These specifications are intended primarily for the use of the serviceman. Refer to the appropriate Specification Sheet for the complete specifications.
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MASTR 11
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30-50 MHz DUAL FRONT END (WITH NOISE BLANKER)
OPTION 9201 (matching IF Freq.)
OPTION 9202 (non- matching IF Freq.)

SPECIFICATIONS *

Frequency Range

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

Receiver

Selectivity
EIA Two-Signal
Method
20-dB Quieting
Method

Spurious Response
Frequency Stability
5C-ICOM with
EC-ICOM
5C-1ICOM or
EC-ICOM
2C-ICOMS
Modulation Acceptance
RF Input Impedance
Intermodulation (EIA)

Maximum Frequency
Separation

Current Drain (Typical)

302 1G]
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30 - 50 MHz

0.275 pv

0.385 pv

Sensitivity degraded not more than 1 dB from

standard Receiver specifications.

-100 dB (adjacent channel, 20 kHz Channels)

-100 dB at *15 kHz

-100 dB

+0.0005% (-40°C to +70°C)

+0.0002% (0°C to +55°C)
+0.0002% (-40°C to +70°C)

+6.5 kHz (narrow-band)
50 ohms
-80 dB

0.8% (42-50 MHz)
0.4% (25-42 MHz)

Non-Matching IF's - 100 mA
Matching IF-s - 75 mA
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COMBINATION NOMENCLATURE

1st Digit 2nd Digit 3rd & 4th Digits 5th Digit
!Frequency Frequency Oscillatonr
Capability Options Range Stabili ty
1l - Freq. Noise 30 - 36 MHz +5 PPM
Blanker (10.0005%)
2 - Freq. 36 - 42 MHz B
+2 PPM
E 33 1 ($0.0002%)
3 - Freq. 42 - 50 MHz
4 - Fl‘eq.
5 - Freq.
6 - Fl‘eg.
7 - Freq.
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DESCRIPTION

DUAL FRONT END

MASTR II, 30 to 50 MHz Dual Front Ends
(DFEs) are used with MASTR II Receivers to
allow wide spaced channel operation, and
most cross-band or cross-split combinations.
A total of eight frequencies can be accom-
modated between the DFE and the Receiver
Channel.

The DFE consists of the following mod-
ules:

e RF Steering Switch

e RF Assembly (standard RF assembly)

Mixer/IF/Noise Blanker assembly
(MIF/NB Board); modified standard
MIF/NB assembly

e Oscillator/Multiplier (OSC/MULT);
modified standard OCS/MULT assembly

e Mixer/IF Switch board (MIF Switch);
used with matching IF frequencies

® Mixer IF Switch/2nd Converter Board
(MIF Switch/2nd Converter); used
with non-matching IF frequencies

The DFE utilizes the same LEXAN® casting
which is employed in a standard Receiver,
and is mounted in the hinged lower assembly
of "E" Model Combinations. The modules
(board assemblies) utilized by the DFE
occupy the same positions as those in a
standard Receiver, except the MIF Switch or
the MIF Switch/2nd Converter board is used
in place of the standard IFAS board.

Centralized Metering Jack J2301, located
on the MIF Switch or MIF Switch/2nd Converter
board, is provided for use with GE Test Set
4EX3A11 or Test Kit 4EX8K12, The Test Set
meters the MULT 1 and MULT 2 test points of
the OSC/MULT board and the Noise Blanker
Test point (J2301-7).

A RF Steering Switch connects the anten-
na to either the Receiver or the DFE, de-
pending upon the channel selected by the
operator. The IF output of the DFE channel
and the IF output of the Receiver channel
are combined at the input of the Receiver
IFAS board. Normally, the IF frequency of
the DFE (11,2 MHz) matches that of the Re-
ceiver (11.2 MHz), therefore no IF frequency
conversion is required (see Figure 1).

In certain instances of cross-band or
cross-split combinations the IF frequency of
the DFE does not match that of the receiver,
therefore, a different MIF Switch board is
utilized (MIF Switch/2nd Converter) to con-
vert the IF frequency of the DFE to the fre-
quency required by the IFAS board in the

Receiver channel (see Figure 2),

LBI-4795

Supply voltages, control functions and
metering points are connected from the
standard receiver (P903 of the System Board)
to the DFE modules by cable harness
19B219980. RF signal connections to and
from the RF Steering Switch are made through
50-ohm RF cable assemblies equipped with
phono plugs. IF signal connections (W2301
and W2302) are made from the MIF Switch
board to the IFAS board of the Receiver
channel using 72-ohm coaxial cable. Refer
to DFE Interconnection and Cable Routing
Diagram for details.

CIRCUIT ANALYSIS

RF STEERING SWITCH

The RF Steering Switch consists of PIN
diodes CR1 and CR2, DC switches Ql through
Q3, and associated components (see Figure 3
and Figure 4). Pin diodes CR1l and CR2 are
placed in series with the input/output RF
paths through the RF Steering Switch. These
diodes, when forward biased, establish a
low resistance path between input and output
of either selected channel (J1 to J2 or J3
to J2) but not both channels simultaneously.

RF from the antenna switch is applied
to J2 (ANT) of the RF Steering Switch.
When the select line from the DFE OSC/MULT
board is a high voltage state (approximately
+10V), indicating selection of the Receiver
channel (ICOM of selected channel in Re-
ceiver), transistors Ql and Q2 are turned
OFF, thus turning Q3 on. With Q3 turned
ON, PIN diode CR2 is forward biased through
the DC path from the collector of Q3, L2,
PIN diode CR2, R6 and L3 to A-. A low re-
sistance RF path is provided from J2 (ANT)
through C6, CR2 and C5 to J1 (RX). The
antenna is now connected to the Receiver
channel with the RF Steering switch offering
a very low insertion loss (less than 0.5 dB).

Inductors L1, L2, L3 are RF chokes
which provide RF isolation from the DC cir-
cuits. The DC Voltage developed across R6
reverse biases PIN diode CR1l, increasing
its resistance, thus providing a minimum of
30 dB of isolation (typically 33 dB of iso-
lation) between the selected receiver chan-
nel and the unselected DFE channel.

When the DFE Channel is selected (ICOM
of selected channel in DFE), the select
line pulls to a low voltage state (48.5 V
maximum). As a result, Q2 turns ON, turn-
ing Q3 OFF. Also, Q1 turns ON, forward
biasing PIN diode CR1l. The Antenna RF path
is then established from J2 (ANT) through
C6, CR1l, and C4 to J3 (DFE). The DC path
from the collector of Q1 is through L1,
CR1l, R6 and L3 to A-. The voltage developed
across R6 reverse biases PIN diode CR2, thus
increasing its resistance, and as a result
provides RF isolation of the unselected
Receiver Channel.
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RF ASSEMBLY

ANTENNA INPUT A301

An RF signal from the RF Steering
Switch is applied to the input circuit
(J551) of the noise blanker section of the
MIF/NB board and is then coupled through
RF cable W551/P551 to the Antenna Input
A301-J1. The antenna input circuit pro-
vides an AC ground between vehicle ground
and receiver A-., The output of A301 is
coupled through two high-Q helical resona-
tors (L301, C301 and L302, C302) to the RF
amplifier., The coils are tuned to the in-
coming frequency by C301 and C302.

RF AMPLIFIER A302

RF Amplifier Ql is a Field-Effect
Transistor (FET). Ql operates as a ground-
ed gate amplifier, with the RF input appli-
ed to the "source" terminal., This method
of operation provides a low impedance input
to the amplifier. The amplified output is
taken from the "drain" terminal and coupled
through four L-C tuned circuits (L1-C7,
12-C8, L3-C9 and 14-C10) to the mixer. The
four tuned circuits and the two helical
resonators provide the receiver front end
selectivity.

Regulated +10V is applied to A302-J2
from J502 of the MIXER-IF board.

OSCILLATOR/MULTIPLIER

The DFE oscillator/multiplier and the
Receiver oscillator-multiplier can accom-
modate a total of eight Integrated Circuit
Oscillator Modules (ICOMs) between the two,
rather than a total of 8 ICOMs for each
unit. The ICOM crystal frequencies range
from approximately 14 to 18 megahertz, and
the crystal frequency is multiplied nine
times and then amplified to provide a low
side injection frequency to the mixer.

ICOMS

Three different types of ICOMs are
available for use in the Osc/Mult module.
Each of the ICOMs contains a crystal con-
trolled colpitts oscillator, and two of the
ICOMs contain compensator ICs, The differ-
ent ICOMs are:

® 5C-ICOM - contains an oscillator
and a 5 part-per-million (+0.0005%)
compensator IC. Provides compen-
sation for EC-ICOMs.

e EC-ICOM - contains an oscillator
only. Requires external compen-
sation from a 5C-ICOM.

® 2C-ICOM - contains an oscillator
and a 2 PPM (10.0002%) compensation
IC. Will not provide compensation
for an EC-ICOM.

CIRCUIT ANALYSIS

The ICOMs are enclosed in a RF shielded
can with the type ICOM (5C-ICOM, EC-ICOM or
2C-ICOM) printed on the top of the can.
Access to the oscillator trimmer is obtained
by prying up the plastic tab on the top of
the can. The tabs can also be used to pull
the ICOMs out of the radio.

Frequency selection is accomplished by
switching the ICOM keying lead (terminal 6)
to A- by means of the frequency selector
switch on the control unit. The keying
leads for the receiver and the DFE Osc/Mult
ICOMs are operated in parallel, therefore
ICOMs in the Receiver will not occupy the
same positions as those in the DFE.

In the receive mode, +10 Volts is
applied to the external ICOM load resistor
(R401) by the RX Osc control line, keeping
the selected ICOM turned on. Keying the
transmitter removes the 10 Volts at R401,
turning the ICOM off.

CAUTION

All ICOMs are individually compen-
sated at the factory and cannot be
repaired in the field. Any attempt
to repair or change an ICOM fre-
quency will void the warranty.

Normally, DFE's do not utilize the
external compensation voltage (+5 Volts)
supplied from the 10 Volt regulator IC in
the standard radio, therefore, in DFE's
requiring 5 PPM stability and utilizing
EC-ICOMs, at least one 5C-ICOM must be used.
The 5C~-ICOM is normally used in the DFE's
first frequency position. One 5C-ICOM can
provide compensation for up to 15 EC-ICOMs.
Should the 5C-ICOM's compensator (internal
compensation voltage) fail in the open mode
the lower compartment external back-up mid-
temperature compensation voltage, supplied
by resistors R2327 and R2328 on the MIF
Switch board, will provide compensation for
the EC-ICOMs. If desired, all ICOMs used
in the DFE may be 5C-ICOMs. The 2C-ICOMs
are self-compensated to 2 PPM and cannot
provide compensation for EC-ICOMs.

If a DFE option is utilized with a
Wide Spaced Transmitter option in a "E"
Model Combination, an external compensation
voltage (+5 voltss will be supplied to the
5C-ICOM from the additional 10 volt regula-
tor IC (part of Wide Spaced Transmitter
Option). This compensation voltage will
surfice as mid-temperature range compensa-
tion for the 5C-ICOM, as well as, backup
compensation for the EC-ICOMs in case of
failure of the 5C-ICOM's compensator circuit.
Should failure occur in the 5C-ICOM, the
EC-ICOMs will maintain 2 PPM frequency sta-
bility from 0°C to +55°C (+32°F to 131°F).

Oscillator Circuit

The quartz crystals used in ICOMs ex-
hibit the traditional "S" curve character-
istics of output frequency versus operating
temperature.
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At both the coldest and the hottest
temperatures, the frequency increases with
increasing temperature. In the middle tem-
perature range (approximately 0°C to +55°C),
frequency decreases with increasing tempera-
ture.

Since the rate of change is nearly lin-
ear over the mid-temperature range, the out-
put frequency change can be compensated by
choosing a parallel compensation capacitor
with a temperature coefficient approximately
equal and opposite that of the crystal.

Figure 5 shows the typical performance
of an uncompensated crystal as well as the
typical performance of a crystal which has
been matched with a properly chosen compen-
sation capacitor.

At temperatures above and below the mid-
range, additional compensation must be intro-
duced. An externally generated compensation
voltage is applied to a varactor (voltage-
variable capacitor) which is in parallel with
the crystal.

The compensation voltage applied to pin
2 of the ICOM establishes the varactor capa-
city at a constant value over the entire mid-
temperature range. With no additional com-
pensation, all of the oscillators will pro-
vide 2 PPM frequency stability from 0°C to
55°C (+32°F to 131°F).

Compensator Circuits

Both the 5C-ICOMs and 2C-ICOMs are tem—
perature compensated at both ends of the
temperature range to provide instant fre-
quency compensation. An equivalent ICOM is
shown in Figure 6.
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The cold end compensation circuit does
not operate at temperatures above 0°C,
When the temperature drops below 0°C, the
circuit is activated. As the temperature
decreases, the equivalent resistance de-
creases and the compensation voltage in-
creases.

The increase in compensation voltage
decreases the capacitance of the varactor
in the oscillator, increasing the output
frequency of the ICOM.

The hot end compensation circuit does
not operate at temperatures below +55°C.
When the temperature rises above +55°C, the
circuit is activated. As the temperature
increases, the equivalent resistance de-
creases and the compensation voltage de-
creases. The decrease in compensation
voltage increases the capacitance of the
varactor, decreasing the output frequency
of the ICOM.

Service Note: Proper ICOM operation is
dependent on the closely-controlled input
voltage from the 10-Volt regulator. Should
all of the ICOMs shift off frequency, check
the 10-Volt regulator module.

MULTIPLIER & AMPLIFIERS

The output of the selected ICOM is
applied to the base of the common emitter,
Class C multiplier stage, Q401. The col-
lector tank circuit (L401-C404) is tuned
to three times the crystal frequency.

Following the multiplier stages, are
two common emitter, Class A amplifier stages,
Q402 and Q403., Q402 is metered through
R409 at metering jack J2301-3 (MULT-1) on
the MIF Switch or MIF Switch/2nd Converter
board. Q403 is metered through a metering
network (C417, C418, CR401 and R414) at
J2301-4 (MULT-2) on the MIF Switch or MIF
Switch/2nd Converter Board.

The output of Q403 is coupled through
three I~C circuits (1404-C416 on the Osc/
Mult board, and L502-C506 and L503-C508 on
the MIF board) to the mixer stage. The
three L~C circuits provide the selectivity
for the oscillator-multiplier chain.

The select line, which connects from
system plug P903-13 to the RF Steering
Switch and the MIF Switch or MIF Switch/
2nd Converter board, senses the selection
of a DFE channel by the voltage change at
the junction of 1401-1 and R2303. During
operation of the Receiver channel (DFE not
selected) the voltage of R2303 will be in
a high state (approximately +10V). When a
DFE channel is selected, the voltage at
R2303 will drop to a low state (+8.5V
maximum).

CIRCUIT ANALYSIS

MIXER/IF/NOISE BLANKER

MIXER & CRYSTAL FILTER

The mixer uses a FET (Q501) as the
active device. The FET mixer provides a
high input impedance, high power gain, and
an output relatively free of harmonics (low
in intermodulation products).

In the mixer stage, RF from the RF am-
plifier stage is coupled through L501 which
matches the RF output to the gate of mixer
Q501. Injection voltage from the multiplier-
selectivity stages is applied to the source
of the mixer. The mixer IF output signal is
coupled from the drain of Q501 through a
tuned circuit (L504 and C511) to the first
FET noise blanker gate Q502., The IF signal
is then coupled through a tuned circuit
(L506 and C517) to the second FET noise
blanker gate Q503.

During the presence of impulse noise
from the antenna, the noise blanker circuit
(IC-U551) provides a positive pulse to the
gates of Q502 and Q503 which attenuates the
IF signal during the noise pulse period (see
noise blanker description for details).

This eliminates undesirable noise interfer-
ence in the received audio without degrading
receiver performance,

The mixer IF output signal is then
coupled to the input of the four-pole mono-
lithic crystal filter. The highly selective
crystal filter (FL501 and F1502) provides
the first portion of the receiver IF Selec-
tivity. The output of the crystal filter is
coupled through tuned circuit Z502 (L520 and
C501) to Gate 1 of IF amplifier Q520.

Service Note: Variable capacitor C521 does
not require adjustment when performing nor-
mal IF alignment. If the four-pole monoli-
thic crystal filter is replaced, then ad-
justment of C521 is necessary for optimum
IF response,

IF AMPLIFIER

If amplifier Q520 is a dual-gate FET,
the crystal filter output is applied to
Gate 1 of the amplifier, and the output is
taken from the drain. The biasing on Gate 2
and the drain load determines the gain of
the stage. The amplifier provides approxi-
mately 20 dB of IF gain. The output of
Q520 is coupled through a network (L521,
C528 and CR2301) to J524, The output of the
MIF/NB board is applied to the MIF Switch or
MIF Switch/2nd Converter board through feed-
through capacitor C305.,

Supply voltage for the RF amplifier and
MIF/NB board is supplied from the MIF Switch
or MIF Switch/2nd Converter board through
feed-through capacitor C306.
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NOISE BLANKER

An RF signal and noise pulse from the
antenna (J551) is fed simultaneously to the
Noise Blanker 1lst RF Amplifier and the RF
Assembly (A302) RF Amplifier. The signal
and noise is transformer coupled through
L551 to the lst RF amplifier Q551 (dual-gate
FET). The input signal is applied to Gate 1
of the amplifier, and the output is taken
from the drain., The biasing of Gate 2 and
the drain load determines the gain of the
stage. The signal is then coupled through
tuned circuits L552/C558 and L553/C560 to
the 2nd RF amplifier Q552, which is also a
dual-gate FET. The combined gain of Q551
and Q552 is approximately 50 dB.

The amplified signal is coupled through
tuned circuit L554/C564 to pulse detector/
amplifier/switch IC (U551). IC (U551) is a
custom hybrid integrated circuit which con-
tains a pulse detector, pulse amplifier,
pulse amplifier/switch, intermodulation de-
tector and a blanker disable switch. The IC
functions as a pulse detector and processing
circuit for the noise blanker. Regulated
10 VDC, which powers U551, is applied through
pin 3. The associated capacitors (C571,
C572 and C574) provide emitter decoupling
for various stages of the IC.

Pulse Detector

The impulse noise from the RF amplifier
is applied to pin 6 of U551 through tuned
circuit L554/C564 to the pulse detector.
Bias for the detector is established by
R563, R564 and CR551,. Diode CR551 is nor-
mally conducting, thus biasing the pulse de-
tector. A positive pulse applied to the
pulse detector causes it to conduct heavily.
The output of the detector is a negative
going pulse that is relatively free of any
RF components. The pulse detector metering
point (Blanker Meter) connects from pin 2
of U551, through cable W552 (P553) to con-
nector J230l-pin 7 on the MIF Switch board
and serves as a convenient measuring point
(J2305) when performing alignment,

Pulse Amplifier and Noise Blanker Disable
Switch

The negative pulse output from the pulse
detector turns the pulse amplifier ON, pro-
ducing a positive output pulse. The thres-
hold point of the pulse amplifier and the RF
gain of the 1lst and 2nd RF amplifier stages
(Q551 and Q552) in the noise blanker circuit
prevent noise blanking due to any low-level
inherent receiver noise.

A noise blanker disable switch provides
a means for manually disabling the noise
blanker circuits of both the DFE and the Re-
ceiver channel (parallel connection). Con-
necting pin 4 of U551 to A- turns the disable
switch ON, which in turn inhibits the pulse
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amplifier. The blanker disable function is
provided at pin 5 of the system plug (P904)
for external control,

Pulse Amplifier/Switch

The positive output pulse from the
pulse amplifier is fed to the pulse ampli-
fier/switch., This circuit functions as a
constant width pulse generator whose output
is a positive 6 Volt pulse with a duration
of 2 microseconds. This pulse is applied
from pin 11 of U551 to the noise blanker
gates (Q502 and Q503). Noise blanker gates
Q502 and Q503 are turned ON (conducting)
during the presence of the noise blanking
pulse. These gates present a low impedance
RF path to A- for the pulse duration (appro-
ximately 3 microseconds), providing approx-
imately 60 dB attenuation of the IF signal
and the impulse noise present. As the noise
signal from the antenna is applied to the
noise blanker circuits, the RF signal is
also applied to the receiver RF input. The
inherent delay presented to the received RF
signal and the impulse noise by the helical
resonators in the receiver RF assembly
(L301 and L302) and the four tuned circuits
(L1/C7 through L4/C10) allows the noise
blanking pulse to turn ON the blanking gates,
attenuating the received signal just prior
to the arrival of the impulse noise.

Intermodulation (IM) Detector

The output of the pulse amplifier is
also applied to the IM detector. The IM
detector does not respond to noise pulses
appearing at its input because of the cir-
cuit design utilized, but the detector is
activated during the presence of a sinu-
soidal signal., This sinusoidal signal is
the beat frequency difference of two signals
present in the noise blanker channel, A
resultant AGC voltage (approximately +3 VDC)
is developed through the integrating action
of C573 and is applied from pin 13 of U551
to the 2nd RF amplifier (Q552) of the noise
blanker circuit. This action sufficiently
reduces the gain of the noise blanker RF
stage (Q552) so that receiver performance is
not degraded by blanking pulses which would
create receiver intermodulation close to
the receiver operating frequency.

MIXER-IF SWITCH (MATCHING IF FREQUENCY)

IF signal from the DFE MIF/NB board is
applied to the Mixer-IF Switch board (MIF
Switch) through J2302. The IF output of the
MIF Switch is applied through W2302 and
w2301 to the IFAS board of the Receiver
Channel. W2302 and W2301 are 72-ohm coaxial
cables.

Transistors Q2304, Q2305 and Q2306 com-
prise the DC switching circuit which controls
the +10 V DC applied to the DFE MIF/NB board.
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When the Select Line input at P2301-3 is in
a high voltage state (approximately +10 V),
indicating selection of the Receiver chan-
nel, transistor Q2304 is turned OFF. Turn-
ing Q2304 OFF, turns Q2306 OFF, causing
pass transistor Q2305 to turn OFF., This
action removes regulated +10 V from J2303,
thus removing the regulated +10 V applied
to the DFE MIF/NB board.

Selecting the DFE channel places the
Select Line in a low voltage state (maxi-
mum of +8.5 V). Q2304 turns ON, causing
Q2306 to turn ON. When Q2306 turns ON, pass
transistor Q2305 turns ON, applying regu-
lated +10 V to J2303, thereby applying re-
gulated +10 V to the DFE MIF/NB board,

When the Receiver channel is selected,
regulated +10 V is applied to the Receiver
MIF board from J623 of the IFAS board (see
Figure 4). This +10 V is applied through
R2302 and the IF output tuned circuit to
PIN diode CR2301. The positive voltage
applied to the anode of CR2301 forward
biases CR2301, lowering its resistance.
This allows the IF output to be coupled
into the IFAS board (J624),

The DC voltage that is applied through
CR2301 on the Receiver IF board is passed
along cable W2301 and W2302, through the
MIF Switch (J2302) to the IF output of the
DFE MIF/NB board (J521). This voltage re-
verse biases PIN diode CR2301, increasing
its resistance, thereby isolating the DFE
from the IFAS board.

When the DFE channel is selected, re-
gulated +10 V is applied to J523 of the DFE
MIF/NB board from J2303 of the MIF switch.
+10 V is applied through R525 and L521 to
the anode of PIN diode CR2301 on the DFE
MIF/NB board. The positive voltage forward
biases CR2301, lowering its resistance,
allowing the IF output to be coupled into
the MIF Switch (J2302).

[}

The DC voltage applied through CR2301
is coupled through the MIF Switch (J2302)
and is passed along cables W2302 and W2301,
through the IFAS board (J624) to the IF
output of the Receiver IF board. This pos-
itive voltage is then applied to the cathode
of PIN diode CR2301 on the Receiver IF
board. The positive voltage applied to the
anode of CR2301 is slightly lower than that
on its cathode (approximately 1 Volt lower),
thus reverse biasing CR2301, increasing its
resistance. This action provides isolation
of the Receiver IF board from the IFAS
board, allowing the DFE MIF Switch to oper-
ate into the IFAS board,

Metering jack J2301 provides MULT 1
(J2301-3) and MULT 2 (J2301-4) metering
points. Jack J2301-5 is the noise blanker
metering point.
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MIXER-IF SWITCH/2nd CONVERTER
(NON-MATCHING IF FREQUENCY)

The Mixer-IF Switch/2nd Converter (MIF
Switch/2nd Converter) performs a second con-
version of the IF output from the DFE MIF/NB
board, and also applied a switched regulated
+10 V to the DFE MIF/NB board when the DFE
channel is selected. A 1.8 MHz local oscil-
lator signal generated within the MIF Switch,
is mixed with the incoming 11,2 MHz IF from
the MIF/NB board (see Figure 4). The IF out-
put 11.2 MHz-1.8 MHz = 9.4 MHz or 9.4 MHz +
1.8 MHz = 11.2 MHz from the MIF Switch will
now match that of the IFAS board in the Re-
ceiver channel. The IF output signal is
achieved by proper tuning of the circuits
within the MIF Switch/2nd Converter. The
MIF Switch/2nd Converter also provides unity
gain of the converter output IF signal, "

The MIF Switch/2nd Converter board con-
tains a High Pass Filter, a Mixer circuit, a
Bandpass Filter, a 1.8 MHz Local Oscillator
and Low Pass Filter, a Diode Shorting Switch,
a DC Switch and a Regulated +10 V Switch
Circuit.

IF AMPLIFIER AND HIGHPASS FILTER

The IF signal from the MIF/NB board
enters the MIF Switch/2nd Converter board
through J2302. The IF signal is then applied
to IF amplifier Q2307. The output from the
emitter of Q2307 is coupled to a 9 MHz high-~
pass filter, which consists of C2318 through
C2322, and 12304 and 12305. The output of
the Highpass Filter is applied to Gate 1 of
Mixer Q2308 (dual-gate FET).

1.8 MHz LOCAL OSCILLATOR AND 2 MHz
LOWPASS FILTER

The Local Oscillator is comprised of
crystal-controlled Colpitts oscillator Y2301
and Q2301., The oscillator operates at a
fundamental frequency of 1.8 MHz, with feed-
back developed across C2304., The output at
the collector of Q2301 is coupled to the
input of a 2 MHz Lowpass Filter, which is.
utilized to reduce injection of local oscil-
lator harmonics into the mixer circuit. The
Lowpass Filter is comprised of L2301 and
L2302, and capacitors C2306 through C2310.
The output of the Lowpass Filter is coupled
through C2311 to Gate 2 of Mixer Q2308
(mixer injection).

MIXER

The Mixer (Q2308) uses a dual-gate FET
as the active device. The mixer injection
is applied to Gate 2 of Q2308, and is mixed
with the IF signal applied to Gate 1, pro-
ducing a difference frequency of 9.4 MHz
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(11.2 MHz - 1.8 MHz = 9.4 MHz) or 11.2 MHz
(9.4 MHz + 1.8 MHz = 11.2 MHz). This 2nd

IF frequency is coupled from the drain of
Q2308 to a tunable Bandpass Filter consist-
ing of L2306, L2307 and L2308, The Bandpass
Filter is tuned to 9.4 MHz or 11.2 MHz, as
applicable,

The converter IF output or 2nd IF out-
put from the Bandpass Filter is coupled
through PIN diode CR2302 to W2302. W2302
is a 72-ohm coaxial cable equipped with an
in-line connector.

DIODE SHORTING SWITCH AND DC SWITCH CIRCUIT

Transistor switches Q2302 and Q2303,
and diode CR2301 are utilized as an RF
shorting switch which provides a RF path to
A- at the mixer injection point (GATE 2 of
Q2308) when the DFE channel is not selected,
thus providing additional protection against
intermodulation interference in the Receiver
channel.

When the DFE channel is not selected
the select line goes to a high voltage state
(approximately +10 V). Q2302 turns OFF and
Q2303 turns ON, Diode CR2301 is forward
biased by the collector voltage of Q2303.
When this occurs an RF short is presented by
C2313 and CR2301 to A-.

When the DFE channel is selected, the
select line pulls to a low voltage state
(+8.5 V maximum)., As a result, Q2302 is
turned ON and Q2303 is turned OFF, thus re-
moving the RF short from the mixer injection
point, allowing the mixer circuit to operate.

REGULATED +10 V SWITCH

The Regulated +10 V Switch is comprised
of Q2304, Q2305 and Q2306. Selecting the
DFE Channel places the select line in a low
voltage state, turning Q2304 ON. When Q2304
turns ON, Q2306 is turned ON by the positive
voltage applied to its base. As a result of
Q2306 conducting, pass transistor Q2305 is
turned ON, thus applying regulated +10 V to
its collector. From the collector of Q2305,
the regulated +10 V is applied through RF
Choke L2309 to J2303, which is the DC con-~
nection point for powering the DFE MIF/NB
board.

The switched +10 V on the collector of
Q2305 is applied through L2308 to the anode
of PIN diode CR2302, forward biasing CR2302
and lowering its resistance. This allows
the converted (2nd IF signal) to be coupled
to the Receiver IFAS board through cables
W2302 and W2301. This same DC voltage is
also applied to the IF output of the Receiver
MIF board, reverse biasing PIN diode CR2301.
The positive voltage applied to the anode of
CR2301 on the Receiver IF board is slightly
lower than that on its cathode (approximately
1 V lower), thus reverse biasing CR2301,
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increasing its resistance. This action
provides isolation of the Receiver channel
from the IFAS board.

If the DFE channel is not selected,
then the select line will be in a high vol-
tage state, turning Q2304 OFF, which in
turn allows the base of Q2306 to return to
near A-, turning Q2306 OFF. When Q2306 is
turned OFF, Q2305 is also turned OFF, re-
moving Regulated +10 V from the DFE MIF/NB
board.,

Regulated +10 V is applied to the Re-
ceiver IF board from J623 of the IFAS board
when the Receiver channel is selected. This
+10 V is applied through R2302 and the IF
tuned circuit to PIN diode CR2301. The pos-
itive voltage applied to the anode of CR2301
forward biases CR2301 lowering its resis-
tance. The IF output from the Receiver IF
board is coupled into the IFAS board
through J624,

The DC voltage applied through CR2301
on the Receiver IF board is passed along
cable W2301 and W2302 to the cathode of
CR2302 on the MIF Switch/2nd Converter
board. This voltage reverse biases PIN
diode CR2302, increasing its resistance,
thereby isolating the DFE from the IFAS
board.,

Metering jack J2301 provides MULT 1
(J2301-3) and MULT 2 (J2301-4) metering
points. Jack J2301 also provides the noise
blanker metering point (J2301-5),

RECEIVER MODIFICATIONS

The following modification is required
in the MASTR II (25 to 50 MHz) Receiver
whenever the Receiver is used with a Dual
Front End Option. The necessary parts re-
quired are supplied in Modification Kit
19A129750Gl., Modified Units are identified
by a RED dot located in the area of the unit
assembly number,

MODIFICATION TO MIXER/IF/NOISE BLANKER
BOARD 19D416562 STANDARD RECEIVER

1. Replace R525 (47-ohm) with R2302
(330-ohm).

2. Replace C529 with CR2301 (PIN diode).

3. Add R2301 (22 X-ohm) between holes
H3 and H4.

MODIFICATION TO IFAS BOARD 19D416610
DUAL FRONT END

1. Connect 72-ohm coaxial cable (equipped
with an in-line connector) to holes H1l
(center conductor) and H2 (shield).

11
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To adapt a standard Receiver to operate
as a Dual Front End, the following modifi-

cation must be performed. All necessary

parts required are supplied in Modification
Kit 19A129750G2, Units should be identified
as containing this modification by placing

a RED dot near the unit assembly number
after performing the modification.

MODIFICATION TO MIXER/IF/NOISE BLANKER
BOARD 19D416562 DUAL FRONT END

1. Replace C529 (0.001 pf) with CR2301
(PIN Diode).

2, Add R2301 (22 K-ohm) between holes
H3 and H4.

MODIFICATION TO OSCILLATOR-MULTIPLIER
BOARD 19D416610 DUAL FRONT END

1. Add jumper (N24-W-BL) between holes
Hl1 and H2,

2. Replace R404 (100-ohms) with R2303
(510-ohms).

12

RECEIVER MODIFICATIONS

MAINTENANCE

DISASSEMBLY

2,

3.

4.

To service the DFE:

Pull the locking handle down and pull
the radio out of the mounting frame,
and turn the radio over.

Loosen the two bottom cover retaining
screws and remove the bottom cover.

All major modules and tuning adjustments
in the DFE are now accessible for ser-
vicingo

To service the bottom of the DFE, loosen
the screw in the retaining latch and
slide the latch open. The bottom sec-
tion will now swing open.

Removal of modules or board assemblies
from the DFE are essentially the same
as for a standard Receiver. Refer to
removal procedures in standard Receiver
Maintanance Manuals for details.



FRONT END ALIGNMENT

EQUIPMENT REQUIRED

1.
2.

GE Test Set Models 4EX3A1l1l, 4EX8K12, or 20,000 ohms-per-Volt Multimeter with a 1-Volt scale.

A 25-50 MHz signal source.

Connect a one-inch piece of insulated wire no larger than
.065-inch diameter to generator output probe.

PRELIMINARY CHECKS AND ADJUSTMENTS

1.

Connect black plug from Test Set to Centralized Metering Jack J2301, and red plug to system
Set meter sensitivity switch to the TEST 1 position (or 1-Volt

board metering jack J905.

position on 4EX8K12).

Select the desired DFE channel for alignment.

In radios with three or more frequencies, align the DFE on the channel nearest the center

frequency.

With Test Set in Position J, check for regulated +10 Volts.

between J905-3 (+) and J905-9 (-).

If using Multimeter, measure

If using Multimeter, connect the negative lead to J2301-9 (A-).

Disable Channel Guard.

ALIGNMENT PROCEDURE

METERING POSITION
GE Test Multimeter METER
STEP Set - at J2301-9 TUNING CONTROL READING PROCEDURE
OSCILLATOR/MULTIPLIER
1. C Pin 3 L401, L402 & L403 See Pro- Tune L401 for maximum meter reading, and
(MULT-1) cedure L402 for a dip in meter reading. Adjust
1403 to a position similar to that of
1401 and L402.
2. D Pin 4 L401, L402, L403, See Pro- Tune L404 for maximum meter reading,
(MULT-2) L404, (on Osc/Mult) cedure then tune L401, L402, L403 and L404 for
and L502, L503 (on maximum meter reading. Next, tune L502
RF Asm) for a dip in meter reading, and L503 for
maximum meter reading.
METERING POSITION
GE Test Multimeter METER
STEP Set - at J601-9 TUNING CONTROL READING PROCEDURE
RF AMPLIFIER & SELECTIVITY
3. A Pin 2 Zero Connect Test Set to J601 on IFAS Board of
(DISC) Receiver., Apply an on-frequency signal
adjacent to L4 of DFE. Adjust the signal
generator for discriminator zero.
4. B Pin 1 4 Maximum Apply the signal as in Step 3 and tune L4
(IF AMP) for maximum meter reading.
5. B Pin 1 L4, L3 Maximum Apply an on-frequency signal adjacent to
(IF AMP) L2 keeping the signal below saturation.
Then tune I4 and L3 for maximum meter read-
ing.
6. B Pin 1 L1, L2, L3, I4, Maximum Apply an on-frequency signal to DFE antenna
(IF AMP) C301, C302 and jack A301-J1, keeping the signal below satu-
L502 ration, Then tune L1, L2, L3, L4, C301,
C302 and C502 for maximum meter reading.
7. B Pin 1 L502, L4, L3, L2 See Pro- Apply an on-frequency signal as in Step 6
(IF AMP) L1, C301 and C302 cedure and slightly tune C502, 14, L3, L2, L1,
C301 and C302 for best quieting sensitivity,
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First, check the frequency to determine if any adjustment is required.

accuracy which is 5
as near as possible

MASTR IT ICOMs
A. +0.5 PPM,

B. +2 PPM at

C. The specifications limits (£2PPM or +5 PPM) at any temperature within the ranges -40°C to -5°C (-40°F to +23°F) or +55°C to +70°C

ICOM FREQUENCY ADJUSTMENT

to an ambient temperature of 26.5°C (79.8°F).

should be reset only when the measured frequency error exceed the following limits:

when the radio is at 26.5°C (79.8°F).

any other temperature within the range -5°C to +55°C (#23°F to +131°F).

(+131°F to +158°F).

If frequency adjustment is required, lift up the cover on the top of the ICOM to expose the adjustment trimmer.

frequency measuring

equipment that is available, any of the following procedures may be used:

A. DIRECT MEASUREMENT IN THE INJECTION CHAIN

1. WITH A FREQUENCY COUNTER.

sinusoidal for reliable operation with most frequency counters.

2. WITH A COMMUNICATION MONITOR (for example: Cushman Model CE-3). "Monitor" frequency at the junction of C413 and C417 on the
lator/Multiplier Board. The frequency monitored at this point is 3 times the ICOM frequency.

Oscil

The frequency measurement requires equipment with an absolute
to 10 times better than the tolerance to be maintained. When performing frequency measurement, the entire radio should be

"Count" the frequency at the junction of C415 and C417 on the Oscillator/Multiplier Board. The
frequency measured at this point is 3 times the ICOM frequency. NOTE: The output from the ICOM itself is not sufficiently

NOTE: This frequency will

not always fall within an available measuring range of all monitors at all receiver operating frequencies.

B. STANDARD "ON FREQUENCY" SIGNAL AT THE RECEIVER INPUT (Generated from a COMMUNICATION MONITOR, for example:
1. WITH A FREQUENCY COUNTER.

in PPM.

2. WITH AN 11.2 MHZ IF FREQUENCY STANDARD (for example: General Electric Model 4EX9A10).
to the IF signal path to create a heterodyne with the developed IF frequency.

either of the following methods:

"Count" the developed IF frequency at the junction of C612 and L603 on the IFAS board.
from the nominal IF frequency (11.2 MHz) in Hz is compared to the receiver operating frequency (also in Hz) to calculate error

Loosely couple the IF frequency standard
The resultant "beat frequency" can be monitored by

Depending upon the type of

Cushman Model CE-3).

The deviation

NOTE

To Set ICOM frequency using "beat frequency" method, the temperature should be at 26.5°C (79.8°F).
not 26.5°C, then offset the "ON FREQUENCY" signal (at the receivers input), as a function of actual temperature, by the
frequency ERROR FACTOR (in PPM) shown in Figure 8.

I1f the temperature is

a. Audible "beat frequency" from the receiver speaker (this requires careful frequency adjustment of the frequency standard).

b. Observe "beat frequency" at P904-4 with an Oscilloscope.

c. With GE TEST SET (Meter Position B) connected to J601 on the IFAS Board, visually observe the "beat frequency" indicated by

meter movement.

The frequency of the "beat" is the frequency error, related to the IF frequency. This deviation, in Hz, is compared to the receiver

operating frequency

, also in Hz, to calculate the error in PPM.

NOTE

The Discriminator DC output (Meter Position A of the Test Set) is provided for routine test and measurement only.
resolution available (0.025 V per kHz as measured with GE Test Set in Meter Position A, or 0.1 V per kHz as measured with a
VIVM at P904-3 or J601-2 on the IFAS board) is inadequate for oscillator frequency setting.

The limited

If the radio is at an ambient temperature of 26.5°C (79.8°F), set the oscillator for the correct mixer frequency (ICOM FREQ. X 3).

If the radio is not at an ambient temperature of 26.5°C, setting errors can be minimized as follows:

A. To hold setting error to #0.6 PPM (which is considered reasonable for 5 PPM ICOMS):

1. Maintain the radio at 26.5°C (+5°C) and set the oscillator to required mixer injection frequency, or

2. Maintain the radio at 26.5°C (#10°C) and offset the oscillator, as a function actual temperature, by the frequency error factor

shown

B. To hold setting error to *0.35 PPM (which is considered reasonable for 2 PPM ICOMS):
the oscillator, as a function of actual temperature, by the frequency error factor shown in Figure 8.

in Figure 8.

For example: Assume the ambient temperature of the radio is 18.5°C (65.4°F)., At that temperature,
0.3 PPM. (At 25 MHz, 1 PPM is 25 Hz. At 50 MHz, 1 PPM is 50 Hz).

With a mixer injection frequency of

mixer injection frequency.

DEGREES FAHRENHEIT

Maintain the unit at 26.5°C (#5°C) and offset
the curve shows a correction factor of

50 MHz, adjust the oscillator for a corrected mixer injection frequency 15 Hz (0.3 x 50 Hz) higher.
If a negative correction factor is obtained (at temperatures above 26,5°C), set the oscillator for the indicated PPM lower than the calculated
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Figure 8 - Frequency Characteristics Vs. Temperature

EQUIPMENT REQUIRED

1.

2.

3.

PRELIMINARY CHECKS AND ADJUSTMENTS

COMPLETE DFE ALIGNMENT

GE Test Models 4EX3All, 4EX8K12 (or 20,000 ohms-per-Volt Multimeter with a 1-Volt scale.

A 9.4 MHz signal source for 30-36 and 42-50 MHz DFE's or 11.2 MHz signal source for 25-30 and 36-42 MHz DFE's (GE Test Set Model 4EX9A10).
Also a 25-50 MHz signal source (measurements 803) with a one-inch piece of insulated wire no larger than .065 inch diameter comnected to

generator probe.

A VIVM.
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METERING POSITION

E Test

[STEP r

Multimeter

Set - J601-9

TUNING CONTROL

PROCEDURE

MIXER & IF

The mixer and IF circuits have been aligned at the factory and will normally require no further adjustment.

the procedure outlined in STEPS 10, 11, and

If adjustment is necessary, use

1. Connect the black plug from the Test Set to DFE metering jack J2301 and the red plug to system board metering jack J905. Set the meter
sensitivity switch to the Test 1 (or 1-Volt position on the 4EX8K12). Select desired DFE channel for operation. NOTE
2. In DFE with three or more frequencies, align the DFE on the channel nearest the center frequency. Refer to DATAFILE BULLETIN 1000-6 (IF Alignment of Two-Way Radio FM Receivers) for helpful suggestions —
on how to determine when IF Alignment is required.
3. With the Test Set in Position J, check for regulated +10 Volts. With multimeter, measure from J905-3 to J905-9.
4, If using Multimeter, connect the negative lead to J2301-9 (A-).
10, L504, L520, L521, MATCHING IF FREQUENCY
5. Disable the Channel Guard. and C521
Connect scope, signal generator, and probe as shown in Figure 7.
Set signal generator level for 3 to 5 pV and modulate with 10 kHz at
ALIGNMENT PROCEDURE 20 Hz, Select a DFE Channel and adjust signal generator for on fre-
quency signal, With probe between P904-4 (or J601-1) and A-, tune
L504, L520, L521 and C521 for double trace as shown on scope pattern.
METERING POSITION
GE Test (Multimeter METER
[STEP Set - at J2301-9 TUNING CONTROL READING PROCEDURE
OSCILLATOR/MULTIPLIER
1. C Pin 3 L401, L402 See Pro- Tune L401 for maximum meter reading, and L402 for a dip in meter read-
(MULT 1) & L403 cedure ing. Then adjust L403 to a position similar to that of L401 and L402.
2. D Pin 4 1401, L402, L403,| See Pro- Tune L404 for maximum meter reading, then re-tune L401, L402, L403
(MULT 2) L404, (On Osc/ cedure and L404 for maximum meter reading. Next, tune L502 for a dip in
Mult) and L502, meter reading, and L503 for maximum meter reading. Carefully re-
L503 (On RF Asm) tune L401, L402, L403, L404, and L503 for maximum meter reading.
5 L504, L520, L521 NON-MATCHING IF FREQUENCY
and C521
METERING POSITION Connect scope, signal generator and probe as shown in Figure 7.
Select a DFE channel and adjust signal generator for on frequency
GE Test |Multimeter METER signal., Set generator level for 3 to 5 pV and modulate with 10 kHz
STEP Set - at J601-9 TUNING CONTROL READING PROCEDURE at 20 Hz. With probe between P904-4 (or J601-1) and A-, tune L504,
L520, L521 and C521 for best double trace as shown on scope pattern
(STEP 10).
RF AMP & SELECTIVITY
nz. L521, L2306, L2307 With tuning slugs of L2306, L2307 and L2308 pre-set to bottom of
d L2308 coils (nearest printed wire board), tune L2306, L2307, and L2308 for
3. A Pin 2 Zero Connect black plug from Test Set to Receiver metering jack J601 on an 14 14 ’
(DISC) IFAS board. Apply an on-frequency signal adjacent to L4-Adjust the max}mum Illgise as indicated on scope. ThenL;une L2306 and L2307 for
signal generator for discriminator zero. maximum response. Next, tume L521 and 308 for optimum IF
response as indicated on scope pattern (STEP 10).
4. B Pin 1 L4 Maximum Apply the signal as in Step 3 and tune L4 for maximum meter reading.
(IF AMP)
5. B Pin 1 14, L3 Maximum Apply an on-frequency signal adjacent to L2 keeping the signal below
(IF AMP) saturation. Then tune L4 and L3 for maximum meter reading.
6. B Pin 1 L1, L2, L3, L4 Maximum Apply an on-frequency signal to DFE antenna jack A301-J1, keeping the
(IF AMP) C301, C302 and signal below saturation. Then tune L1, L2, L3, L4, C301, C302 and
C502 C502 for maximum meter reading.
T B Pin 1 C502, 14, L3, L2
(IF AMP) L1, C301 and C302| See Pro- Apply an on-frequency signal as in Step 6 and slightly tune C502, L4,
cedure L3, L2, L1, C301 and C302 for best quieting sensitivity.
NOISE BLANKER
8. F J2301- L554, L553, L552 Maximum Connect the Black Plug of the Test Set to DFE Metering Jack J230l. Set
(BLANKER)) Pin 7 and L551 generator output to maximum. Connect generator to DFE antenna jack J551
and adjust generator frequency in accordance with the following table:
DFE Operating Align Noise
Frequency Blanker to:
30-36 MHz 40 MHz
36-42 MHz 33 MHz
42-50 MHz 38 MHz
Tune L554, L553, L552 and L551 (Bottom slug of T551) in the order given,
reducing the generator output as necessary to keep the noise blanker
metering point out of saturation.
NOTE
In some instances the noise blanker circuit may be tuned to
a specific frequency in order to minimize interference. The
noise blanker must never be tuned closer than 2 MHz to the AL'GNMENT PROCEDURE
operating frequency of the DFE.
_ 30—50 MHz MASTR 11
9. F J2301- Greater Apply a 1000-microvolt signal on blanker frequency to antenna jack
(BLANKER) Pin 7 than 0.1V VDC J551. The meter reading should be greater than 0.07 VDC. DUAL FRONT END (WITH NOI SE BLANKER)

Issue 1
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These test procedures are designed
to help you to service a receiver that is
operating --- but not properly. A typical
problem encountered could be poor sen-
sitivity. Any problems relating to audio
distortion, low audio, poor limiter op-
eration or squelch trouble should be
localized using the standard receiver chan-
nel since the IFAS board is common to both
the Receiver and DFE, Refer to appropriate

TEST EQUIPMENT REQUIRED

° Distortion Analyzer similar to:
Heath IM-12

°® Signal Generator similar to:
© Measurements 803

° 6-dB attenuation pad, and 8,0-ohm,
15-Watt resistor

TO P904 ON
SYSTEM BOARC

14

8- OHM
15 WATT

TEST PROCEDURES

Receiver Maintenance Manual for servicing
procedures, After 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 DFE Test Procedures, be sure the
DFE is tuned and aligned to the proper
operating frequency.

PRELIMINARY ADJUSTMENTS

1. Connect the test equipment to the
receiver and DFE as shown for all steps
of the DFE Test Procedure.,

2, Turn the SQUELCH control fully clock-
wise for all steps of the Test Procedure,

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

SIGNAL GENERATOR

CHANNEL FREQUENCY
/

OUTPUT

DISTORTION ANALYZER

DEVIATION
CONTROL

INPUT
LEVEL

CONTROL

N....

INPUT

LOAD
RESISTOR

%

RANGE CONTROL

(SET LEVEL &
DISTORTION RANGE)

19 18

STEP 1

AUDIO POWER OUTPUT
AND DISTORTION

TEST PROCEDURE

Measure DFE sensitivity as follows:

el

Apply a lbOO-microvolt, on-frequency
signal modulated by 1000 Hz with 3.0-kHz
deviation to A301-J1,

With 15-Watt Speaker:

Disconnect speaker lead pin from Systems
Plug P701-11 (on rear of Control Unit).

Connect an 8,0-ohm, 15-Watt load resistor
from P904-19 to P904-18 or from P701-4 to
P701-17 (SPEAKER Hi) on the System Plug.
Connect the Distortion Analyzer input
across the resistor,

OR
With Handset:

Lift the handset off of the hookswitch.
Connect the Distortion Analyzer input
from P904-19 to P904-18,

Adjust the VOLUME control for 12-Watt
output (9.8 VRVMS) using the Distortion
Analyzer as a VTVM,

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

Place the RANGE switch to the SET LEVEL

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

dB reading on a mid range (30%).

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

The 12-dB difference (Signal plus noise
and distortion to noise plus distortion
radio) is the '"usable'" sensitivity level.
The sensitivity should be less than rated
12 dB SINAD specifications with an audio
output of at least 6.0 Watts (6.9 Volts

RMS across the 8.0-ohm receiver load using

the Distortion Analyzer as a VIVM),.

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

SERVICE CHECK

If the sensitivity level is more than

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

STEP 2

MODULATION ACCEPTANCE
BANDWIDTH (IF BANDWIDTH)

If STEP 1 checks out properly,

measure the IF bandswith 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 *6,5 kHz,

SERVICE CHECK

If the Modulation Acceptance Bandwidth

test does not indicate the proper width, make
gain measurements as shown on the DFE
Troubelshooting Procedure,



LBI-4795
TROUBLESHOOTING PROCEDURE

STEP 2—QUICK CHECKS

Before starting the Noise Blanker troubleshooting procedure, make sure the DFE is

operating properly. Align the Noise Blanker circuits as described for the ALIGNMENT MIXER/IF CIRCUIT
PROCEDURE. Perform the following checks: Equipment Required:
1. RF Voltmeter (similar to Boonton Model 91-CA or Millivac type MU-18C). I |
STEP 1—PERFORMANCE CHECK 2. RF Signal Generator MIXER IF AMPL |
3. AC VTVM or Distortion Analyzer
Equipment Required: I
CRYSTAL
. RF . FROM R TO MIF SWITCH
1 Signal Generator coupled through a 6 dB pad SYMPTONS PROCEDURE FROM Fy o L50I Q50! L504 * L506 ? ?tg%ﬁ L521 ! > BOARD (J2302)
2, Pulse Generator with repetition rate and level controls (Similar to General Electric FL502
Model 4EX4A10). NO Blanking Check voltage ratios (STEP 3) I
3. T-Connector. I
Partial or no a, Check IF attenuation of Noise Blanker Gates as follows:
4, AC VIVM or Distortion Analyzer, Blanking - A
Connect signal generator to antenna jack (J551). Adjust “T>  NOISE “T> NOISE |
5. Oscilloscope. the signal generator for on frequency signal and output BLANKER BLANKER
level for 20 dB quieting sensitivity (Level A). Connect GATE GATE
Procedure: +10 VDC directly to the gates of Q502 and Q503. In- Q502 Q503 I
Procedure: crease the RF output level to achieve 20 dB quieting I . 0 /\ 0 |
. (Level B)., The difference between '"Level A" and [} G
Noise Blanker Threshold Sensitivity "Level B" must be 60 dB or greater. I ,s_v S \'g 1
1. Connect Pulse Generator and RF Signal Generator to DFE antenna jack (J551) through a .
T-Connector, and connect AC VTVM to audio output of the Receiver Channel (Speaker LO, Intermodulation b, Check gain of Noise blanker RF circuit (IM/AGC ACTION) |
P904-18, Speaker HI, P904-19) as shown in Figure 1. Interference as follows:
(AGC action) ) AN
2. Apply an unmodulated RF signal and check the 20 dB quieting sensitivity of the DFE. Connect signal generator to antenna Jack (J551). Adjust l
(Measure with Model 4EX4A10 Pulse Generator connected but turned OFF,) Then adjust the frequency of the signal generator to the noise blank- —— ——— — — — — — — ———— — — — — — — — — ———— — — —
the RF level for an additional 10 dB on the signal generator, er channel frequency and adjust the RF level for 100
microvolts (see Alignment Procedure, Step 8 for
3. Set the pulse generator (Model 4EX4A10) for 10 kHz continuous pulses. Slowly increase frequencies). Measure RF signal level at pin 6 of U551,
the pulse output level, degrading the quieting level as measured on the AC VTVM, Prior This level should be 31 millivolts or greater. Apply
to the sudden drop in quieting, the degradation should not exceed 20 dB quieting. The +10 VDC through a 270 ohm resistor to the source pin of
noise blanking pulse may be observed where indicated on the Troubleshooting block Q552 (or pin 13 of U551). (This applies approximately
diagram, +3 VDC bias to Q552, simulating intermodulation AGC NOISE BLANKER CIRCUIT
voltage). The RF voltage measured at pin 6 of U551 should L
be approximately 1 millivolt (Corresponds to approx. 30 dB I X 300 ,I
RF SIGNAL T- CONNECTOR P904-19 decrease of gain in RF amplifier Q552). I
GENERATOR |
I I BLANKING PULSE
RovR —9 ! | | PULSE DET./AMPL/SWITCH
u55i
AND IST RF AMPL 2ND RF AMPL
-~ Lo STEP 3—VOLTAGE RATIO READINGS I |
NOISE | F ANT |
BLANKER INPUT | RF
. | SIGNAL PULSE I\
PULSE ANT AUDIO Equipment Required: L55! L552 L553 L554 6 ) INPUT OUTPUT %[4
GENERATOR JACK P904-18 | vivMm . RC—2680
1. RF Voltmeter (Similar to Boonton Model 91-CA or Millivac Type MV-18C). J551 BLANKER
(J551) METER IM/AGC
2, Signal generator.
Figure 1 - Equipment Connection Diagram
Procedure:
IF Attenuation 1. Connect signal generator to Antenna Jack (J551). Adjust the frequency of the signal
generator to the channel frequency of the noise blanker, Adjust the RF level for 100
1. Disable the noise blanker by connecting J2304 on IFAS module or pin 5 of P2301 to A-, microvolts output.
(Use noise blanker disable switch on Control Unit if present).
2, Apply probe of RF Voltmeter to Antenna Jack (J551). Peak resonant circuit L551 and TO J2305
2, Measure the 20 dB quieting sensitivity as in Step 2 of Threshold sensitivity take voltage reading (E,). ON MIF
measurement, 1
3. Move probe to input of IC-U551 (Pin 6). Repeak resonant circuit L551., Then peak SWITCH BD
3. Adjust the RF output of the signal generator for 50 dB greater RF level than that resonant L554 and take reading (E,).
established for 20 dB quieting sensitivity. 2

4, Convert reading by means of the following formula:
4, Adjust the pulse generator (Model 4EX4A10) for a repetition rate up to 40 kHz., Adjust
the pulse level until the receiver is degraded to 20 dB quieting. E2

5. Remove the noise blanker disabling jumper from J2304 (or if noise blanker disable Voltage Radio = - TROUBLESHOOT'NG PROCEDURE

switch is provided, place to operate position), and then adjust the signal generator 1
RF level for 20 dB iet « The receiver sensitivity should restore to within 5 dB
of 20 dB quieting lgSei ilt;%ainedein g:e;e2. © y shou © owi 5. Check results with the typical voltage ratio shown on diagram.

NOISE BLANKER CIRCUIT
FOR 30—50 MHz RECEIVER

Issue 1 15
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STEP1-QUICKCHECKS

9.4MHZ ol Q4 MHZ L
TEST SET CHECKS STEP 3-VOLTAGE RATIO READINGS =—3» - * P **
-
These checks are typical voltage readings measured with GE Test EQUIPMENT REQUIRED - | o B N
Set Model 4EX3All in the Test 1 position, or Model 4EX8K12 in I. RF VOLTMETER (SIMILAR TO BOONTON MODEL 91-CA OR MILLIVAC je———— x3 > x2.5 e X0.2 wle : X90 i -|*— e i
the 1-Volt position. TYPE MV-18C. | | | |
2. SIGNAL ON RECEIVER FREQUENCY (BELOW SATURATION). CORRECT | | | l
FREQUENCY CAN BE DETERMINED BY ZEROING THE DISCRIMINATOR.
Reading With | | RF AMPL | 1 MIXER NOISE NOISE IF AMPL PIN DIODE | IF AMPL HIGH PASS MIXER B?\:TETEQSS Pl([:\leD?l)%gE
eading
Metering Position| No Signal In PROCEDURE - | | Ql [ | Q50I BLANKER BLANKER Q502 CR230I | Q2307 FILTER Q2308
I. APPLY PROBE TO INPUT OF STAGE (FOR EXAMPLE. SOURCE OF RF AMP). | I | l GATE GATE |
Sgﬁ:Azgs%réirgNgnTgu)n OF STAGE BEING MEASURED AND TAKE A301-0 | l | T T T o Q502 Q503 o o o I/\D I
[RA 1
L3N L302 S D G . ° CRYSTAL 0 L2307 L2308
2. MOVE PROBE TO INPUT OF FOLLOWING STAGE (MIXER). REPEAK o3| U302 e ! L4 [ L5O0! s L504 L506 FILTER L520 | G Ls2! —H—I—«—og;o-r L2304 |L2305 \ GZJ. )s L2306 30 o
FIRST RESONANT CIRCUIT THEN PEAK CIRCUIT BEING MEASURED ! ' I t FLSOI-FL502 < : N
AND TAKE READING (Ep). = | | | < :
3. CONVERT READINGS BY MEANS OF THE FOLLOWING FORMULA. NOTE: REMOVE ICOM | INJECTION VOLTAGE /.J7 | INJECTION
: J | L |
€ (MULT-1) 0.4 VIC VOLTAGE RATIO: E2 TO MEASURE VOLTAGE | 1.5 VOLTS RMS MINIMUM i VOLTAGE
Ey ON GATE OF MIXER. ! 0.6 VRMS
4. CHECK RESULTS WITH TYPICAL VOLTAGE RATIOS SHOWN ON DIAGRAM. “‘* \
D (MULT-2) 0.6 VDC o . _ o o |
I —l G G u \
J (Reg. +10 +10 vDC ss5i NOISE BLANKER CIRCUIT l s « s \ \
i
gg;tsma;{eter_ { REFER TO NOISE BLANKER | '\
ing jack) TROUBLE SHOOTING PROCEDURE _J |
\ /
\
L - « /
| /
/
\ P
/
Y
LOCAL /
MULT (X3) AMPL-1 AMPL-2 | OSCILLATOR
SYMPTOM CHECKS Q40| Q402 Q403 ! Q2301
ot | Low /
i PASS f—rv
SYMPTOM PROCEDURE ICOM L4ol L402 L403 L404 |L502 :L503 | flLIER
l |
NO SUPPLY VOLTAGE ® Check power connections and continuity of supply leads,
and check fuse in power supply. If fuse is blown, check ' Y
DFE and receiver for short circuits. FOR 25-30 8 36-42MHZ:® oep corq +11.2 MHZ p
XTAL FREQ: ————3——=—= _/
NO REGULATED 10-VOLTS ‘| ® Check the 12-Volt supply. Then check 10-Volt regulator FOR 30-36 8 42-50 MHZ: |
circuit. (See Receiver Troubleshooting Procedure for " OPER FREQ +9.4 MHZ A _ ! / /
10-Volt Regulator) XTAL FREQ: =————5———— | V) P2sol-2 ' l&%{?lzl , /
N MULT -1 — - !
LOW OSCILLATOR/MULTI- ® Check alignment of Oscillator/Multiplier chain., (Refer | /
PLIER READINGS to Front End Alignment Procedure). ’
® Check voltage readings of Oscillator/Multiplier chain /
(Q401, Q402, Q403). |
LOW SENSITIVITY ’ e Check Front End Alignment, (Refer to DFE Alignment |
Procedure). SIGNAL GENERATOR
INPUT AT A30i-JI UNMODULATED JNMODULATED UNMODULATED
. - L D MAINTAIN SETTING AT
e Check antenna connections, cable, antenna switch, and DISCRIMINATOR ZERO
RF Steering Switch Connections. SET GENERATOR OUTPUT | SET GENERATOR OUTPUT | SET GENERATOR OUTPUT
EQUIPMENT REQUIRED AT i000 MICROVOLTS AT 1000 MICROVOLTS AT 1000 MICROVOLTS
® Check Oscillator injection voltage. I. VTVM-AC 8 DC PROCEDURE
4 IF 2. SIGNAL GENERATOR (MEASUREMENTS 803 OR EQUIVALENT).
® Check voltage readings of Mixer an amp., 3. RF VOLTMETER
2 VTVM READING SHOULD BE | VTVM READING SHOULL BE | RF VOLTMETER READING | RF VOLTMETER READING | RF VOLTMETER READING
e Make SIMPLIFIED GAIN CHECKS (STEP 2). PRELIMINARY STEPS APPROX 0.3VDC APPROX 0.4 VDC SHOULD BE APPROX SHOULD BE SHOULD BE
I, SET VOLUME CONTROL FOR 9.8 VOLTS ACROSS 8.0-OHM READING 200 MILLIVOLTS 170 MILLIVOLTS 200 MILLIVOLTS
LOAD. IF THIS CANNOT BE OBTAINED, SET TO APPROX. RC-268I
70% OF MAX. ROTATION.

2 SET SQUELCH CONTROL FULLY COUNTERCLOCKWISE.
RECEIVER SHOULD BE PROPERLY ALIGNED.
4. CONNECT METER BETWEEN A- AND POINTS INDICATED

BY ARROW. TROUBLESHOOTING PROCEDURE

30—50 MHz DUAL FRONT END WITH NOISE BLANKER

o
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LBI-4795 RF ASSEMBLY MIXER / IF/NOISE BLANKER BOARD
DUAL FRONT END - ) COMPONENT SIDE

O [ (@) O

g 9 9 A302 (L)l O O

€302 c30l
FROM J3(DFE) OF
Ls03 [O C304 T @) RF STEERING
SWITCH BD
L502 /
J502 Ny
&

L404 MIXER/IF / NOISE BLANKER

\Q J/ n 4 Y, PI O BOARD
0 o o O s 306 o ﬁ:ﬁ o

J | ] cs0e 305 U . Ty = —\ 0

W (19D417704, Sh. 2, Rev. 0)
a OSBCO/AN"?UDLT (19D417704, Sh. 3, Rev. 0)

A302

MIF SWITCH/2ND CONVERTER

- OR
__RF PRE-SELECTOR MIF SWITCH BD T pin0d ON.
; W552 P554 | MIF SWITCH BD.
J2305 J2304 P55 TG J2305 CN
42301 MIF SWITCH BD

CENTER CONDUCTOR FD F2 @1

DFE INCOMS F3 | F4|F5 | F6 | F7 | F8

(AS APPLICARLE] S Bl D D D D

SOLDER SIDE

0SC/ MULT BOARD Wel ¥igser : 7 Samge @B tsor D
. 5C 8( s (osoa)

RS0, == # 2 J501

SOLDER SIDE COMPONENT SIDE A30I B N S P Ol =
e ANT INPUT STal e 2 ;‘/11%?":,§ﬂffl\*~t;¥/) ’
: . | RE09®. gv ‘C\” ,_\.Z }.C \\.,.// '
. | (’. C .\) ——%5 ://(@\\;)) ‘fll)l ™ - >
- IT_Q_'Z_:—‘;:{CL\S_I-_;I i 'FC 21502k, Gaasol | C507
- /&——— RUNS ON SOLDER SIDE :’l . I Loed. | .\"It(é\‘ % i ‘f
i Tl o 185028
RUNS ON BOTH SIDES ':UFT‘" }1 4,\@’7.3 § & gt 3@((;’ _g;\\a‘
- L506 |; § i e
RUNS ON COMPONENT SIDE (19B219449, Sh. 1, Rev. 2) :1 |LE‘“ J"Jﬁ“ CI%\CSUQ
(198219449, Sh. 2, Rev. 2) ‘o |esaPhiey %521} ‘1“ .
o Rl B
‘i ‘ O™ iy .l‘l
VL A ReA O EL&&%%:
15356 =37 . ¢
G ¥ §.0 NS
. ‘3 o &=

TO Jz3C4 ON [P554 —

MIF SWITCH BL

TG J2Z205 ON
MIF SWITCH BC

————— T T T 2405
o Y402 _l.r N
4 XY402 I
(o ® mmwww| e wm e P HETTES &
it 3 iRt | Mg 2 e I. BOARDS IDENTIFIED BY A RED DOT
{" E_}[_ sl E’H" gr % LEAD IDENTIFICATION HAVE BEEN MODIFIED FOR DUAL FRONT
| ¢ ’ 5 | 5 I - Al ! ~ LEAD IDENTIFICATION VIEW FROM LEAD END ENAD OPERATION PER MODIFICATION KIT
| ?40831 Y4075\ Y406 & || Y4055 Y304 g || Y403 g - ) FOR G402 a w403 240l @520, Q551,Q552 I9A129750G2.
[xva08 [x¥407 II XY406 _ (| XY XYa04 - || xv403_ . s 0 & Q301 G802 & asus
0 8| [ il ® il 3 5 ‘ 6 ? FUT e FLAT 62
OUTLINE DIAGRAM R sl L Sl R Ay ¢ /ﬁ
i _.[ *ﬁ \ ’ 9~ E o Gl /@D 5/@0
L I : 1& ‘O ‘D ‘!D !D ‘ : % oo L B 6\% ’ s 6
30—50 MHz MASTR II IN-LINE  TRIANGULAR
DUAL FRONT END F V4 P s VIEW: FROM LEAD END
SRS .
( @ - . NOTE LEAD ARRANGEMENT, AND NOT
JUMPER N man c!a: . CASE SHAPE, IS DETE}RM!?‘{'NG
18 Issue 1 N24-w-BL FACTOR FOR LEAG IDENTIFICATICN (19R622157, Rev. 0)

(19C320078, Sh. 1, Rev. 2)
(19C320078, Sh. 2, Rev. 2) (19320078, Sh. 2, Rev. 2)
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o

SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO DESCRIPTION Y
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
LBI-45584
coLL 549621 : + i . 55 R
25-50 MHz RECEIVER RF ASSEMBLY 9P256 (_:gga::): disc: 51 pf 5%, 500 VDCW, temp coef L301M 19B219455G3 Coil. Includes: C509 19A116080P101 Polyester: 0.01 uf *10%, 50 VDCW. C558L 5490008P19 Silver mica: 7 pt +3., 300 VDCW: sim to J502 19A116975P1 Receptacle. wire spring. ¢+ v }{ """ - T T =-==- RESISTORS - - - = - - - - - Z502M COIL ASSEMBLY C416LL 19A116656P27K8
MIXER/ IF/NOISE BLANKER AND : c2 5494481P11 Capacitor, ceramic disc: 1000 pf +20%, 1000 —— 54900085110 Silver mica: 47 pf +10%. 500 VDCW: si Electro Motive Type DM-15. : : 19C320141616 Ceramic disc: 27 pf 10%, temp coef -80 PPM. 194129393G10 Compensated: 5 PPM; 25-50, 36-42 MHz
: . si ' er m H + B 5 A116975 N . . .
OSCILLATOR/MULTIPLIER coL 5496219p253 Coramag disc: - 39 pf 257, 500 VOCW, temp coef VDCH: sim to RMC Type JF Discap. Electro Motive Ty:e DM-15. stm to C558M 5490008P23 Silver mica: 68 pt ‘5., 500 VDCW: sim to ny 19AL16975R1 Receptacle. wire spring. 1303 SRISZPISZK Composition: 1500 ohms 107, 174 w. cater 19A116656P24K8 Ceranic disc: 24 pf +10%, temp coef -80 PPH. 19A129393G5 Externally Compensated: 5 PPM; 30-36, 42-50 MH:
. Electro Motive Type DM-15. 3524 . - \ ' 3 99-96, 42— z.
198: ) . 5 R504 3R152P682J Composition: 6800 ohms *5% .1t v | --=---=---- - CAPACITORS - = = = = = = = .
con 5496219P250 Ceramic disc: 30 pf $5%, 500 VDCW, temp coef DSl 20906 7P1 Lamp, glow: 0.7 ma: sim to GE NE2ET. c511L 5490008P125 Silver mica: 82 pf *10%, 500 VDCW; sim to Cs58H 5490008P19 Stiver mica: 17 of +5 50 .y - P n ohms L 1/4 0w CAPACITORS C416M 19A116656P15K8 Ceramic disc: 15 pf +10%, temp coef -80 PPM. 19A129393G6 Externally Compensated: 5 PPM; 25-30, 36-42 MHz.
280 pPM. L301H 19821945563 Coil. Includes: Electro Motive Type DM-15. Eloeero Moeive Tyhe o200 VBCK: sim to 3551 19A116832P1 Receptacle, coaxial: sim to Cinch 14H11813. RS05 3R152P332J Composition: 3300 ohms 5%, 1/4 w. €501M 19A116114P1063 Ceramic: 91 pf £5%, 100 VDCW; temp coef -3300 C416H 19A116656P12K8 Ceramic disc: 12 pf *10%, temp coef -80 PPM
i ’ PPM. .
CcoH 5496219245 Ceramic disc: 18 pf 59, 500 VDCW, temp coef c2 5494481P11 Capacitor, ceramic disc: 1000 pf +20%, 1000 collm 5490008P119 Silver mica: 47 pf *10%, 500 VDCW; sim to: c559% 549161 molic: 3.1 s ‘ J9522 19A116647P1 Connector. printed wiring, two-part: 3 R508 3R152P103J Composition: 10,000 ohms 5%, 1/4 w. ca17 5491601P104 Phenolic: vDCW
SYMBOL | GE PART NO. DESCRIPTION o6 pou. Voln aon L RRC Type 3F Dincap. Electro Notive Type Ii-15. rotoorpLao prenolics 3.3 pt 1S, 300 vbCw. pgyminals: sim (0 Molex 03-04-4031. Deleted by R507 B— Composition: 650 eroier oseprEmon, wowe - L | Tt MISCELLANEQUS - - - - - - -
. . omposition: 800 ohms +5%, 14 w. vV ¢+ | = =--=====- - - INDUCTORS = = = = = = = = = .
cloL | s496219p257 Ceramic disc: 56 pf 5%, 500 VDCW, temp coef DSl 19B209067P1 Lamp, glow: 0.7 ma: sim to GE NE2ET. C511H 5490008P125 Silver mica: 82 pf :10%, 500 VDCW; sim to 1 REV B and carlier: " o 1pueroRs e 1oA116685P19 e Trme IE biseag. Df £20%, 1000 VDCW; sim to 198201074P304 Tap screw, Phillips POZIDRIV®: 6-32 x 1/4.
-80 PPM. 202 2104 Electro Motive Type DM-15. 5491601P120 Phenolic: 1.0 pt +5+. 500 VDCW R508 3R152P332J Composition: 3300 ohms *5%, 1/4 w. L520M 19C320141P26 Coil. ) (Used to secure A301 and RF Module).
L302LL 19B219455G2 Coil. b - F e e e A INDUCTORS - = = - - = - - R
RF ASSEMBLY cloL 5496219253 Ceramic disc: 39 pf 5%, 500 VDCW, temp coef c512 5496267P10 Tantalum: 22 uf +20%, 15 VDCW; sim to Sprague . ) ) R509 3R152P103J Composition: 10,000 ohms 5%, 1/4 w 5493185P9 Tuning sl Cdclsg 19A116080P101 Polyester: 0.01 uf $10%, 50 VDCW. 19B219470P2 Shield. (Located on Mixer/IF Board)
Lona1647an S e (L) Coramie ' , L302L 10821945562 cotl. Type 150D. C560LL 5190008P23 Silver mica: 68 pt t5.. 500 VDCW: sim to L5301+ (Part of printed board 19D417704P1). Added by : : . g slug. 2;‘20 .
AT YL L Electro Motive Type DM-15. REV D. : R510 3R152P431J Composition: 430 ohms *5%, 1/4 w, 25028 COIL ASSEMBLY 194129424G1 Can. (Used with L504, L520, L521 on Mixer/IF
19D416478G3  36-42 NHz (M) clow | 5496219250 Ceramic disc: 30 pf 5%, 500 VDCW, temp coef L3024 19B219455G4 Coil cs13 19A116080P3 Polyester: 0.022 uf 20%, 50 VDCW. . 19C320141627 Board; L401-L403 on Oscillator/Multiplier Board)
19p416478G3 3642 Mz (M) Ceramic , , . cs60L 5490008P19 Silver mica: 47 pf 5%, 500 VDCK: sim to 19C3201416G11 Coil. Includes: Deleted by REV D R521 3R152P331J Composition: 330 omms ®s%, 1,4w. || | w9 TTTrT DIODES AND RECTIFIERS - - - - - - ’
L302H 19B219455G4 Coil. Cc514 19A116080P101 Polyester: 0.01 pf +10%, 50 VDCW. Electro Motive Type -15. ) : ’ CR401 19A115250P1 Silicon 19A116779P1 Contact, electrical. (Used with Y401-Y408).
C10H 5496219P245 Ceramic disc: + . 5493185P12 i . R522 3R152P103J Composition: 1 +! S e N °
301 ANTENNA INPUT BOARD Coramic disc: 18 pf 3%, 500 VDCW, temp coef c515 19A116080P107 Polyester: 0.1 uf +10%, 50 VDCW. cs60M 5490008P23 Silver mica: 68 pi 500 VDCW: sim to Taning slug position: 10,000 ohns 5%, 1/4 w CAPACITORS - - - - - - - - 4035306P59 Washer, fiber. (Used with FLSOL, FL502)
19B219452G1 " 516 19A116656P630 Coramic disc: 6 pf 0.5 pf, 500 VDCW, temp coef ectro Motive Typc 5. L502 19B219419G2 Coil., Includes: RS23 3R152P392J Composition: 3900 ohms #5%, 1/4 w. C501H 19A116114P1064 Ceramic: 100 pf *10%, 100 VDCW; temp coef -3300 | | |t | = ==-===---~ INDUCTORS - = = = = = = = =
IXER/IF/NOISE BLANKER BOARD : = ’ ’ C560H 5490008P19 Silve .47 5 ‘- - . PPM.
-------- CAPACITORS - - 77T 77T T T JACKS AND RECEPTACLES - - - - - - 19041036302 30-36 Mie Eu)“) o PRt Elezir‘:omﬁg?ivo"l"ysi Paljs 00 VECH: simto 3491795P5 Tuning slug. Ro24 3m152P221J Composition: 220 ohms 3%, 1/4 w. o 19€320141G1 Coil. Includes: RECEIVER MODIFICATION KIT
J2s 10A116975P1 Receptacle, wire spring. 19D416562¢5 36-13 Nie (k) C517LL 5490008P119 Silver mica: 47 pf +10%, 500 VDCW; sim to : ) R L503> 19B219419G4 Coil. Includes: R525 3R152P470J Composition: 47 ohms +5%, 1/4w. |+ | | ---------- INDUCTORS Léo3 194129750G1
c1 19A116655P19 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to 19D416562G4 42-50 MHz (H) Electro Motive Type DN-15. Choe 194116192P10 e opo00 P 207, 30 VDCW: sim to Eric N O 5493185P12 Tuning slug (Used with DUAL FRONT END)
RMC Type JF Discap. Earlier than REV A: o $490008P127 Silver mica: 100 pf $10%, 500 ot to ey . 5491798P5 Tuning slug. RS551 3R152P2720 Composition: 2700 ohms 5%, 1/4 w. L520H 19C320141P26 Coil. : .
: +10%, VDCW; L404 19B219419G2 Coil. :
c2 19A116080P5 Polyester: 0.047 uf +20%, 50 VDCW. 19A116428P5 gg"'§°t' electrical: sim to AMP 85486-6 (strip |} | | o} - - - - - CAPACITORS - = = = = = = = = Electro Motive Type DM-15. C564LL 5490008D23 Silver mica: 68 pf *55. 500 VDCW: sim to In REV C and earlier: R552 3R152P103J Composition: 10,000 ohms #5%, 1/4 w. 5493185P9 Tuning slug. 1 Includes: ¢t oV ___-_-___ DIODES AND RECTIFIERS — - - = - =
rm) . - N M1 N 54917
c3 19A116655P19 Ceramic disc: 1000 pf *20%, 1000 VDCW; sim to C501% 5493392P8 Ceramic, feed-thru: 22 pf £10%, 500 VDCW; sim CS17M 5490008P119 gilvir m:czi 4; pf [1‘:0;»5, 500 VDCW; sim to Electro Motive Type DM-15. 19B219419G3 Coil. Includes: n:ss 3R152P101J Composition: 100 ohms £5%, 1/4 w. 98PS Tuning slug. CR2301 194116925P1 Silicon.
- ectro Motive e - . t
ana RMC Type JF Diseap. (| | A__________ INDUCTORS — = = = = — = = - to Allen-Bradley Type FASC. Deleted by REV D. P c564L 5490008P19 Silver mica: 47 pf 5%, 500 VDCW: sim to 5491798P5 Tuning slug RS55 PLUGS
C517H 5490008P127 Silver mica: 100 pf *10%, 500 VDCW; sim to Electro Motive Type DM-15. e O 1 v I e N I [ B
€502+ 19B209351P2 Variable: 2.3 to 20 pf, 200 VDCW, -250 ’ ; = - - - RESISTORS - - - - - - - - -
_______ JACKS AND RECEPTACLES - - - - - - L:‘ 19B219419G2 Coil. Includes: pn(r/‘c; sim to ,:’ts,,ugh;tf Ecv_lz_’nopazf" +700 Electro Motive Type DM-15. C564M 5490008P23 Silver mica: 68 pf +5%, 500 VDCW: sim to L504 19C320141624 Coil. Includes: ngsv 3R152P103J ﬁ::pgsition: 10,000 ohms *5%, 1/4 w. 19541323&%”%'&”%_153 x:n?u) P903 Includes:
u : +59 : an ed by REV C. 6 - : R2301 3R152P223J Composition: 22,000 ohms *
J1 19A116832P1 Connector, receptacle: sim to Cinch 14H11613. L3 101 Added by REV D. cs18 19A116080P101 Polyester: 0.0l uf £10%, 50 VDCW. Electro Motive Type DM-15. 5493185P12 Tuning slug. R557+ {gﬁi‘;:ggg 2 %g 30 Mma f;‘)) 19B219594P1 Contact strip: 7 pins ® " 1000 ohms £5%, 174 w.
491798P5 Tuning slug. €502LL* 5496218P259 Ceramic disc: 68 pf #5%, 500 VDCW, tem i ) : : R2302 3R152P681K Composition: 680 ohms +10%, 1/4 w
: b , P . C564H 5490008P19 Silver mica: 47 pf *5%, 500 VDCW: t i . i . 19D416459G4 2 FREQ 42-50 MHz (H) *10%, .
RESISTORS L4 19B219419G1 Coil. Includes: coef -80 PPM. Deleted by REV D. cs519 194116080P107 Polyester: 0.1 uf $10%, 50 VDCW. Eleetro Notive Tybe DH-i5. e L308 195209420P130 22,:‘; e ':275045*1‘3%05'1& 3:60 ohns BC res max: e . Composition: 10,000 ohms 3%, 1/4 w. 19D416459G5 MULTI-FREQ 25-30 MHz (LL) 198219594P2 Contact strip: 8 pins.
___________________ ) ° ¢ e
. . c520LL 5491601P113 Phenolic: 0.47 pf 5%, 500 VDCW. v oelier R559 3R152P2725 Composition: + 19D416459G6 MULTI-FREQ 30-36 Mz (L) | (.l _CABLES - - - - = = = = -
cs502L 5496218P355 Ceramic disc: 47 pf 5%, 500 VDCW, tem| , . . ; . position: 2700 ohms 5%, 1/4 w. 19D416459 - - CABLES - - = - - - =
Rl 3R152P472K Composition: 4700 ohms *10%, 1/4 w. 5491798P5 Tuning slug. coof ~150 BPM. Deleted by REV D. i ©s63 194116192P10 o wan PP 20 S0 VDCW: sim to Eric L506 l9c3201416G23 Coil. Includes: 19041645923 mtﬂ-;ﬁnﬁg 32_‘;3 pid 2:3 ---------- TRANSISTORS -
c520L 5491601P115 Phenolic: 0.56 pf *5%, 500 VDCW. . '::23 3R152P101J Composition: 100 omms +s¢, 1,4 w. || | | ieparesecs MEmimmmQ dEmOME= O oy f | T o m o e s s e w2301 19B219999G2 RF: approx 10-1/2 inches long.
A302LL T N R PLUGS - - - - - = = - =~ C502M+ 5496218P351 Ceranic disc. 3;1;;23%&532‘,?'. temp c520M 5491601P113 Phenolic: 0.47 pf #5%, 500 VDCW c566 19A116080P107 Polyester: 0.1 uf +10%, 50 VDCW. 5493185P9 Tuning slug. R562 s Q401 19A115910P1 Silicon, NPN; sim to Type 2N3906.
A+, - - . . = P T T e et N o [ o e N N A (N S CAPACITORS - - = - - - = = -
A3032L A302LL  19C320073G1  25-30 MHz P1 (Part of W1). 570 5496267P14 . " L520LL* 19320141616 Coil. Includes: Deleted by REV D 402
. . Tantalum: 15 pf +20%, VDCW; si . . Q 19A115328P1 Silicon, NPN.
Agozu, AzoaL 19632007362 30-36 Wiz C502HK 5496218P639 Corsmic disc: 8.0 pf £0.25 pf, 500 VCW, temp C520H 5491601P115 Phenolic: 0.56 pf 5%, 500 VDCW. Tt 1 0%, 20 VDCW; sim to Sprague s109185p0 raning otug R563* 3R152P103J Composition: 10,000 ohms *5%, 1/4 w. ca01 19A116080P101 Polyester: 0.01 uf +10%, 50 VDCW. and ' DUAL FRONT END MODIFICATION
- coef - . etet y N . Q403
Cazme b | - . . - - TRANSISTORS - - - - - = - - cs21 19B209351P2 Variable: 2.3 to 20 pf, 200 VDCW, -250 +700 :
A302H  19C320073G4  42-50 MHz TRANSISTORS .- ) ) PPM/°C: sim to Matshuohita ECV-1Z-W20P32. cs71 5496267P1 Tantalum: 6.8 uf $20%, 6 VDCW: sim to Sprague L520L* 19€320141627 Coil. Includes: Del In REV B and earlier: c402 19A116655P13 Ceramic disc: 470 pf +20%, 1000 VDCW; sim to 19412975062
QL 19A116154P1 N Channel, field effect. €503 $493392P107 §§;":§°;1§;:“‘;,:§{éy '}'332 §§s’n‘°°§ei2?;f§3 veew: Type 150D. - Includes: eted by REV D. 3R152P123J Composition: 12,000 ohms $5%, 1/4 w RMC Type JF Discap. . . +V v | c--------- RESISTORS - - = - = = = - -
- ! - . c522LL 5491601P ;oo vDCW. ’ ’ - - 1ve o sser | oariserseix | composition 560 onme 4100 14w V1D V| - ---
_________ CAPACITORS - - - = - - i 9 113 Phenolic: 0.47 pf 5%, 500 cs72 5496267p14 Tantalum: 15 wf 204, 20 VOCW: sim to Sprague 5493185P9 Tuning slug. ns64 3R152P10Ls Composition: 100 ohme 55%. 1/4 v c403 19A116655P19 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to R401 3R152P561K Composition: 560 ohms +10%, 1/4 w. DIODES AND RECTIFIERS - - - - - -
| - o . T 150D, : =0, . RMC Type JF Discap. s
1 19AL1GUSOPLOL Potyester: ©0.01 wt c10n, 50 vocw. Voo e e RESISTORS - - - - - e C503LL* 5490008P23 Silver mica:' 68 pf 5%, 500 VCW; sim to c522L 5491601P115 Phenolic: 0.56 pf 5%, 500 VDCW. ype L520M+ 19C320141G16 Coil. Includes: Delcted by REV D. : R402 3R152P392K Composition: 3900 ohms +10%, 1/4 w. CR2301 1941169251 Silicon.
caLL 5491601P122 Phenolic: 1.2 pf 5%, 500 VDCW. R1 3R152P101J Composition: 100 ohms 5%, 1/4 w. Electro Motive’Type DM-15. Added by REV D. c522M 5491601P113 Phenolic: 0.47 pf +5%, 500 VDCW. €573 5496267P9 .’;;;;“{‘5‘"0‘5 3.3 ut *20%, 15 VDCW: sim to Sprague 5493185P9 Tuning slwg. !t v 0 ------- INTEGRATED CIRCUITS - - - - - - - caoaLL 19A116636P43KE Ceramic disc: 43 pf £10%, temp coef 80 PPM. R403 3R152P510J Composition: 51 ohms 5%, 1/4
’ and . ° H 5%, w.
C503L* 5490008P19 Silver mica: 47 pf #5%, 500 VDCW; sim to 1 C404L 19A116656P39K8 Ceramic disc: 39 pf *10%, t P T N R e e N [ [ A RESISTORS - - - - - - - - -
ic: 5% 5 : ; cs 5491601P11 : oo, . . : pf $10%, temp coe .
coL 5491601P120 Phenolic: 1.0 pf 5%, 500 VDCW. R2 Electro Motive Type DM-15. Added by REV D. 224 01PLL5 Phenolic: 0.56 pf 5%, 500 VDCW c574 5496267P17 Tantalum: 1.0 uf %205, 35 VDCW: sim to Sprague L520H» 19320141627 Coil. Includes: Deleted by REV D. usst 19D4173786G1 Noise Blanker. . R404 3R152P101K Composition: 100 ohms *10%, 1/4 w. R2301 3R152P223J Composition: 22,000 ohms 5%, 1/4 w
cou 5491601P119 Phenolic: 0.82 pf 5%, 500 VDCW. R3L 3R152P303J Composition: 30,000 ohms +5%, 1/4 w. C503M* 5490008P13 Silver mica: 27 pf 5%, 500 VDCW; sim to c523 19A116192P13 Ceramic: 1000 pf +10%, 50 VDCW; sim to Erie Type 130D. 5493185P9 Tuning slug. cao4m 19A116656P24K8 | Ceramic disc: 24 pf +10%, temp coef -80 PPM. 405 315201233 Composition: 12.000 . P22 5%, .
Electro Motive Type DM-15. Added by REV D. s121-a0s0-wsg-102k. . ¢¢+ Vv 1 .. o T CABLES - - = = ~ = = = - - Cc104H 10A116656P18K8 | Ceramic disc: 18 pf +10%, tem ¢+ -80 PP position: 12,000 ohms £5%, 1/4 w. R2303 3R152P911J Composition: 910 ohms 5%, 1/4 w.
c2n 5491601P120 Phenolic: 1.0 pf #5%, 500 VDCW. R3M 3R152P153J Composition: 15,000 ohms $5%, 1/4 w. Ls21 19C320141G6 Coil. Includes: : pf +10%, temp coe . )
' C503H* 5490008P8 Silver mica: 15 pf 5%, 500 VDCW; sim to c524 19A116080P3 Polyester: 0.022 uf +20%, 5o vocw. (| | | TT777°~° DIODES AND RECTIFIERS - - - - - - - ’ ’ w551 5491689P87 Cable, RF: approx 2-1/4 inches long; 350 VRMS 405 116655P1 ic disc: + ; a0 3R152P392K Composition: 3900 ohms £10%, 174 w.
C3LL 5491601P122 Phenolic: 1.2 pf *5%, 500 VDCW. R3H 3R152P622J Composition: 6200 ohms 5%, 1/4 w. El Moti M-15 ' thru . 5493185P9 Tuning slu 500 VDC operating voltage ; B [of 19A P19 Ceramic disc: 1000 pf *20%, 1000 VDCW; sim to
. ectro Motive Type DM-15. Added by REV D. c527 CR551* 19A115775P1 Silicon. 14 g. ge. RMC Type JF Discap. R407 3R152P201J Composition: 200 ohms *5%, 1/4 w.
. o . w552 .
caL 5491601P120 Phenolic: 1.0 pf 5%, 500 vocw. (. f CABLES - - = — o~ — - - C504% 19A116656P22J0 Goramic aisc: 22 pf +5%, 500 VDCW, temp coef Co26LL 5450008739 Silver mica: 330 pf 5%, 500 . sim to In REV B and earlier: L551 19C3201416G12 Coil. Includes: 19521976462 Cable: approx 6 inches long. c406 19A116656P4K0 Ceramic disc: 4 pf +1 pf, temp coef O PPM. R408 3R152P101K Composition: 100 ohms +10%, 1/4 w.
. : +5%, VDCW;
c3M 5491601P119 Phenolic: 0.82 pf 5%, 500 VDCW. “ 5491689p85 Cable, RF: approx 4 inches long (Includes P1). In REV C and L Electro Motive Type DM-15. 19A115250P1 Silicon. 5493185P9 Tuning slug. In REV C and earlier: c407 19A116655P19 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to R409 3R152P243J Composition: 24,000 ohms 5%, 1/4 w.
C3H 5491601P120 Phenolic: 1.0 pf #5%, 500 VDCW. ° and earlier: c528L 5490008P40 Stlver mica: 360 pe 5%, 500 VICW; sim to : L552 1932014167 Coil. Includes: 19B219764G1 Cable: approx 6 inches long. RHC Type JF Discap. R410 3R152P123J Composition: 12,000 ohms *5%, 1/4 w
104 i £: 100 - . ectro Motive Type -15. 1t N - - e - - - - FILTERS - - — = - and . ° ’ R N
C4LL 5491601P122 Phenolic: 1.2 pf #55, 500 voc¥. | | |- CAPACITORS - - = = = = = = - 5493392P §§.§”€o°slft23§ ggl -ro "éséim 0%, 800 VDCH: - FILTERS - - - - - - - - - L553 C408LL 19A116656P43K8 Ceramic disc: 43 pf *10%, temp coef -80 PPM. o
e r ey Type N C528M 5490008P39 Silver mica: 330 pf 5%, 500 VDCW; sim to ) 5493185P9 e e NETWORKS < — = = - = — — — _ ) . R411 3R152P392K Composition: 3900 ohms *10%, 1/4 w. PR
caL 5491601P120 Phenolic: 1.0 pf #5%, 500 VDCW. 3oL 19B209159P4 Variable, air, sub-miniature: 1.80-830 pf, C505% 5490008P27 Silver mica: 100 pf 5%, 500 VDCW; sim to Electro Motive Type DM-15. FLOOILL 10821907363 a1 500000 Ktz cao8L 19A116656P39KS Ceramic dise: 39 pf 0%, temp coef -80 PRY. R412 3R152P101K Composition: 100 ohms *10%, 1/4 w ODUCTION CHANGES
650 ki si EF Joh 189. (Part of L301). i M-15 ’ : ’ , . z : =10%, .
can 5491601P119 Phonolic: 0.82 pf £5%, 500 VDCW v peak: sim to ohnson 189. (Part o ) Electro Motive Type DM-15. 5280 5490008P40 Silver mica: 360 pf 5%, 500 VDCH; sim to Pad B: 11,196024 KHz. L554 19C320141G13 Coil. Includes: S02LL C?;&;gff;‘g’;; c408M 19A116656P24K8 Ceramic disc: 24 pf +10%, temp coef -80 PPM. and
:oo. 59, . ) : +5%, ; R
c 198209159P4 variable, , sub-mini : 1.80-830 pf, . Elect -13,
can 5491601P120 Phenolic: 1.0 pf 5%, 500 VDCW 02 * 830 s peik: sin to BF Johnson 189. (Part of L302), In REV C and earlier: ectro Notive Type D15 FLSOIL | 19821957463 Crystal, frea: 5493185P9 Tuning slug. caosH 19A116656P18KS | Ceramic disc: 18 pf +10%, temp coef -80 PPM.
5493392P108 Ceramic, stand off: 22 pf +10%, 500 VDCW; sim €529 19A116655P19 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to Pad A: 9400.300 Kiz, L555LL 19820942027 Coil, RF: 15.0 uh +2.75%, 5 oms DCresmax: || | | = --------- CAPACITORS - - - - = - - - 4 116655P1 dise: 1 . Rald 3R152P103K Composition: 10,000 ohms :10%, 1/4 w. Changes in the equipment to improve perf i
cs 19A116080P101 Polyester: 0.01 uf +10%, 50 VDCW. 304 19B209488P2 Ceramic, feed-thru: 1000 pf +100 -0%, 500 VDCW; o Allon-Bradley Type SS&D. ; RMC Type JF Discap. Pad B: 9396.324 KHz. sim to Jeffers 1316-2, ‘ c409 19A116655P19 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to are identified p P performance or to simplify circuits
sim to Allen-Bradley Style FASD. . FLSOL 19821057363 Crystal, freq : C501LL | 19A116114P1063 Ceramic: 91 pf +5%, 100 VDCW; temp coef -3300 RC Type JF Discap. SOCKETS nunelberegf the b{ta 'rl{':usm: l{ette: Lpanich 1S stamped after the model
6 c ic: 8 pf +1 pf +10%, -80 PPM. . _ C551 19A116655P19 Ceramic disc: 1000 pf +20%, 1000 VDCW; » freq: . . PPM. ’ ! S et  the unit. e revision stamped on the unit incl -
cé 19A116656P8K8 eramic P P €305 19B209488P1 Ceramic, feed-thru: 6.8 pf £20%, 500 VDCW; sim to C506LL 19A116656P27J8 Ceramic: 27 pf 5%, temp coef -80 PPM. and sim to RC Type JF Dgscap. ’ H gg s: H’fggggg gz’ L555L 19B209420P28 gg;léokgéff;féolgt-‘aﬁ%' 3.00 ohms DC res max: c410 19A116656P3K0 Ceramic disc: 3 pf *l pf, temp coef O PPM. xv401 19A116779P1 Contact. electrical © cact ith N vious revisions. Refer to the Parts L:[l)st for descriptioﬁsuﬁtfaspiitspre
. . - - B B s z. . , ectri . contacts w eac a
c7LL 5496219256 Ceramic disc: 51 pf £3%, 500 VDN, temp coef Allen-Bradley Style FASD C506L 19A116656P22J8 Ceramic: 22 pf 5%, temp coef -80 PPM. €852 Lsssu Lon206420P27 Cotl BF: 15.0 uh +5%. 2.75 onm R B N N I INDUCTORS call 19A116655P19 Ceramic disc: 1000 pf $20%, 1000 VDCW; sim to thru socket) ffected by these revisions.
€306 19B209488P2 Ceramic, feed-thru: 1000 pf +100 -0%, 500 VDCW; Cc506M L10A11665601578 Coramic: 15 pf 45%, temp coef 80 PPN C553LL 5490008P23 Silver mica: 68 pf 5%, 500 VDCW; sim to FLS01H 19B219574G3 Crystal, freq; ) Coil, RF: 15.0 yh #5%, 2.75 ohms DCresmax: || f ] 7T Tm oo m ot BREORS S o m e e and RMC Type JF Discap. XY408
cTL 5196219P253 Ceramic disc: 39 pf +5%, 500 VDCW, temp coef sim to Allen-Bradley Style FASD. = : Electro Motive Type DM-i5. e A e300 Mz, L520LL | 19C320141P26 5 N [ Y [ A N [ ICOMS = = = = = = REV. A - RF Assembly (19D416478G1-G4)
-80 PPM. C506H 19A116656P12J8 Ceramic: 12 pf +5%, temp coef -80 PPM. C553L 5490008P19 Silver mica: 47 pf £5%, 500 VDCW; sim to L555H 19B209420P28 gg:‘léok‘l;‘;“:géolgtlletg%, 3.00 ohms DC res max: 5493185P9 Tuning slug C413LL 5491601P120 Phenolic: 1,0 pf *5%, 500 VDCW.
e P e INDUCTORS = - « = = = = = = . "2 ; FL502LL (Part of FL501LL). -3. . NOTE: When reordering specify ICOM Frequency. Incorporated in initial shipment,
cm 5496219P250 Ceramic disc: 30 pf +5%, 500 VDCW, temp coef C507LL 5491601P120 Phenolic: 1.0 pf £5%, 500 VDCW. Electro Motive Type DM-15. 2502L COIL ASSEMBLY ca13L 5491601P119 Phenolic: 0.82 pf 5%, 500 VICW. -
) L301LL 19B219455G1 Coil. Includes: cs 49001 ;6 + ; FL502L (Part of FLSOIL). (L REV, A - Mixer/IF,
e 5496219P245 Ceramic disc: 18 pf 5%, 500 VDCW, temp coef cso7L 5491601119 Phenolic: 0.82 pf 5%, 500 VECW. s s4a0008pE Blectro Notive Type iz, o Tt sozm (oa sou) - - TRANSISTORS - - - - - = = - - 1ec3zor41627 ca13m 5491601P117 Phenolic: 0.68 pf 5%, 500 VICW. ICOM Freq. (25-30,36-42 MHz)= Qper Freq +11.2 thru ixer/ITMolse Blanker Bd. (19041656261-G4)
e ’ - ' 5 11 c itor, ceramic disc: 1000 pf +20%, 1000 VDCW; . FL rt of FLSOLM). 3 ]
80 PPM. c1 494481P Capacitor, ceramic disc: P 507 5491601P117 Phenolic: 0.68 pf 5%, 500 VDCH. casam 5490008515 Silver mica: 47 pf £5%, 500 VDON: sim to ( Q501 19A116154P1 N Channel, field effect. . CAPACITORS C413H 5491601P115 Phenolic: 0.56 pf 5%, 500 VDCW. REV. D  Incorporated in initial shipment.
X . : : ; FL502H . part of FLso1w). Ao 0 iienin e T R e e ICOM Freq. (30-36,42-50 MHz)= Oper Freq +9.4
+5% W f - . ’
C8LL 5496219P256 Egsanl;’x’: disc: 51 pf *5%, 500 VDCW, temp coe DSt 19B209067P1 Lamp, glow: 0.7 ma: sim to GE NE2ET. C507H 5491601P115 Phenolic: 0.56 pf *5%, 500 VDCW, Electro Motive Type DM-15. 3232 19A115934P3 N channel, field effect; sim to Type 2N3819. cs01L 19A116114P1064 Ceramic: 100 pf +10%, 100 VDCW: temp coef -3300 C414LL 19A116656P43K8 Ceramic disc: 43 pf *10%, temp coef -80 PPM. 3
. - c554 19A116192P10 Ceramic: 1500 pf +20%, 50 VDCW; sim to Erie 503 PPM. - ! -
Cc8L 5496219P253 Ceramic disc: 39 pf *5%, 500 VDCW, temp coef L301L 19B219455G1 Coil, Includes: C508LL 19A116656P27J8 Ceramic: 27 pf +5%, temp coef -80 PPM. thra 8121-050-W5R. P » 90 VIRW; sim to krie v} ] === .- - JACKS AND RECEPTACLES - - - - - - Q C414L 19A116656P39K8 Ceramic disc: 39 pf *10%, temp coef -80 PPM. vao1 19412039361 Compensated 2 DPM: 30-36. 42-50 MH
ed: H -36, = Z.
-80 PPM. a 549448111 Capacitor, ceramic disc: 1000 pf £20%, 1000 VDCW; C508L 19A116656P22J8 Ceramic: 22 pf 5%, temp coef -80 PPM. €857 J501% 19A116832P1 Receptacle, coaxial: jack; sim to Cinch 14H- Q520 194116818P1 N Channel, field effect; sim to Type 3N187. A [ | b INDUCTORS c4l4n 19A116656P24K8 Ceramic disc: 24 pf +10%, temp coef -80 PPM. thru
. + W £ sim to RMC Type JF Discap. : + ; 11613. O (e I Y408
c8M 5496219P250 (.:g‘x)-u;li;:‘.dlsc. 30 pf 5%, 500 VDCW, temp coe m 'yP P Cc508M 19A116656P15J8 Ceramic: 15 pf £5%, temp coef -80 PPM. C558LL 5490008P23 :iiz::omaz:i'ee’?ygz as?issoo VDCW; sim to 3:31 19A116818P1 N Channel, field effect; sim to Type 3N187. L520L 19C320141P26 Coil C414H 19A116656P18K8 Ceramic disc: 18 pf +10%, temp coef -80 PPM. 19A129393G2 Compensated: 2 PPM; 25-30, 36-42 MHz.
. DSl 19B209067P1 Lamp, glow: 0.7 ma; sim to GE NE2ET. L9AL16656P1208 Ceramic: 12 pt 5%, temp coef -80 PP In REV C and earlier: Q552 194129393
5496219P245 Ceramic disc: 18 pf #5%, 500 VDCW, temp coef C508H 9A T B pf 5%, p . 5493185P9 Tuning slug C415 19A116655P19 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to A129393G9 Compensated: 5 PPM; 30-36, 42-50 MHz.
C8H “%0 PP d 7104941P16 Jack, phono: sim to National Tel. . RMC Type JF Discap.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
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LBI-4795

MIXER/IF NOISE BLANKER BD.

PLIOD416562 ,
RF ASSEMBLY L REV FREQ IF NO. OF
PLI9D416478 _ 2 A THESE COMPONENTS ARE USED TO ADAPT A STANDARD RECEIVER TO OPERATION LETTER | RANGE (MHZ) | FREG (MHZ) | F
~ ’ . e AT TS - AS 8 WITH A DUAL FRONT END. THESE COMPONENTS SHOULD BE IGNORED IN THE
7T 77 t - 523 1 STANDARD RECEIVER. BOARD IDENTIFIED BY A RED DOT HAVE BEEN MODIFIED FOR RF_CIRCUIT REV FREQ IF NO. OF
H 2 — — ° REG. 10V FROM J623 DFE OPERATION PER MOD KIT 19A12975061 OR G2. 19D416 478G A 25-30 (LL) LETTER | RANGE (MHZ) | FREQ (MHZ) | FREQ
ANTENNA INPUT a o '— A302 - - - 0 T T ON I F/AUDIO /SQ BD RECEIVER CHANNEL D. F E. CHANNEL 190416478 G2 A 30-36 (L) RF _FILTER
PLI9B219452 H RF AMPL (FOR DFE, FROM J2303 — 19041647863 A 36-42 (M) 19C3200736! 25-30 (LL)
m A L % csoa z Ql REG 10V MIXER Ls05 R504 BLANKER GATE R507 BLANKER GATE 4-POLE IF AMPL ON MIF SWITCH) ON PLI9D416562 (MIXER/IF N8 BD) ON PLI9D416562 (MIXER/IF NB BD) 19041647864 A 42-50 (H) 19635007362 3636 (L)
) - | = _-Emoeeee MR E/IT Y B0) | O TLISDAlesez (MIXER/IF NBBD) |
Z Z = 00 4 T H 2 Q501 27 § 68K Q502 7 68 Q503 CRYSTAL FILTER Q520 1. R2302 USED INSTEAD OF. R525 I. R525 USED 19C32007363 36-42(M)
—_——_— —_ Z z 01 UF | 2. CR2301 USED INSTEAD OF C529 2 CR2301 USED INSTEAD OF C529 MIXER/ F N6 BD 19C 32007364 42-50 (H)
A301 L H L 2 ) rR2302 A 3. R2301 ADDED BETWEEN H3 8 H4 3. R230! ADDED BETWEEN H3 8 H4 19D416562G! o] 25-30 (LL) 1.2
l Lol L302 g 2% C3x Cax r—A 680 U824 THESE ITEMS ARE SUPPLIED IN MOD. | ON PLISD416459 (0SC/MULT BD) 19041656262 D 30-36 (L) 2.4
¢ ° ¢ ! La L5086 R522 3 R525 IF OUT TOo Je24 KIT PLISAI29750G! 19041656263 D 36-42 (M) 1.2
5 (= 3 1C ) AN 3 | | __ 2502 __ _ 10K a7 A cr230 ON IF / AUDIO/ SQ BD I N24-w-BL JUMPER ADDED BETWEEN 190416562 G4 0 42-50 (H) 9.4
[ clace® z T Y L_C8 % g L cox oo wi e c520 * cse2x 1 on or Do 52 HI 8 H2 ON OSC/MULT BD
1000 s 100 2 T A, T b5 | | y | - P ( . 2. R2303 USED INSTEAD OF R404 SSC/MUCT B0
’ s ; coirel | | csis L I | --1 ON MIF SWITCH) THESE ITEMS ARE SUPPLIED IN MOD B
cl c2  =c3 ca s 2 T 0l UF R521 | | 7 KT PSR P s 1904164596 | 25-30 (LL) 2
S0 T2 TS0 T b0 4 % 2 2 ! " | | 0= 2.5v [S/TINE 28V | Lozl 'é I 4 g 19041645962 30-36 (L) 2
L A ] : : : : . =7 N DA ¢ e conss s : VOLTAGE READINGS
ELJT o Z g 2 g C J501 ’ | | FLo02 )% P | 50 s co2ed] | | 1ooo z 190416459 G5 25-30 (LL) 8 VOLTAGE READINGS ARE TYPICAL READINGS
o H Y 1 i st | 2 o06v I | 1904 16 459 G6 30-36 (L) 8 MEASURED TO SYSTEM NEGATIVE (P903-10)
% A ’ % J T% o | | | 7 Ha ¢ 19041645967 36-42 (M) 8 WITH TEST SET MODEL. 4EX3AIl OR A
g s ¢ Pl 4 | | | | 20,000 OHM PER-VOLT METER
g s 2 H22| | L50! | | 19041645968 42-50 (H) 8
2 ’ z z g RS06 | | $ R509 2 | = 5= = | l arz301 S | =R s
¢ ’ 5 cs513 15 10K 1ok L5565 sz | | Tcsza Srs2s Trs2a T cs2s c526 I T 22k cs27 s
j g 2 Y Z 00 ) | | ¥ | | | .o2aurf 3.9k ! 220 | 022UF | 022UF | s .022 UF 1 /77 INDICATES A-
2 H : ! 1
¢ : Z : g I l l ll | L | I L A I ﬂ/ = INDICATES VEHICLE GROUND
g g v - . W . v "
K | H H @ A il ¢ _
z - 2 —¢ 7 2 % COMPONENT VALUE TABLE
s Z ] R e ? COMP DESIG LL L ™ H
H —_— A RN 510 ™ C523 7
2 H =+ Ak 430 1600 Y RF_FREQ | 25-30MHZ__| 30-36MHZ | 36-42 MHZ | 42-50 MHZ
' g i [1F FREQ 112 MHZ 9.4 MHZ 112 MHZ 9.4 MHZ
2 o - # C2 (A302) 1.2 10 82 10
ULTIPLER BD C3 (A302) 1.2 10 82 10
0 82 0
OSCILLATOR OSCILLATOR/ M " Z ‘ 2 C4 (A302) | 1.2 ALL RESISTORS ARE 1/2 WATT UNLESS
SYSTEM MODULES PLI9D416459 MIXE b 2 —t . C7 (A302) 51 39 30 18 OTHERWISE SPECIFIED AND RESISTOR
P903 INJECTION - 2| ZZz=z==] | | - C8 (A302) 51 39 30 8 VALLES N OHMS UNLESS FOLLOWED BY
K 2ND RF AMPL - C9 (A302) 51 39 30 18 K=1000 OHMS OR MEG = 1,000,000 OHMS -
3X AMPL z Q552 PULSE DET/AMPL /SW CiI0(A302) | 56 39 30 18 CAPEGITOR VALUES IN PICOFARADS (EQUAL
RX_0SC MUTE MULT ’ IST RF AMPL . o TO MICROMICROFARADS ) UNLESS FOLLOWED
12 Q401 Q402 H u%51 . BY UF= MICROFARADS. INDUCTANCE VALLES
REG 10V A TS ® 9 1 H Q551 TO _J605 ON_IFAS BD. (TO J2305 ON MIF [ C501 9l 100 91 100 IN MICROHENRYS UNLESS F
T cai2 R UNL OLLOWED BY
" A R2303 ' ~ R555 562 P554 , SWITCH FOR DFE) MH= MILLIHENRYS OR H= HENRYS.
COMPENSATION 910 1000 Y 100
5 P 5 100 o.ov TO J604 ON IFAS BD. (TO J2304 ON MIF |—czom 73 % =% 5
—=C419 =< €40l R404 R405 # 2 (-2 SWITCH FOR DFE)
’W OIUF OIUF 100 12K 3 caI3¥ cs507% 2
560" T | ot __)l#‘ 190V Ca08 a3 39 2a 8
- Tl XY408 l2 | Il I~ R554 L — N ORDER TO RETAIN RATED EQUIPMENT
9 1 | =< |ca0ax ’\c4|¥1 . L503 Z 2 705'?2 2 "33 R558 R561 R563 PERFORMANCE , RFPLACEMENT OF ANY
l 7 + | b ~ ¥506 ¥ A 7 10K 100 1ok orv PULSE PULSE PULSE €413 ! 82 -68 .56 USERVICE PART SWOULD BE MADE ONLY WITH
8 Y XYa0 c402 98v|. [ ’ " 2 O—>{ DETECTOR AMP AMPL/S Cal4 43 39 24 18 "A COMPONENT HAVNG THE SPECIFICATIONS
- 470 B I '_I Y r | L554 | Cc416 27 24 15 12 LSHOWN ON THE PARTS LIST FOR THAT PART
| 1]Xya4a06 1 _ _ 0 9.8V e HOWN ON THE 7 A
7 - * c406 175V - R503 TO ANTENNA [1552”] 5% [—L L] S5 3L, : 503 68 a7 27 B
M lxyaos o25v a & a 5K INPUT 1 L Les /NG 2.8V | L552 | Y ° | | W552 €506 27 22 15 12
6 - L K r | 2./ G, A I csean | | i C507 10 82 68 56
A4 L car A301-J1 w551 ) !
r—‘ XY404 ~ —~ .2 ‘2 ] | Gl \B S | | | | BLANKER ((::503 577 gg 45; éza
L L_cao7 ) P55 : €558 ¥  R55 511
a | C405 7 . | | | C560 % DISABLE I'M
ok T oo Thooo 1000 ! 03V i i io# 12 At DETECTOR csi7 a7 100 a7 100
s M |xva03 % 3 2 |3 I 3 4 | | crss: — 520 a7 56 a7 56
- L Y — I ! 4
2 | |xva02 Rios Rao6 S Ra07 | R400 . , T 551 : ! Rl : | | : C522 a7 56 a7 56
1 " .
z —12 L gRal4 z FROM ANTENNA 2 ! | | | osv roov  0o3v ooV C528 330 360 330 360
2 [T {xvaou P > 10K z SWITCH ! ! | | N ; q 5
1000 9 | | ) d 13 @_ C553 68 47 68 47
| _°. Y | | €554 | R553| C555| (C556( C557 | | N h C558 68 a7 € a7
) 4 G | | 1500 100 1500 1500 [ 1500 | | + BLKR METER HS  BLK]
AH3 CR40I % | | =~ =~ T~ | | = | = L = C560 68 47 68 47
H4 t565 t566 S R564 €570 L—i—l—o C564 68 a7 a7
0 A- { i . . ’ Z /J7 551 css2 | | | : . 1500 | OIUF { 100 15 UF BLKR DISABLE He RED 1555 5 8 5 8
I ® ps io00 | _|iooc | | : | : | i Lk e R3 30K 5K 6 2K_
Z 7~ T | | 573 | C574 c572 FL50I FL50ILL FL50IL FL50IM FL501
i3 SELECT LINE SR calg = | | | ! | | % 330F| 1UF 50F H7 st FL502 FLSORLL FL502L FL502M FL502H
| L A M s6etee 1000 I | | ' [ ! [
19411 2 e .
14 MULT - | METER g A d é 7 4 4 e *
I 777
R —
s MULT 2 METE ‘A , —_—
| — 2 77; i l—

SCHEMATIC DIAGRAM

30—50 MHz, RF ASSEMBLY, OSC/MULT
AND MIXER/IF/NOISE BLANKER BOARDS
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DFE INTERCONNECTION DIAGRAM

LBI-4795

(19D417142, Rev. 2)

TO RCVR <™ RGIBS o~ RF STEERING SW ales ek
ANT INPUT 5§/ (/ RX
[}
RG 188 |
TO ANT 1 SELECTIC2 _ BL
CABLE HARNESS ROUTING A SO e iaerl R wtes:
TO DFE <7y @) OFE Rec  tov|—F I. ALL WIRES ARE SF 24 EXCEPT AS OTHERWISE
ANT. INPUT > - L NOTED.
-- -- 2. SEE 19D417114 FOR ORIENTATION AND LOCATION
OF COMPONENTS & ROUNTING OF CABLES.
- 1)
TO'R" TERMI RX RF STEERING A- BK
TO"A'TERM ANT (oot SELDa Ja
DFE +iov] EE_:Lﬁ OFE PS03 [JI802 W-BR JI803 |P903 RECEIVER
F 7 0SC/MULT Pi—! ! N L] te—F 0SC/MULT
W [ F2—>2 | 2 W-R 2 | 2<f—r2
L 5491689P93 VIEW "A" TO"D" TERM BOARD WoBL BOARD
_q RF CABLE T TERMINATIONS F3—>3 1 3 3 3<+—F3
RF SWITCH & TERMINATION : e loa 4 W-v P B
COMPENSATION —> 5 5 —< 5 €<+—— COMPENSATION :
5 F5—1>6 | 6 W-GA 6 | e<t—rs
i) F6 —1> 7 7 W-0 7 7<+— F6
FT—>8 | 8 Y 8 | sef—r7
1 : F8 —1>9 9 WoY-BR 9 | 9<—Fs8
D © A-—1>10 | 10 Vi8-BK 10 | 10<+—A-
hil REG IOV —>11 I ‘éIB-R | I1€<+—REG IOV |
AN RX 0SC CONTROL —>I2 12 - 12 | 12€+— RX 0SC CONTROL 1
TO J2 (ANT) OF CABLE HARNESS
& T~ RF STEERING - SELECT —>13 ! |3>-—B'-———\ 198219980 < 13<7— SPARE
SWITCH : MULT | METER —>14 ax>—-9o w < 14 <4— MULT | METER
LJ =0 MULT 2 METER—I>15 15>—BR < 15<+— MULT 2 METER
70 JI (RX) OF U - - - - -
RCVR T~ RF STEERING Wew© O O O O @] T0 43 (OFE) OF
RF AND IF I SWITCH " DFE RF ASM L+~ RF STEERING
BOARDS o T @ Al | sv'e+
O DFE J 04
MIXER/ IFZNOISE BLANKER -- -- -- - -
) ©) BOARD DFE OLT 2 METER ;23|ou 91807 P04 RECEIVER I.F.A.S.
osc/MuLT({H! . IFAS BD H) MIF SWITCH/ MULT 1 wETER—o 2 | 2o / BOARD
BOARD 2ND CONVERTER /
DFE BOARD SELECT—> 3 3>+
RCVR Icom OSC/MULT| 2303 ((MIF SWITCH | — > | |
(AS APPLICABLE) ) °© BOARD 8 9°:2°69' BLKR DISABLE—> 5 5 v | 5<}—BLKR DISABLE !
DFE ICOMS — J2305% VY2304 —> >
t w2302
RECABLE | (AS APPLICABLE) — H2302 A48k s -~
w2301 1 (NON-MATCHING IF'S) s -
I I — > \
I F3 L.~ HINGED DOOR —> > | |
T — > |
A-—t>i2 | B w230l
CONNECTORS HARNESS ASM | ! w2302 1 < j
198219980 o . REGIOV—1>14 | 1a>+-R
HARNESS ASM
f L‘—I 1 ° [ M 198219980 COMPENSATION —>15 | 5 J
‘\ J J 1 - -
Iﬁ 1 j\
LUsysTem 8D J (@)
TOP VIEW BOTTOM VIEW OF HINGE ASM :a_/czlg)? e IN-LINE ” (R7‘32|§)7
RECEIVER RC-2682 DUAL FRONT END CONNECTORS

CABLE HARNESS ROUTING &
INTERCONNECTION DIAGRAM

30—50 MHz DUAL FRONT END
(WITH NOISE BLANKER)

Issue 1 21



LBI-4795

LEAD IDENTIFICATION LEAD IDENTIFICATION

FOR Q2301-Q2307 FOR Q2308
FLAT
B 62
£ c
QEE G D Gl

IN-LINE  TRIANGULAR
VIEW FROM LEAD END S

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

SHLD

IN-LINE
CONNECTOR

wezo2[ [

s

IFAS eg ce~

LEAD IDENTIFICATION
FOR Q2304,Q2305 & 02306

FLAT B
E ¢
B OR

IN-LINE  TRIANGULAR
VIEW FROM LEAD END

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

OUTLINE DIAGRAM

MIF SWITCH (MATCHING IF'S)

MIF SWITCH/2nd CONVERTER (NON-MATCHING IF'S)

RF STEERING SWITCH

22

MIF SWITCH/2ND CONVERTER BOARD
(NON-MATCHING IF FREQ)

MPONENT SIDE

(19D417284, Sh. 2, Rev. 1)
(19D417284, Sh. 3, Rev. 1)

(19D417284, Sh. 2, Rev. 1)
(19D417284, Sh. 3, Rev. 1)

Issue 1

IN-LINE IN-LINE
CONNECTOR CONNECTOR

[ Jwe302 wesoe[ [

CONNECTS TO
w2301 OF
IFAS BD.

MIF SWITCH BOARD
(MATCHING |IF FREQ)

(19D417284, Sh. 2, Rev. 1)

(19D417284, Sh. 2, Rev. 1)

(19R622099, Rev. 2)

SHLD

IN-L INE
CONNECTOR

C.C

L [ [lwezo2

‘@—— RUNS ON SOLDER SIDE
RUNS ON BOTH SIDES

4—— RUNS ON COMPONENT SIDE

RF STECRING SWITCH

19C320583
o) o
9::{:’[1 DFE ( J3 TO A30I-JI ON ANT INPUT
+10vVDC BOARD OR J230I ON UHS
L COMPONENT T PRE-AMPL OF DUAL FRONT
cz2 _[] BOARD ANT ( J2 igoANTENNA SWITCH
== ] SELECT 19C320580
| S—_— :k —
| I
93:: A- RX J1 TO A30I-JI ON ANT INPUT
|| BOARD OR J230! ON UHS
——  PRE-AMPL OF STANDARD
L RECEIVER
o) o)

RF STEERING SWITCH BOARD

(19C320581, Sh. 2, Rev. 0) (19€320581, Sh. 2, Rev. 0)

(19C320581, Sh. 3, Rev. 0)

LEAD IDENTIFICATION
FOR QI, Q2,8 Q3

FLAT B
E C

E C
B OR

IN-LINE TRIANGULAR
VIEW FROM LEAD END

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



MIXER-IF-SWITCH
(MATCHING IF'S)

IN ORCER TO RETAIN RATED EQUIPMENT
PERFORMANCE, REPLACEMENT OF ANY
ISERVICE PART SHOULD BE MADE ONLY WITH
i A COMPONENT HAVING THE SPECIFICATIONS
SHOWN ON THE PARTS LIST FOR THAT PART.
ALL RESISTORS ARE 1/4 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VALUES IN OHMS UNLESS FOLLOWED BY
K=1000 OHMS OR MEG + 1,000,000 OHMS -
CAPACITOR VALUES IN PICOFARADS (EQUAL
10 MICROMlOROFARADS) UNLESS Pou.ow:o
BY UF= MICROFARADS, INDUCTANCE VALUES

| REVISION LETTER

SEE APPLICABLE PRODUCTION CHANGE
SHEETS IN INSTRUCTION BOOK SECTION
DEALING WITH THIS UNIT, FOR ODES -
CRIPTION OF CHANGES UNDER EACH

THIS ELEM DIAG APPLIES TO

MODEL NO REV LETTER
19C 32069162 A

®25-50 MHz AND 138-174 MHz DFE NOISE
BLANKER TEST POINT.
406-420 MHz AND 450-512 MHz MULT 3

N S F 0 BY TEST POINT.
MICROHENRYS UNLESS FOLLOWE
MH= MILLIHENRYS OR Hs HENRYS.
—_——— — _———
19C32096162 (MATCHING IF FREQ.)
J2303 PO ov |
L2309
SWITCHED REG. +I0V 15 l-233§’3 DC SWITCH s.6v
pP230I 2220 E ¢ I
MULT 2 METER | |
MULT | METER | 2 & 29y I
SELECT 3¢ -
a< CR2303 I
BLKR DISABLE| & € » J2304
2 |
2 I
€2335
8¢ R 022UF
9¢ ' p |
10¢ R2328
n< 243K
- | |
I 13¢
REG. 10V 14
15 J2305 |
| 16¢< POSF &
% > |
18 Hzzo4 . W2302 ¢ oytpuT
19¢ 2303° TO W230I OF
20{ H IFAS BD.
| 21 ° PP VOLTAGE READINGS ARE TYPICAL READINGS
T TEST G2 MODEL. | MENSAI1 OR A 20000 O PE
T EL. 4EX3ALHY . R
J2302 AN AANAAR VOLT METER. THE VOLTAGES INDICATED ON TOP
I IF INPUT >——— [ 1234567809 I I WERE TAKEN WITH THE SELECT LINE INPUT AT + IOV.
(DFE NOT SELECTED). THE BOTTOM VOLTAGES WERE
J2301 TAKEN WITH THE SELECT LINE INPUT AT +8.5V
| METERING TOP VIEW | (DFE SELECTED).

(19B226053, Rev. 4)

SWITCHED
REG +10V  J2203

MIXER-IF SWITCH/2nd CONVERTER
(NON-MATCHING IF’S)

REG

10V SW. CIR

UIT

Q2305

J2208y o mp ». *
_L CR2303 R2307 Q2302
c2335 ooy ®NE £ Q2303
022 UF 8.5V -
;dV 8y
LI ‘
1.8 MHZ 0SC LOW PASS FILTER R2308 e 79
22K _E:.z
P230I
2z
MULT 2 METER[ | ¢ R2309 UF
R2230I  ggy 2.2k
MULT | METER| 2 WYy ° °
100 _T_
SELECT |3 cazol L R2302 R2305 230 L2302 L
4 ¢ C2334 22 UF 10K 560 e —_ /J; .
—_ NY\_l
P F 7.6V
BLKR LISABLE | 5 -ocsu a7 czsn c2313 a7v|
+ b—-| oov
6 c2302 R2303 -
< 33 UF 22K Casor 2309 ozzu 022 UF Cng
7 ¢ 26V * 4 ( C2310
8 ¢ M 7R c2306 5 ce308 47 5o |
T~ C2303 000 T 470 T
9
< . Y2301 e
0 Rz304 —
15K
I e
A- |12
R2325
3¢ __| | 47
REG.IOV |14 oov
15 27V
16¢& _I c2332
v 2/00V o 3.3UF
18 R2317 L2308
910 -
’96 (_ 7 1| 4
MIXER
< INJECTION cesso | L
P 5.6V 3 Y | 3 l _l c2331
-2 » Q2308 o ' 47
2323 L |
3.3UF .
Vs ;J; R23IR
2.2k L
IF INPUT J2302 cons 2320
KT 32
—
33 c8
R2315 L2305
5.1K 1K 4.7 3
czzzr L. l Cz322
wolLF T T 390
- o AMPLIFIER HIGH PASS FILTER MIXER BAND PASS FILTER
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VOLTAGE READINGS

IN ORDER TO RETAIN RATED EQUIPMENT

THIS ELEM DIAG APPLIES TO

MODEL NO REV LETTER
19C3205836!

PERFORMANCE, REPLACEMENT OF ANY
SERVICE PART SHOULD BE MADE ONLY WITH
A COMPONENT HAVING THE SPECIFICATIONS
SHOWN ON THE PARTS LIST FGR THAT PART

ALL RESISTORS ARE 1/4 WATT UNLESS
OTHERWISE SPECIFIED AND RESISTOR
VALUES iN OHMS UNLESS FOLLOWED BY
K=1000 OHMS OR MEG = 1 000,000 OHMS
CAPACITOR VALUES IN PICOFARADS (EQUAL
TO MICROMICROFARADS ) UNLESS FOLLOWED
BY UF= MICROFARADS  INUCTANCE VALUES
IN MICROHENFYS UNLESS FOLLOWED BY
MH:= MILLINMENRYS 0% H=HENRYS

(19C320585, Rev. 1)

VOLTAGE READINGS ARE TYPICAL READINGS
MEASURED TO SYSTEM NEGATIVE (A-)WiTH
TeST SET MODEL 4EX3AI1 OR A 20,000
OHM- PER- VOLT METER . VOLTAGES LISTED
AT THE TOP ARE TAKEN WITH THE SELECT
LINE IN A"HIGH STATE" THE BOTTOM
VOLTAGLS WLRE TAKEN WITH THE SELECT
LINE IN A"LOW STATE'

SCHEMATIC DIAGRAM

MIF SWITCH (MATCHING IF'S)
MIF SWITCH/2nd CONVERTER (NON-MATCHING IF'S)

Issue 1

RF STEERING SWITCH

23



LBI-4795

PARTS LIST

LBI-4673A

MIF SWITCH/2ND CONVERTER
(NON-MATCHING IF FREQ)

MIF SWITCH (MATCHING IF FREQ)

RF STEERING SWITCH

MIF SWITCH/2ND CONVERTER
(NON-MATCHING IF FREQ)
19C320691G1

--------- CAPACITORS - - = = = = — - = =

Cc2301 549626 7P10 Tantalum: 22 pf *20%, 15 VDCW; sim to Sprague
Type 150D.

€2302 549626 7P9 Tantalum: 3.3 pf *20%, 15 VDCW; sim to Sprague
Type 150D.

c2303 7489162P13 Silver mica: 27 pf #5%, 500 VDCW; sim to
Electro Motive Type DM-15.

C2304 7489162P29 Silver mica: 120 pf *5%, 500 VDCW; sim to
Electro Motive Type DM-15.

€2305 7489162P43 Silver mica: 470 pf 5%, 300 VDCW; sim to
Electro Motive Type DM-15.

C2306 5494481P12 Ceramic disc: 1000 pf *10%, 1000 VDCW; sim to
RMC Type JF Discap.

€2307 7489162P8 Silver mica: 15 pf *5%, 500 VDCW; sim to
Electro Motive Type DM-15.

c2308 7489162P43. Silver mica: 470 pf *5%, 300 VDCW; sim to
Electro Motive Type DM-15.

€2309 7489162P19 Silver mica: 47 pf #5%, 500 VDCW; sim to
Electro Motive Type DM-15.

c2310 7489162P39 Silver mica: 330 pf *#5%, 500 VDCW; sim to
Electro Motive Type DM-15.

c2311 19A116080P103 Polyester: 0.022 puf *10%, 50 VDCW.

thru

c2315

c2316 19A116080P106 Polyester: 0.068 uf *10%, 50 VDCW.

and

c2317

c2318 7489162p21 Silver mica: 56 pf *5%, 500 VDCW; sim to
Electro Motive Type DM~

c2319 7489162P15 Silver mica: 33 pf 15%, 500 VDCW; sim to
Electro Motive Type DM-15.

€2320 7489162p23 Silver mica: 68 pf *5%, 500 VDCW; sim to
Electro Motive Type -15.

c2321 5494481P12 Ceramic disc: 1000 pf +10%, 1000 VDCW; sim to
RMC Type JF Discap.

2322 7489162P41 Silver mica: 390 pf 5%, 500 VDCW; sim to
Electro Motive Type DM-15.

c2323 5496267P9 Tantalum: 3.3 pf *20%, 15 VDCW; sim to Sprague

and Type 150D.

€2324

€2325 19A116080P103 Polyester: 0.022 pf *10%, 50 VDCW.

2326 549626 7P9 Tantalum: 3.3 pf #20%, 15 VDCW; sim to Sprague
Type 150D.

c2327 7489162pP27 Silver mica: 100 pf *5%, 500 VDCW; sim to
Electro Motive Type DM-15.

c2328 5491601P130 Phenolic: 3.3 pf 5%, 500 VDCW.

€2329 7489162P27 Silver mica: 100 pf *5%, 500 VDCW; sim to
Electro Motive Type DM-15.

€2330 7489162P6 Silver mica: 10 pf *5%, 500 VDCW; sim to
Electro Motive Type DM-15.

€2331 7489162P19 Silver mica: 47 pf *5%, 500 VDCW; sim to
Electro Motive Type DM-15.

€2332 5496267P9 Tantalum: 3.3 pf +20%, 15 VDCW; sim to Sprague
Type 150D.

€2333 19A116080P106 Polyester: 0.068 uf +10%, 50 VDCW,

and

C2334

€2335 19A116080P103 Polyester: 0.022 uf *10%, 50 VDCW,

SYMBOL|G-E PART NO DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL|G-E PART NO DESCRIPTION
______ - DIODES AND RECTIFIERS - — — — — R2321 3R152P272J Composition: 2700 ohms +5%, 1/4 w. RF STEERING SWITCH
CR2301 4037822P1 Silicon R2322 3R152P102J Composition: 1000 ohms *5%, 1/4 w. 16C330583G1
CR2302 194116925P1 Silicon R2323 3R152P151J Composition: 150 ohms *5%, 1/4 w. . m m - - - = = CAPACITORS = = = = = = = = =
* and
CR2303 19A115250P1 Silicon. R2324 Stl: 5493392P7 gg(r)a%i)g , feed-thru: 1000 pf +100% -0%,
ru W: si -
R2325 3R152P470J Composition: 47 ohms 5%, 1/4 w. c3 i sim to Allen-Bradley Type FASC.
"""" JACKS AND RECEPTACLES - - - - - - R2326 3R152P223J Composition: 22,000 ohms 5%, 1/4 w. o = = = = — JACKS AND RECEPTACLES - — - — — -
J2301 19821937461 Connector: 9 contacts. R2327+ 19C314256P22432 | Metal film: 24,300 ohms +1%, 1/4 w. J1 7104941P16 Jack, phono type: coaxial.
J2302 19A116975P1 Receptacle, wire spring. and Added by REV A. thru
and R2328% J3
J2303
J2304 19A116779P1 Contact, electrical: sim to Molex 08-54-0404, | | | | —=~-~--===----+- CABLES - - - - - - - - - COMPONENT BOARD
:;gos w2302 19B219999G1 RF: approx 18-1/4 inches long. 19c32058061
~ == === == -~ - INDUCTORS - = = = = = ---1tr v N ... CRYSTALS = — = - = — — — — — L - CAPACITORS - -~ - = - = = = = =
. + . c1 19A116080P101 1 : 0. .
L2301 7488079P69 g:in:k:é }gife:;.g‘l;:‘glo%, 1.10 ohms DC res max; Y2301 19822600261 Crystal, freq: 1800 Kiiz. O Polyester: 0.0l pf +20%, 50 VDCW
c3
L2302 7488079P50 Choke, RF: 39.0 ph +10%, 2.00 ohms DC res max;
sim to Jeffers 4422-11, o 19A116655P20 Ceramic disc: 1000 pf *10%, 1000 VDCW;
""""" MISCELLANEOUS - - - - - - - - thru sim to RMC Type JF Discap.
. . cé
L2303 7488079P49 ke A e+ 0, b To0%, 1.90 ohms IC res max; 19B226048G1 Can. (Located around L2306-L2308).
------- DIODES AND RECTIFIERS - - - - - -
L2304 19B209420P121 Coil, RF: 4.70 ph *10%, 1.20 ohms DC res max; 19B219554G1 Can. (Located around Y2301). a1 LoAL16025p1 si1s
_8. P: 1 .
and s sim to Jeffers 4436-8 19B219555P1 Cover. (Located over ¥2301). and eon
CR2
L2306 19C320141G3 Coil. 19B226046P1 Cover. (Located over L2306-L2308).
R IN ORS - -~ =~ = = = = = =
z‘z‘gxs 19A129424G1 can. (Used with L2306-L2308). DUCTORS
Ll 19B209420P113 Coil, RF: 1.00 ph *10%, 0.74 ohms DC res max;
L2309 7488079P18 Choke, RF: 15.0 ph #10%, 1.20 ohms DC res max; 4035306P59 Washer, fiber. (Used with Y2301). thru sim to Jeffers 4426-6.
sim to Jeffers 4421-9. L3
----- ~ = = — - TRANSISTORS - = = = = = = =
....... -~ = = =PLUGS = = = = = = = = = = MIF SWITCH (MATCHING IF FREQ)
19C320691G2 Q1 19A115852P1 Silicon, PNP; sim to Type 2N3906.
P2301 19B219594P1 Contact, electrical: 7 pins. (Quantity 3). thru
---------- CAPACITORS = - = = = = = = =
e e e e a - SISTORS = = = = - = = - ~ ===~ =~ - RESISTORS = = = = = = = = =
TRANSISTOR c2314 19A116080P103 Polyester: 0.022 uf +10%, 50 VDCW. RESISTOR
1 19A115910P1 Sili NPN; sim to T 2N3904. R1 3R152P682J Composition: 6800 ohms 5%, 1/4 w.
Q230 94 con, sim to Type 2N39 c2316 19A116080P106 Polyester: 0.068 uf +10%, 50 VDCH. and P %, 14w
19A115852P1 S114 PNP; sim to T: 2N3906, R2
22302 oA con, PNP; sim to Type ZN39 2335 19A116080P103 Polyester: 0.022 uf *10%, 50 VDCW.
Q2305 R3 3R152P473J Composition: 47,000 ohms +5%, 1/4 w.
Q2306 19A115910P1 Silicon, NPN; sim to Type 283904. (|} --"""-"--- DIODES AND RECTIFIERS - - - - - - n4d 3R152P103J Composition: 10,000 ohms 5%, 1/4 w.
an
32207 CR2303 19A115250P1 Silicon. RS
1 silic ; si 2N3772. R6 3R152P102J Composition: 1000 ohms *5%, 1/4 w.
Q2308 19A115818P1 on, NPN; sim to Type 2N3772. (|}~ JACKS AND RECEPTACLES - — - — - - mp n ol %, 1/4 w
__________ RESISTORS = = = = = = = = = J2301 19B219374G1 Connector: 9 contacts. — = = = = = = = = MISCELLANEQUS = = = = = = = =
R2301 3R152P101J Composition: 100 ohms *5%, 1/4 w. J2302 19A116975P1 Receptacle, wire spring. 19B219965P1 Cover.
an
R2302 3R152P103J Composition: 10,000 ohms 5%, 1/4 w. J2303
R2303 3R152P223J Composition: 22,000 ohms 5%, 1/4 w. J2304 19A116779P1 Contact, electrical: sim to Molex 08-54-0404. ASSOCIATED ASSEMBLIES
an
R2304 3R152P153J Composition: 15,000 ohms +5%, 1/4 w. J2305
DUAL FRONT END INTERCONNECTION CABLE
R2305 3R152P561J Composition: 560 ohms 5%, 1,4w. ¢}t | -----=----~- INDUCTORS - = - - - = - - - 19B219980G1
R2306 3R152P102J Composition: 1000 ohms +5%, 1/4 w. L2303 7488079P49 Choke, RF: 33.0 ph *10%, 1.90 ohms DC res max;
’ sim to Jeffers 4422-10. - - - = =~ - - JACKS AND RECEPTACLES - - - - - - =
R2307 3R152P103J Composition: 10,000 ohms +5%, 1/4 w.
L2309 7488079P18 Choke, RF: 15.0 ph #10%, 1.20 ohms DC res max; J1801 Includes:
R2308 3R152P223J Composition: 22,000 ohms +5%, 1/4 w. sim to Jeffers 4421-9. thru
J1803
R2309 3R152P222J Composition: 2200 ohms 5%, 1/4 w. PLUGS 19A116659p22 Shell: sim to Molex 09-50-3151.
R2310 3R152P103J Composition: 10,000 ohms 5%, 1/4 w. 19A116781P3 Contact, electrical. (J1801-3, 12, 14, J1802-10,
and P2301 19B219594P1 Contact, electrical: 7 pins. (Quantity 3). 11, J1803-10, 11).
R2311
19A116781P4 Contact electrical. (J1801-1, 2, 5, J1802-1, 2,
R2312 3R152P222J Composition: 2200 ohms +5%, 1/4w. || |} | ---------- TRANSISTORS - - = - = = - - 3, g, 6,7, 8, 9, 12, 13,)14, 15, J1803-1, 2, 3,
4 7, 8, 9, 10, 11, 12),
R2313 3R152P103J Composition: 10,000 ohms *5%, 1/4 w. Q2304 19A115852P1 Silicon, PNP; sim to Type 2N3906. v 0 B S Ee SE 20
and 4036634P1 Contact, electrical; sim to AMP 42428-2.
32314 3R152P512J Composition: 5100 ohms *5%, 1/4 w. Q2305 (Quantity 1).
an
R2315 Q2306 19A115910P1 Silicon, NPN; sim to Type 2N3904.
R2316 3R152P102J Composition: 1000 ohms +5%, 1/4 w.
---------- RESISTORS -~ - - - - - = - =
R2317 3R152P911J Composition: 910 ohms #5%, 1/4 w.
R2310 3R152P103J Composition: 10,000 ohms *5%, 1/4 w.
R2318 3R152P222J Composition: 2200 ohms +5%, 1/4 w. and 5491689P93 RF Cable., (Located between DFE terminal of RF
R2311 Steering Switch and antenna input of DFE).
R2319 3R152P391J Composition: 390 ohms 5%, 1/4 w.
R2312 3R152P222J Composition: 2200 ohms *5%, 1/4 w. 19A129694G1 RF Cable. (Located between antenna switch and
R2320 3R152P102J Composition: 1000 ohms *5%, 1/4 w. antenna terminal of RF steering switch).
R2313 3R152P103J Composition: 10,000 ohms *5%, 1/4 w.
19A129694G2 RF Cable, (Located between receiver terminal of
R2327* 19C314256P22432 | Metal film: 24,300 ohus *1%, 1/4 w. Added by RF steering switch and receiver antenna input).
and REV A.
R2328%*
----------- CABLES - - - - - = - - -
w2302 19B219999G1 RF: approx 18-1/4 inches long.

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

PRODUCTION CHANGES

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

REV, A - MIF Switch/2ND Converter Bd. (19C320691Gl & G2)

Incorporated in initial shipment.
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ORDERING SERVICE PARTS

Each component appearing on the schematic diagram is identified by a symbol number, to sim-
plify locating it in the parts list. Each component is listed by symbol number followed by
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:

1. GE Part Number for component

. Description of part

. Model number of equipment

. Revision letter stamped on unit

w» 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, operation
or maintenance.

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