TBl.

Channel Guard 2. Ground TB501-19 and check receiver Channel Guard. Then follow steps 3
. thru 6 of above.

Unable To Key 1. Check for proper control current at TBl,

Transmitter 2. Ground TB501-15 and check basic station,

3. Apply proper control current and check for approx. 5.5 V (measured to
ground) at emitter of Q3, If present, collector of Q4 should be 0.5 volt
maximum.

4, With proper control control current at TBl, check for approx. 6.0 volts
at Q3 base,

5., Check for approx. 22 VDC across VRI1,

6. Check bias osc Q1 (see Fig. A), T3, CR3, and amp Q2.

Unable To Transmit [ 1. Check for +6 milliamps of control current at TBl.
In F1 2. Ground TB501-11, key transmitter and check basic transmitter F1,

3. Check switches Q10 & Qll. In Fl operation, collector of Qll (measured to
ground) should be 0.100 volt maximum,

4, Check for O voltage across C28. If not 0, check for shorted CR6 or CR9.

Unable To Transmit | 1. Check for +15 milliamps of control current at TBl.
In F2 2, Ground TB501-12, key transmitter by applying +15 milliamps to TBl and check
basic transmitter F2,

3. Apply +15 milliamps of control current to TBl and check switch Q8. Col-
lector of Q8 (measured to ground) should be 0.100 volt.

4., Apply +15 milliamps of control current to TBl and check for approx. 2.8
volts across C28,

5. Check for approx. 22 VDC across VRI1.

6. Check bias osc Ql (see Fig. A), T4, CR6 and amp Q7.

No Transmitter 1. Apply approx 3 volts of audio at 1000 Hz to TB1-1 & 2 and check for audio
Audio When Keying at arm of R23.
From A Remote 2, Apply proper transmit control current to TBl and check for audio at emit-
Console

ter of Q5.

3. Check for approx. 5.5 VDC at junction of R17 & R18 with proper keying
current applied at TBl.

N

4, Check Cl4, C15 and audio switch Q5.

No Transmitter 1. Apply 0.1 volt of audio at 1000 Hz to local mike jack and check for
Audio When Keying approx. 0.350 volts at E3.
From Local Station 2. Check for approx. 0.350 volts at E1 with audio applied per Step 1 above.

3. Check C16, C17 and audio switch Q6.

1 u SEC/DIV

Figure A - Waveform at Base of Ql

0.2 VOLTS/DIV
(1 VOLT P-P)

TROUBLESHOOTING PROCEDURE
REMOTE CONTROL MODEL 4KC20A10-12
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DEALING WITH THIS UNIT, FOR DES -
CRIFTION OF CHANGES UNDER EACH
REVISION LETTER.

THIS ELEM DIAG APPLIES TO

MODEL NO REV LETTER
4KC20A10 c
4KC20A11 P
4KC 20412 D

RESISTORS ARE 1/2 WATT UNLESS
Ot rewISe “SPECIFIED AND RESISTOR
\ALUES N OHMS UNLESS FOLLOWED Y
Ke1000 OHMS OR MEG 21,000 -
K g A ey
0 MCROMCROFARADS) UNLESS FOLLOWED
Y UF+ MCROFARADS. WOLCTANCE VALLES

MICROHENRYS UNLESS
e M LIENRYS OR He HENRYS.

IN ORDER TO RETAIN RATEDC EQUIPMENT
PERFORMANCE, REPLACEMENT OF ANY
SERVICE PART SHOULD BE MADE ONLY WITH
A COMPONENT HAVING THE SPECIFICATIONS
SHOWN ON THE PARTS LIST FOR THAT PART.

UKC20A4C - | FREY XMIT & RECEIVE

4KC20A%1 -  FREQ XMIT & RECEIVE wiTH
CHANNEL GUARD
UKC20A12 - t OR 2 FREQ XMIT & RECEIVE

COMPONERTS MARKED WITH " A * ARE
PRESENT IN UKC20A)1 & 4KC20A12.

COMPOMENTS MARKED WiTH " X “ ARE

PRESENT N 4KC20A$2 ONLY.

NOTES:

1. CONMECT RHO TO HI ON UKC20A14.
CORRECT R8 TO H2 ON uKC20410
& 412,

2. COWRECT Ru! TO H3 ON 4KC20A12.
COUNECT R27 TO HU ON UKC20AIL.

3. ALL WiRE SF22 UNLESS OTHERWISE
SPECIFIED.

WHEN 1.OCAL -REMOTE OPTION 1S PRESENT.
THE RECEIVER L!NE LEVEL MAY BE
CHANGED, 1F REQUIRED, 8Y CHANGING
THE VALUE OF RiY,

S. REMOTE CONTROL BOARD SHOWN SIMPLEXED
LINE-TO-LINE.
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PARTS LIST
LBI-3967C

REMOTE CONTROL BOARD

4KC20A10-12
SYMBOL | GE PART NO. DESCRIPTION
I CAPACITORS = = = = = = = = — =
Ccl 7486445P5 Electrolytic, non polarized: 4 pf +150% -10%,
150 vDCY, q
c2 7491930P9 Polyester: .1 uf $20%, 100 YDCW; sim to
and GE Type 61F,
c3
c4 18A116080P1 Polyester: 0.01 puf $£20%, 50 VDCW,
[o-3 19A116080P7 Polyester: 0,1 uf 120%, 50 VDCW,.
cé 19A116080P5 Polyester: .047 uf 120%, 50 VDCW,
c7 19A116080P7 Polyester: 0.1 uf $20%, 50 VDCW,
cs 5194481P128 Ceramtic disc: 2700 pf 110%, 1000 VDCW; sim to
RMC Type JF Discap.
€O 1941160809104 Polyester: 0.033 uf +10%, 30 VDCW,
In REV A and earlier:
19A116080P1 Polyester: 0.01 uf $£20%, 50 VDCW.
Ci0 19A116080P1 Polyester: 0,01 ut 120%, 50 vVDCW,
and
Cli
C12 18A116080P7 Polyester: 0.1 uf 120%, 50 VDCW.
c13 19A115680P104 Electrolytic: 350 pf +150% -10%, 25 VDCW; sim
to Mallory Type TTX,.
Cl4 19A116080P7 Polyester: 0.1 uf $20%, 50 VDCW,
thru
Cc17
Ci8 19A116080P1 Polyester: 0.01 utf $£20%, 50 VDCW,
cle 74921930P3 Polyester: .01 uf 120%, 100 VDCW; sim to
GE Type 61F,
c20 19A116080P7 Polyester: 0.1 uf $20%, 50 VDCW,
€21 7481393P2 Ceramic disc: .01 pf +100% -0%, 500 VDCW;
sim to Sprague 1218C4.
c22 18A4116080P5 Polyester: .047 uf 120%, 50 VDCW,
c23 19A116080P7 Polyester: 0.1 puf *20%, 50 VDCW,
c24 19A115680P104 Electrolytic: SO0 uf +150% ~10%, 25 VDCW; sim
to Mallory Type TTX,
C25e 19A116080P104 Polyester: 0,033 uf $10%, 50 VDCW.
In REV A and earlier:
19A4116080P1 Polyester: 0.01 pf +20%, 50 VDCW,
c26 19A116080P1 Polyester: 0.0 uf +20%, 50 VDCW,
and
c27
ca8 19A116080P8 Polyester: 0,18 uf +20%, 50 VDCV,
c29 74919830P3 Polyester: .01 pf $20%, 100 VDCW; sim to
and GE Type 61F,
C30
C31» 19A116080P104 Polyester: 0,033 uf +10%, 50 VDCW.
In REV A and earlier:
19A116080P1 Polyester: 0,01 uf +20%, 50 VDCW.
C32 19A116080P1 Polyester: 0.01 uf $20%, 80 VDCVW.
and
Cc3a3
C3de 5496267P1 Tantalum: 6.8 uf +20%, 6 VDCW; sim to Sprague
and Type 150D. Added to 4KC20A12 by REV C.
Case
- = = = = - - DIODES AND RECTIFIERS -~ ~ - - ~
CR1 19A115250P1 Silicon.
and
CR2
CR3 4037823P1 S8ilicon.
In 4KC20A10,A11 of REV A and B, 4KC20A12 of REV A-C
18411510092 Silicon; sim to Type 1IN439A.
Earlier than REV A:
18A115250P1 Silicon.

-~
SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
CR: 18A118250P) Silicon., Rl6 3R152P684K Composition: 0,68 megohms 110%, 1/4 w,
an
CRS Rr17 3R152P104K Composition: 0.1 megohms $10%, 1/4 w,
CR6* 4037822P1 Silicon. R18 3R152P473K Composition: 47,000 ohms £10%, 1/4 w.
In 4KC20A10, All of REV A and B: R1® 3R152P224K Composition: 0.22 megohm $10%, 1/4 w,
In 4KC20A12 of REV A-C:
R20 3R152P473K Composition: 47,000 ochms $10%, 1/4 w,
19A115100P2 Silicon; sim to Typc 1IN43BA.
R21 3R152P104K Composition: 0.1 megohm +10%, 1/4 w,
Earlier than REV A: and
R22
19A115250P1 Stlicon.
R23 198209358P3 Variable, carbon film: approx 50 to 1000 ohms
CR7 19A115250P1 Silicon. 1209, 0.2 w; sim to CTS Type U-201,
and
CR8 R24 3R152P104K Composition: 0.1 megohm £10%, 1/4 w.
CR9* 4037822pP1 Silicon. R25 3R152p222K Composition: 2200 ohms t10%, 1/4 w,
in 4KC20A10, All of REV A and B: R26 3R152P333K Composition: 33,000 ohms *10%, 1/4 w,
In 4KC20A12 of REV A-C:
R27 3R182P272K Composition: 2700 ohms *10%, 1/4 w,
19A115100P2 Silicon; sim to Type 1N45YA,
R28 3R152P152K Composition: 1500 ohms $10%, 1/4 w,
Earlier than REV A:
R29 JR152P102K Composition: 1000 ohms +10%, 1/4 w,
5494922p3 Silicon.
R30 3R152P272K Cosmposition: 2700 ohms $10%, 1/4 w.
CR10 19A115250P1 Silicon,
(.::‘1’1 R31 3R152P104K Composition: 0,1 megohm t10%, 1/4 w.
‘ R32 3R152P333K Coaposition: 33,000 ohms $10%, 1/4 w.
= e m = == o=~ TERMINALS - - = = = = = =
R33 3R152P222K Composition: 2200 ohms t10%, 1/4 w.
El 4036053p2 Solder terminal.
tgru R34 3R152P333K Composition: 33,000 ohms t10%, 1/4 w.
E
R3S 3R152P103K Composition: 10,000 ohms *10%, 1/4 w.
w = = = = = = JACKS AND RECEPTACLES - - -~ = = - ~
R36 3R152P333K Composition: 33,000 ohms +10%, 1/4 w.
J1 4733513P4 Contact, electrical: &im to Bead Chain L83-3.
}g"“ R37 3R1S2P272K Composition: 2700 ohms t10%, 1/4 w.
. R38 3R152P332K Composition: 3300 ohms no%. 1/4 w,
e -+~ e= =~ = INNUCTORS = = = = = = = « =
R39 3R152P220K Composition: 22 ohms *10%, 1/4 w.
Ll 7491382P102 Coil, RF: 150 yh t10%, 6 ohms DC res max; €im to
and Delevan 4300 Series. R40 SR152P682K Composition: 6800 ohms t10%, 1/4 w.
L2 and
R4l
L3 7491382P106 Coil, RF: 680 uh *10%, 12 ohms DC res max; sim
to Delevan 4500 Sertes. +%¢+ v} memeeem- - TRANSFORMERS = = = = = = = =
14+ 198209420P125 Coi1l, RF: 10.0 uyh t10%, 3.10 ohms DC res max: T1 18A4127262G1 Transformer assembly., Includes:
and sim to Jeffers 4446-4. Added to 4KC20A12 by
LS+ REV C. 19A115731P1 Transformer, audio freq: 300 to 6000 Hz.
4028840P2 Contact, electrical; sim to Amp 42827-2.
e e e e - =« - - TRANSISTORS - - - ~ = = = = P N P
Pg
Ql 19C300114P1 Silicon, NPN; sim to Type 2N706,
T2 198216257G1 Transformer,
Q2 18A115123P1 Silicon, NPN,
T3 19B216258G1 Transformer.
Q3 19A115300P2 Silicon, NPN; sim to Type 2N3033. thru
and TS
Q4
-------- - TERMINAL BOARDS - - - - = = ~ =
QS 19A113768P1 Silicon, PNP; sim to Type 2N3702.
‘;d TB1 7117710P4 Phen: 4 terminals; sim to Cinch 1774,
Q
TB6* 7487424p26 Miniature, phen: 6 terminals. Added to 4KC20A12
Q7 19A115123P1 Silicon, NPN. by REV C.
Qs 19A115552p1 Silicon, NPN; sim to Type 2N2714. _ VOLTAGE REGULATORS = - - = = = =
Q® 18A115123P1 Silicon, NPN.
VR1 4036887P18 Silicon, Zener.
Qlo 19A115768P1 Silicon, PNP; sim to Type 2N3702.
B CABLES - = - = = - = = =
Q1 19A115552P1 Silicon, NPN; sim to Type 2N2714.
wl 19A127093GS Cable assembly: approx 9 inches long. Includes:
- -=--=-==--- - RESISTORS - =~ - = =~ = -~ - - P2 4029840P2 Contact, electrical; sim to Amp 42827-2.
Rl 3R77P221K Composition: 220 ohms t10%, 1/2 w. P4 4020840P2 Contact, electrical; sim to Amp 42827-2.
and
R2 w2 18A127085GS Cable assembly; approx 9 inches long. Includes:
R3 IRTOP242S Composition: 2400 ohms 3%, 2 w. P3 4029840P2 Contact, electrical; sim to Amp 42827-2.
and
Re PS5 4020840P2 Contact, electrical; eim to Amp 42827-2,
RS 3R182P103K Composition: 10,000 ohms £10%, 1/4 w.
--------- MISCELLANEQUS = = = = = = = =
RE 3R152p563K Composition: 5600 ohms 110%, 1/4 w.
4036585P) Insulator, disc. (Used with Q3 and Q4).
R7 3R152P822K Composition: 8200 ohms 1+10%, 1/4 w. n '
4034252pP6 Can. Used with T2),
RS 3R152P272K Composition: 2700 ohms +10%, 1/4 w. wn. (
19C311675G4 Harness, Used with Single Frequency Tx and Rx).
R9 SR152P104K Composition: 0.1 megohm $10%, 1/4 w. oc arness. (Use 4
19C311675G3 Harness, Used with Single Frequency Tx and Rx
R10 3R152P322K Composition: 2200 ohms 1l0%, 1/4 w. 8¢ G S -
R11 3R152P333K Coaposition: 33,000 ohms £10%, 1/4 w. 18C311675G6 Harness. (Used with 1 or 2 Freq. Tx and 1 or 2
. Rx).
R12Z 3R152P221K Composition: 220 ohms 10%, 1/4 w. Freq. Rx)
SURGE PROTECTOR KIT
R13 3R152P132K Composition: 1500 ohms $10%, 1/4 w. 19A127200G1
R14 3R77P560K Composition: 56 ohms $10%, 1/2 w. e e e - - - - DIODES AND RECTIFIERS - ~ ~ ~ — =
R1S SR152P333K Composition: 33,000 obms 110%, 1/4 w. CR1 1941168062P1 Selenium.
thru

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
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| PRODUCTION CHANGES

|

Changes in {the equipment to improve performance or to simplify circuits
arce identified by a "Revision Letter™, which is stampod after the model
number of e unit. The revision stamped on the unit includes all pre-
vious revisions. Refer to the Parts List for descriptiona of parts
affectod by thesc revisions.

REV. A = To improve lightning protection,
iChanged CR3, CR6 and CRO,

REV. B - To improve operation.
Changed C9, C25 and C31.

REV, C - 4KC20A12

To improve operation,

Added €34, C35, L4, L5, and TB6.
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REV. C

- 4KC20A12
To improve operation,
Changed diodes CR3, CR6é and CR9
to 4037822P1.

REV. D




(DF-4075)

PARTS LIST

1B81-41208
HANDSET MODEL 4EM26A10
MANDSET MOOEL 4EM26C10
HOOKSWITCH 19820488765
AMD ASSOCIATED ASSEMBLIEES

SYMBOL | GE PARV NO. DESCRIPTION

{(Refer to RC-1987)

1 Self tap screw, bind heed: No. ¢ x 5/18,
Shure Brothers 300840C.

2 Cable clamp. Shure Nrothers 334333,

3 Snjeld, BShure Brothera RPLS,

4 Switeh, Shure Brothers RPSL.

s Case, Shure Brothers RAMMS. (Vsed with 4RNISALO).
Case. Bhure Brothers 21RPEPOF. (Used with
4RM36C10) .,

[ Adapter, Shure Brothers 8354230,

17 Magnetic comtrolled certridge, Receiver. Rwre
Brothers AP41,

» w1 Resistor, cosposition: 3200 ohas £10%, 1/3 w.

L] Receiver cap. (Part of item 8).

10 Washer. 3hure Brothers 34A33).

n Escutcheon. 3hure Brothers 33A3364.

12 Actuator. BShure Brothers 33AS86,

13 Bpring. Shure Brothers 44Al40,

14 Plunger bar, Shure Brothers RPS32.

18 Flat hesd screw, socket cap: MNo. ¢-40 x 1/4.
Shure Brothers 30C8378.

16 Transmitter cop. (Part of item 8),

1? Tasher, Shure Srothers 34A308.

18 - Nagnetic costrolled cartridge, Tranamitter,
Shure Brothers RP13,

19 Cable and plug., Shure Srothers APMS. (Used
with 4EM28A10),

Cable and plug. 3Shure Srothers 21RPTISF. (Used
with 4EN26C10).

20 402083198 Cable clamp; sim to WEC Kesser 2/16-4.

an 19A12161201 Nolder and switch: thersoplastic cese, comtact
rating 1 amp at 128 v,

22 10020546701 Ceble: approx 8-1/2 feet long.

23 3483038010 R tor, wirewound, ceramic: 3.5 ohms 3%,

S 6is to Tru-Cha Type X-$0.
2 7775500003 Terminal board, phen: $ terminals,

ASSOCIATED ASSEMBLIES
EXTENSION CABLE
19620498864
147072608 Plug: 4 coatacts, eim to Ampheacl 91-NC4N.
403480904 Cable, 6 (¢,

19al160819m Receptacle: 4 contacts. sis to Amphenol

P1-MIer-1000.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
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PA TRANSISTOR REPLACEMENT

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

To replace the PA transistors (Q2 through Q6):

1,

2,

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

Turn the trausmitter over and remove the unpainted Phillips-head screws holding the
multiplier-filter, power detector, and output filter mounting assembly to the trans-
mitter heatsink, Then swing the entire assembly away from the heatsink to expose
transistor mounting holes. :

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

Trim the new transistor leads (if required) to approximately 3/8-inch lengths

(3/16 - inch lengths for Q3, Q4 and Q5 on 25-50 MHz transmitters). Cut the collector
lead at a 45° angle for future identification (see Fig. 1). The letter "C" on the top
of the transistor indicates the collector.

Apply a coating of silicone grease around the transistor mounting surface, and place
the transistor in the mounting hole. Align the leads as shown in the Outline Diagram.
Then hold the body of the transistor and replace the hold-down nut and spring washer,
using moderate torque (7 to 9 inch-pounds maximum).

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

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

CAUTION.

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

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

COLLECTOR

SOLDER LENGTH
LEAD_TRANSISTOR 5 ’] I“

————— [ __1——

HOLE BASE ' HOLD-DOWN NUT 8
SPRING WASHER

Figure 1 - Lead Identification Figure 2 - Transistor Mounting

PA TRANSISTOR REPLACEMENT

RC-1683D




STEP 1-QUICK CHECKS

STEP 2 v—bC v=bc v=0C e 2.08-4.17MHZ »le 6.25-12.5 MHZ te 12.5~25 MHZ ol 25-50 MHZ -
WITH TRANSMITTER WITH TRANSMITTER WIT! TRANSMITTE
CHECK .I;YF:LSAL EDC VOLTAGES -» KEYED, READING AT | KEYED, READING AT KEYED, READING AT
Probable Defective Stage QUIPMENT REQUIRED OLLECTOR  OF COLLECTOR OF COLLECTOR OF
v i ®G.E TEST MODEL 4EX3AIO QIO SHOULD BE gloz SHOULD BE Q103 SHOULD BE BUFFER TRIPLER DOUBLER 2ND DOUBLER AMP-1 AMP-2 PA
; OR A PPROX A
Meter High Meter Low Meter Zero Meter € 20,000 OHMA-PER-VOLT METER 06 vbe 0.6 VDC 22vDC Q05 Q106 Qio7 Ql Ql Q2 Q3-Q5
Position Reading Reading Reading (USED IN 33—50 MHZ XMTRS)
A Q104, Q105 or Q104, Ql105, 10-volt regu-
(MULT-1) Q106 Q106 lator, osc. SUTPOT POWER
10-Volt Regu- | 10-Volt Regu-| crystal or * APPROX 0.075W Low ANT
lator lator Q104, Qlo05, L PHASE MOD DETER e PASS |—— < J204
Q106. F1 or NN /‘ 2303 FILTER
F2 Keying — LI03 | LIo4 Lite Azol I—- A2l R
> >— =
Leads AUDIO [~ RIIS FILTER NETWORK | ~ R
B Q107, A201-Ql | Q107, MULT-1 | Q107 <Hz >_—:L Moo | 7 RCVR
(MULT-2) Tuning _E_< P301
C A201-Q1 10-volt regu-| 10-volt regu- AUDIO LIMITER )
(MULT-3) lator, A201- | lator, A201-Ql AMP AMP Q103
Input Ql QIOI Q102 FORWARD
MULT 2 MULT 3 INPUT MULT 3 OUTPUT AMP-2 Ic PA tc POWER REVERSE POWER
F Top Voltage Ql, Q2 or Keyed 12.5 (PORITION B) PoaiTIo (FOSITION D) FOSTION 1) (POSITION V)
(DRIVER Ic) | limiter, protective volts, short
Cl1l Adjust- circuits circuit pro-
ment activated* tector, Ql,
C1ll1l Adjust- Q2
ment
t| 1| 1| 1| lll—ﬁ) IIH%) |||'—(?
G Mis-aligned Q3, 4, Q5 Keyed 12.5
(PA Ic) PA. Check or protect- volts, short STEP 3 SET AUDIO OSCILLATOR AC—-VTVM OSCILLATOR V—-DC
Step 15 of ive circuits | circuit pro- CHECK AUDIO AC VOLTAGES AL AL R Qlo4 ———
; ; : - WITH 1
Alignment activated* tector, Q3, EQUIPMENT _REQURED NOTE: AN RMS ORPEAK | 0.42 V P-P 0.58 vV P-P 8.8 V P-P 1.6 V P=P KEYED, READING. AT Keveo, READING AT XE Eo, READING AT XEVeo ! HERDING AT o ReADING, AT K eo AN, RIS KEVED, READING AT KEYED, READING AT
Procedure Mis-aligned Q4, Q5 o Ac 'vrvm Lt READING VOLT METER (0.92 V P-P POS.B (MULT 2) POS. C (MULT 3) POS. D (MULT 3) POS. F (AMP-2 Ic) SENSITIVITY BUTTON POS. | (FORWARD PWR) POS. J(REVERSE PWR)
PA. Check WILL READ 1/2 TO /3 CHAN GD) SHOULD BE APPROX SHOULD BE APPROX SHOULD BE APPROX SHOULD BE APPROX SHOULD BE APPROX PRESSED, READING AT SHOULD BE APPROX SHOULD BE APPROX
Step 15 of OF PEAK- TO-PEAK vDC 0.5 vDC .32 VDC (25-33MH2) 0.3 vDC .31 VDC(25-33MHZ) POS. G (P: Ic)0 .48 VDC ovDC
Alipnment READINGS. .48 VDC (33-42MH2) .38 VDC(33- 42MH2) P AR IF READING EXCEEDS
Procedure .58 VDC (42-50MHZ) .58 VDC (42-50MH2) e
(CURRENT = VOLTAGE (CURRENT = VOLTAGE ENNA SYSTEM
. . . READING X 3) READING X 10)
1 High power Mis-aligned
(Forward output. PA
Power) Check Step Check Step No Power OQOutput. RC-1660A
15 of Align- 15 of Align- w202 Connect-
ment Proce- ment Proce- ions STEP 4
dure. dure.
Check Antenna | Check Antenna AUDIO & 0SC WAVEFORMS» core 0.2 MS/DIV (500 HZ SWEEP)
System and System and Eorb%hlﬂgNgsg'E_Eg%%D VERTICAL 0.1 VOLT/DIV I 0.1 VOLT/DIV 1.07voLT/DIV 1.0 VOLT/DIV
Relay Relay ® OSSILLOSCOPE SET AUDIO OSCILLATOR
: AT 1000 HZ WITH
J High VSWR~ OUTPUT OF I.O V RMS.
(Reflected Check antenna
Power) system and Low VSWR
relay (NORMAL)
* Refer to the power regulator Troubleshooting Procedure
for check of protective circuits.

TROUBLESHOOTING PROCEDURES
25—50 MHZ TRANSMITTER TYPE ET-82-A

RC-1660A



STEP 1-QUICKCHECKS

SYMPTOM PROCEDURE
NO SUPPLY VOLTAGE Check power connections and continuity of supply leads, and
check fuses. If fuse is blown, check for short circuits by
disconnecting all plugs in the unit. Reconnect plugs one
at a time until a fuse blows. .
ll: 25-50 MHZ % 10.7MHZ + 455 KHZ !
NO REGULATED 10 VOLTS Check the 12-volt supply. Then check Q503 in 10-volt regula- I 2 Se— x0.66 —dle——x0.85 —k X6 X2
tor and regulator circuit. Disconnect all plugs from the STEP 3- GAIN-PER-STAGE fe 20 > X Pk R 0 oos ) >t 5338 RN ey 254081 st i (o0 73 o8y | Edioe | :(—_(;‘338) | “eosi | “heos | 11508) [ 6o8) q|
receiver, exciter board and option boards, and take resist- READINGS- (25D8B) | (=708} | (3708) | (-2808) | | | | | { | | | | | | |
ance readipgs from jack pins to ground (Refer to Outline { RF | IST MIXER | | 2ND  MIXER [ISTLOWIF 2ND LOW IF | ISTLIM |  2ND LM 3RD LIM DISC | tAUDIO 8 | | laupio AMP: | DRIVER DRIVER | PA |
Diagrams) . PQUIPHENT REQUIRED: | AMP | | Q304 | | Q306 | Q3| Q312 | Q313 | Q3l14 Q315 | IN%lgleeAMP | _ l Q317 | e Qsig Q10 | Q504-Q
DE~EMPHASIS
LOW 2ND LIM READING Check supply voltages and then check oscillator reading at 1. RF VOLTMETER (SIMILIAR TO BOONTON MODEL 91-CA | Q30 | : f | | | [ | ' | ) NET |(sE TFOR 4.0 VRNS OR A | l 12 s
J304-4 as shown in STEP 2A. OR MILLIVAC TYPE MV-18 C. . . | | | } | | I 4
Make SIMPLIFIED VIVM GAIN CHECKS from 2nd Mixer through 2. SIGNAL ON RECEIVER FREQUENCY (BELOW SATURATION). ! L30|IL3°2 l—uoauoa L3071L308 (1309 (FL3OI @ 8-COIL LOW IF 132911330 TS0z Tsol - _LL | i
CORRECT FRE
2nd Limiter stages as shown in STEP 2A. THE DISCRIM?gﬁggg.CAN BE DETERMINED BY ZEROING I l _____ = = l—-l
WHEN USING A 3.2 OHM EXTERNAL
Check receiver RF alignment (refer to Receiver Alignment PROCEDURE . NOISE g%A%gh’:P;:SGISSTZERAEE?.;\SENCT\%E;;
Procedure. 1. APPLY PROBE TO INPUT OF STAGE (FOR EXAMPLE, BASE FILTER NOISE AMP MeTERING Yoo ﬁ\lNgEg;of'o-g.STAT!ONS DISCONNECT
: - - OF RF AMP), PEAK RESONANT CIRCUIT OF STAGE BEING Q319 J304-9 J304-15 JUMPER FROM TB50i-] AND-2 AND
LOW OSCILLATOR READING Check alignment of Oscillator (Refer to Front End Align- MEASURED AND TAKE VOLTAGE READING (E,). 0sc 2ND 0SC . CONNECT 3,2 OHM LOAD TO TB50I-|
ment Procedure). AND-2.
) 2, l;gvg PROBE TO INPUT OF FOLLOWING STAGE (1ST MIXER*). Q302 Q305
. PEAK FIRST RESONANT CIRCUIT THEN PEAK
Check vol'!:age read1ng§ of Q302 and Q303, BEING MEASURED AND TAKE READING (Ep). ctreurT
Check resistance readings on J302-1, -2 and -3, | [
3. ggNgggEEnEADINGS (BY SUBTRAC’)I‘ING E;, FROM E2 ON THE - L3051L306]
OF RF VOLTMETER, OR) BY MEANS OF THE
Check crystals Y40l and Y402. POLLOTING mom oL I
LOW RECEIVER SENSITIVITY | Check Front End Alignment (Refer to Receiver Alignment AMP FACTOR- E2
Procedure). E7
Check input signal required for 0.2-volt reading at 4 ggig(w RESULTS WITH TYPICAL GAINS SHOWN ON DIAGRAM 4304-4
LIM~-1. Reading should be less than 20 pv. :
5. USE PROCEDURE LISTED ABOVE TO FIND GAIN OF EACH STAGE.
Check antenna connections, cable and relay.
* NOTE: REMOVE CRYSTAL OR SHORT OUT 0SC. BASE BEFORE
Check voltage readings of lst and 2nd RF Amps and lst xgﬁ?ggél.m MIXER STAGES TO ELIMINATE INJECTION e — STANDARD SIGNAL- (1
and 2nd Mixers. NPT AT 30 UNMODULATED UNMODULATED UNMODULATED UNMODULATED 10 achavoLTS oL o 'ﬁg;@%gﬁéﬁg):z;f*fﬁ- STANDARD SIGNAL STANDARD SIGNAL | STANDARD SIGNAL STANDARD SIGNAL STANDARD SIGNAL NO SIGNAL STANDARD SIGNAL STANDARD SIGNAL NO SIGNAL STANDARD SIGNAL STANDARD SIGNAL
DISCRIMINATOR ZERQO .
Make SIMPLIFIED GAIN CHECKS (STEP 24). i INCREASE GENERA- ] INCREASE SIGNAL INCREASE SIGNAL INCREASE SIGNAL ADuoaT SECME JFEoRMS
STEP 2A- SIMPLIFIED VTVM oW UAn T smcnaron T | scihare cutelr | Shiron vt S oy
LOW AUDIO Check Audio PA (Q504 and Q505) output current at J304-9. If PROCEDURE SCALE DECREASES Ui BERONeBE- | AN BERDNE' M- | Ui RERDING Toe- : ’
reading is low -- GAIN CHECKS BY 50 MV CREASES BY 59, | CREASES BY §9, | CREASES BY 59
0.28 vDC GENERATOR OUTPUT | GENERATOR OUTPUT | GENERATOR OUTPUT | GENERATOR 2gg:g'r 0.82 VDC 1.6 VDC 0.57 VAC 0.05 VAC 0.89 VAC 0.045 VAC .2 VAC .03 VAC 0.56 VvDC 0.34 VAC 0.5 VAC 1.3 VvDC 5.8 VAC 4.0 VAC
a. Check BIAS ADJ for 1,3 VDC at J304-9. EX-3-A .08 VOC SHOULD BE APPROX | SKOULD BE APPROX | SHOULD BE APPROX | SHOULD BE APPROX |gx-3-a 0.2 vDC [EX-3-a 0.4 vDC | COLLECTOR T0 GROUND
If incorrect, set for 1.3 v with R392 EQUIPMENT REQUIRED: reapine MULTMTR 0.1 400 MicRovOLTS 70 crovoL 5 MULTMTR 0.4 vOC | MULTMTR 0.8 vDC
(Position G on Test Set). N
1. VTVM-AC&DC ] L l l l [ ] l l
b. If correct, che(_:k for minimun bias current 2. SIGNAL GENERATOR (MEASUREMENTS M560 EQUIV.) HORIZONTAL [| 0.5 MS/DIV (APPROX 05 MS/DIV 0.5 MS/DIV 0.5 MS/DIV 0.5 MS/DIV 05 MS/DIV 05 MS/DIV 0.5 MS/DIV 0.5 MS/DIV 0.5 MS/0IV
reading of 14 milliamps at J4. COPE SETTING 200 HZ )
PRELIMINARY STEPS: VERTICAL 0.5 VOLT/DIV 100 MILLIVOLTS/DIV | VOLT/DIV 100 MILLIVOLTS/DIV | VOLT/0IV 100 MILLIVOLTS/DIV 200 MILLIVOLTS/DIV [ 500 MILLIVOLTS/DIV 5 VOLTS/DIV 2 VOLT/DIV
Make SIMPLIFIED GAIN and WAVEFORM CHECKS (STEPS 2A and ~T0— K - - k [ ] - X -p 024 V P-P 1.2 V P-P 1.4 V P-P 16 V P-P 11.3 V P-P
2B) of Audic and Saueion Stipes ( 1. SET VOLUME CONTROL FULLY CLOCKWISE. PEAK—TO—PEAK VOLTAGE 21 V P-P 340 MV P-p 26 V P-P 0.4 V P-P(NOISE) 3.0 V P-P (NOISE)
: | A FORM
2, SET SQUELCH CONTROL FULLY COUNTERCLOCKWISE. NOISE WAVE
Check unsquelched DC voltage readings in Audio section
(Refer to Receiver Service Sheet) . 3. RECEIVER SHOULD BE PROPERLY ALIGNED.
Check voltage readings on Channel Guard receiver.
Check setting of SQUELCH control R400 (Refer to Receiver STANDARD SIGNAL o
i ] (I MILLIVOLT AT RECEIVER FR
Alignment Procedure). MODULATED BY | KHZ WITH
3.3 KHZ DEVIATION )
IMPROPER SQUELCH OPERA- Make GAIN and WAVEFORM CHECKS (STEPS 2A and 2B) of Audio
TION and Squelch stages.
Check voltage readings of Squelch circuit (Refer to
Receiver Service Sheet). RC-1661A
DISCRIMINATOR IDLING TOO| See if discriminator zero is in the center of IF bandpass.
FAR OFF ZERO

TROUBLESHOOTING PROCEDURES
25—50 MHZ RECEIVER TYPE ER-46-A

RC-1661A



DF-4092

EQUIPMENT REQUIRED:

1. Audio Generator Model 4EX6A10
2, AC-VIWM
3, Milliammeter
4, 'Oscilliscope
SYMPTOM DESCRIPTION
No Audio From 1. Check basic receiver,
Receiver 2. Check for audio voltage at TBl-1 & TB1-2. (If audio is present, trouble
is in telephone line or control console).

3. Check for defective R14, C13, Cl or T1.

Unable To Receive 1. Check for 0 milliamps of control current at TBl.
F1 2. Ground TB501-11 and check basic receiver.

3. Check switches Ql0 & Ql1. In Fl operation, collector of Ql1l (measured to
ground) should be 0,100 volt maximum,

4. Check for 0 voltage across C28. If not 0, check for shorted CR6 or CR9.

Unable To Receive 1. Check for -6 milliamps of control current at TB1.
F2 2. Ground TB501-12 and check basic receiver,

3. Apply -6 milliamps to TBl and check switch Q8. Collector of Q8 (measured
to ground) should be 0.100 volt maximum,

4, Apply -6 mA to TBl & check for approx. 2.8 volts across Cc28.

5, Check for approx. 22 VDC across VRI.

6. Check bias osc Ql, (see Fig. A), T5, CR9 and amp Q9.

Unable To Monitor 1. Check for +6 milliamps of control current at TB1,

Channel Guard 2. Ground TB501-19 and check receiver Channel Guard. Then follow steps 3
o thru 6 of above.

Unable To Key 1. Check for proper control current at TBl.

Transmitter 2. Ground TB501-15 and check basic station.

3. Apply proper control current and check for approx. 5.5V (measured to
ground) at emitter of Q3. If present, collector of Q4 should be 0.5 volt
maximum.

4, With proper control control current at TBl, check for approx. 6.0 volts
at Q3 base,

5. Check for approx. 22 VDC across VRI.

6, Check bias osc Ql (see Fig. A), T3, CR3, and amp Q2.

Unable To Transmit | 1. Check for +6 milliamps of control current at TBl.
In F1 2. Ground TB501-11, key transmitter and check basic transmitter F1.

3. Check switches Q10 & Ql1. In F1l operation, collector of Qll (measured to
ground) should be 0.100 volt maximum.

4., Check for 0 voltage across C28. If not 0, check for shorted CR6 or CR9.

Unable To Transmit | 1. Check for +15 milliamps of control current at TBl,
In F2 2, Ground TB501-12, key transmitter by applying +15 milliamps to TBl and check
basic transmitter F2.

3. Apply +15 milliamps of control current to TBl and check switch Q8. Col-
lector of Q8 (measured to ground) should be 0.100 volt.

4, Apply +15 milliamps of control current to TBl and check for approx. 2.8
volts across C28.

5. Check for approx. 22 VDC across VRIL.

6. Check bias osc Ql (see Fig. A), T4, CR6 and amp Q7.

No Transmitter 1. Apply approx 3 volts of audio at 1000 Hz to TBl-1 & 2 and check for audio
Audio When Keying at arm of R23,
From A Remote 2. Apply proper transmit control current to TBl and check for audio at emit-
Console

ter of Q5.

3. Check for approx. 5.5 VDC at junction of R17 & R18 with proper keying
current applied at TBl.

~.

4, Check €14, C15 and audio switch Q5.

No Transmitter 1. Apply 0.1 volt of audio at 1000 Hz to local mike jack and check for
Audio When Keying approx. 0,350 volts at E3.
From Local Station 2. Check for approx. 0.350 volts at El with audio applied per Step 1 above.

3. Check Cl6, C17 and audio switch Q6.

1 p SEC/DIV

Figure A - Waveform at Base of Ql

0.2 VOLTS/DIV
(1 VOLT P-P)

TROUBLESHOOTING PROCEDURE
REMOTE CONTROL MODEL 4KC20A10-12




COLOR DOT DESIGNATES
\'PiN | OF T2-T5

q

T I
TYP POLARITY
FOR CRI, CR2,
CR5, CR8, CRII
8 VRI

NOTE

(19C317059, Rev. 0)
(19B216220, Sh. 1, Rev. 0)
(198216220, Sh. 2, Rev. 0)

94— RUNS ON SOLDER SIDE

S
RUNS ON COMPONENT SIDE

OUTLINE DIAGRAM &

% b 4 I z 1
T T i T T
TYP POLARITY TYP POLARITY
FOR CR3, CR4, FOR Ci3 & C24
CR6, CR7, CR9
& CRIO

LEAD IDENTIFICATION
FOR QI-Qll

FLAT B

<

OR
IN-LINE TRIANGULAR

VIEW FROM LEAD END

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

REMOTE CONTROL ADJUSTMENT

Before setting REMOTE LINE LEVEL control R23

on the remote control
power, telephone line
been completed at the
trol console, and the
receiver are properly

board, make sure that all
and ground connections have
station and the remote con-
station transmitter and
aligned, In Wall Mount

stations, set VOLUME CONTROL R701 for not more
than 6 volts RMS at TBl-1 and -2 with #5 kHz devia-
tion at 1000 Hz applied to the station antenna jack.
In Desk Top stations with local/remote, adjust
VOLUME CONTROL R3002 for 3.1 volts as measured

across T-pad R3001.

To set the REMOTE LINE LEVEL control:

: Apply a 1000 Hz signal to the microphone jack

on the remote control console,

millivolt signal
Control Console,
Center, and a 50
the RC4.

Use a 30
level for the Transistorized
Deskon or Radio Control
millivolt signal level for

2, Key the transmitter from the remote control
console and set REMOTE LINE LEVEL control R23

for a reading of

ADJUSTMENT PROCEDURE

REMOTE CONTROL MODEL 4KC20A10-12

RC-1782A
sk sk ok ok ok ok ok K

120 mV at TB3-20 & 32,



EQUIPMENT REQUIRED:
RF Signal Generator

Pulse Generator Model 4EX4Al0

DC-VTVM
Oscilloscope

CHECK FOR THE FOLLOWING

PROCEDURE

Check for noise blanker
operation

1. Connect the signal generator and pulse
through a tee connector to the receiver
antenna jack.

2. Set the signal generator for on onfre-
quency, one microvolt unmodulated out-
put, and set the pulse generator for a
1.5 kHz output.

3. Disable the blanker by shorting J302-4
to ground (see Outline Diagramg,
and listen for noise in the receiver
output.

4. Remove the short from J302-4 and listen
for noise blanking.

IF BLANKER IS NOT OPERATING:

Check DC voltages

Check voltage readings on Q451 through
Q455, and bias voltage on CR451 and CR452
(refer to the Receiver Schematic Diagram).

NOTE-
To avoid damaging the casting, use a
heavy-duty soldering iron to melt the
the solder connections as quickly as
possible, Then insert a knife blade
and carefully pry lid off of blanker
compartment .,

Check RF amplifier and pulse
generator stages

1. With no signal in, check the collector
of Q453 for a reading of 13 volts DC.

2. Apply an on-frequency signal to the
antenna jack. Increase the signal
level until the meter reading at Q453
collector drops rapidly to zero. This
should occur with a signal input of 100
to 150 microvolts.

Check pulse squarer stages

1. Connect the pulse generator to the re-
ceiver antenna jack and set the output
for 1.5 kHz.

2. Check with oscilloscope at the collector
of Q455 for negative square wave pulses
from 10 to 12 volts.

TROUBLESHOOTING PROCEDURE
25—50 MHZ NOISE BLANKER

RC1471C
k¢ ok ok ok ok ok ok



LBI-4004

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, fol-
lowed by its description and GE Part Number.

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:

GE Part Number of component
Description of part

Model number of equipment
Revision letter stamped on unit

W N

These instructions do not purport to cover all details or variations in equipment nor to

provide for every possible contingency to be met in connection with installation, opera-
tion 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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