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MASTR II
MAINTENANCE MANUAL

406-420 & 450-512 MHz, 40-WATT TRANSMITTER
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SPECIFICATIONS *

Power Output

406~-420 MHz & 450-470 MHz 40 Watts (Adjustable from 12 to 40 Watts)

470-494 MHz 38 Watts (Adjustable from 12 to 38 Watts)

494-512 MHz 35 Watts (Adjustable from 12 to 35 Watts)
Crystal Multiplication Factor 36

Frequency Stability

5C-ICOM with EC-ICOM +0.0005% (-40°C to +70°C)
5C~ICOM or EC-ICOM +0.0002% (0°C to +55°C)
2C-ICOMS +0,0002% (~-40°C to +70°C)
Spurious and Harmonic Emission At least 80 dB below full rated power output.
Modulation Adjustable from 0 to 5 kHz swing with instan-
taneous modulation limiting.
Modulation Sensitivity 75 to 120 Millivolts
Audio Frequency Characteristics Within +1 dB to -3 dB of a 6-dB/octave pre-

emphasis from 300 to 3000 Hz per EIA standards.
Post limiter filter per FCC and EIA.

8-S902902€J6T ATAaINASSY Vd LLVM-0V

8-S06S89TvA6T HILIDX3 ZHIN C1IS-0SY ® 0CY-907V

Distortion Less than 2% (1000 Hz)
Less than 3% (300 to 3000 Hz)

Deviation Symmetry 0.5 kHz maximum

Maximum Frequency Spread (2 to 8 channels) Full Specifications 1 dB Degradation
406-420 MHz 2,75 MHz 6.00 MHz
450-470 MHz 2,75 MHz 9.00 MHz
470-494 MHz 2.90 MHz 9.50 MHz
494512 MHz 3.00 MHz 9,75 MHz

Duty Cycle EIA 20% Intermittent

RF Output Impedance 50 Ohms

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

GENERAL (%) ELECTRIC



LBI-4622
TABLE OF CONTENTS

SPECIFICATIONS .. it ittt tn it en s sensnensoenseennnsenssstennoenensosnsasasnnasoss Cover

DE S CRIPTION ittt ittt iseesesantoassanonoossseanssonasecnonesnsnnssannsasensenssassos 1

Buffer Phase Modulators & Amplifiers ........coieet it ienntennnanenennes
Buffer, Multipliers & Amplifier ... ... ... ittt it neennonnns
Power Amplifier .........¢cieitiiinioannenan e e e e e

RE AMplifiers ittt it ie ittt ineeasstnnenaeeasssaenseasssonsensneasnansas
Power Control Circult ... ... ...ttt ie et naeonononsensonnnnas

P TN NI

Carrier Control Timer .. ....vteeeeetoeensnonsesersassestsensssnsesssoosassnnseeenans
MA TN ENANCE ittt ittt e et e nnenaoeesssoeseesnaseseesatastassessassaceonsssnanens
PA Transistor Replacement . ... ..... ittt eneasenoneneonneonsonnes

Alignment Procedure .. ........ ittt ottt ieeroetesosoneosnasetsasseennannnas
Test Procedures ..........cc00000. e et a ettt 10

6
6
DAiSASS MDY L ittt it ittt ittt et et ettt et 6
6

Power Output ................ e e e et e e ettt 10

Tone Deviation ... ...t iientionteeteeeseseeeseessssessssessesssssassnans 10

Voice Deviation ............. C e e s e e ettt 10
TroubleshOOoting .. ...ttt it e ittt iesonsesenstoosssttasasesocessssanssesnss 11
OUTLINE DIAGRAM . ittt ittt ttetiontontostosesotseseasnssossoetsssoessssoatsesssssona 12

SCHEMATIC DIAGRAMS (with voltage readings)

B e I = 14

Figure
Figure

1 = BIOCK Doi@EIAM .ttt v it oo neuoesssoeeensenssosnaseneesenoeeneensnanansnas
2 - Typical Crystal CharacteristicCs ..........c ittt iieieearoconcnensencnsnas
Figure 3 - Equivalent ICOM Circuilt ....... ... it ittt ittt iaretnenenennns
Figure 4 - Simplified Audio IC ... ...ttt ittt inneesonesosenaronasssssnennenanssea
Figure 5 -~ Disassembly Procedure (Top VieW) . ...ttt itrvnteennoseneeaneneenenennneas
Figure 6 - Disassembly Procudure (Bottom View) ... ......ut'iiitenenenenroeneneennnns
Figure 7 - PA Transistor Lead Identification .........ccceiiiiniiteererennerenansas
Figure 8 -~ PA Transistor Lead FoOrming ....... ...ttt iinneeenneeennnnoncneosaeneonns
Figure 9 - Frequency Characteristics Vs. Temperature ............ovetvvveeenonss e
Figure 10~ 40-Watt Power Output Setting Chart .......... ...ttt ennnena
Figure 11- 38-Watt Power Output Setting Chart ... ...... .ttt renneeiennnnneas
Figure 12- 35-Watt Power Output Setting Chart ..........''tiitiiiierinreenenenas e

QOWWOWOIJOHWWN -

WARNING

Although the highest DC voltage in MASTR II Mobile Equipment is supplied by the vehicle

battery, high currents may be drawn under short circuit conditions. These currents can

possibly heat metal objects such as tools, rings, watchbands, etc., enough to cause

burns. Be careful when working near energized circuits! High-level RF energy

in the transmitter Power Amplifier assembly can cause RF burns upon contact, KEEP AWAY .

FROM THESE CIRCUITS WHEN THE TRANSMITTER IS ENERGIZED!
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DESCRIPTION

‘MASTR II transmitters are crystal-
controlled, phase modulated transmitters
designed for one through eight-frequency
operation in the 406 to 420 and 450 to 512
megahertz band. The solid state trans-
mitter utilizes both integrated circuits
(ICs) and discrete components, and consists
of the following assemblies:

Exciter Board; with audio, modulator,
amplifier and multiplier stages

Power Amplifier Assembly; with ampli-
fier, driver, PA, power control, filter
and antenna switch,

CIRCUIT ANALYSIS

EXCITER

The exciter uses seven transistors and
one integrated circuit to drive the PA
assembly, The exciter can be equipped with
up to eight Integrated Circuit Oscillator
Modules (ICOMs), The ICOM crystal frequency
ranges from approximately 11.3 to 14.2 mega-
hertz, and the crystal frequency is multi-
plied 36 times.

Audio, supply voltages and control
functions are connected from the system
board to the exciter board through P902.
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Centralized metering jack J103 is pro-
vided fro use with GE Test Set Model
4EX3A11 or Test Kit 4EX8K12. The test set
meters the modulator, multiplier and am-
plifier stages, and the regulated 10-Volts,

ICOMS

Three different types of ICOMs are
avallable for use in the exciter. Each of
the ICOMs contains a crystal-controlled
Colpitts oscillator, and two of the ICOMs
contain compensator ICs, The different
ICOMs are:

5C-ICOM ~ contains an oscillator and
a 5 part-per-million (+0.0005%) com~
pensator IC., Provides compensation

for EC-ICOMs.

EC-ICOM - contains an oscillator only,.
Requires external compensation from
a S5C-ICOM.

2C-ICOM - contains an oscillator only.
2 PPM (+0.0002%) compensator IC, Will
not provide compensation for an ’
EC-ICOM.

The ICOMs are enclosed in an 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,
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Frequency selection is accomplished
by switching the ICOM keying lead (termi-
nal 6) to A- by means of the frequency
selector switch on the control unit. In
single-frequency radios, a jumper from H9
to H10 in the control unit connects termi-
nal 6 of the ICOM to A-. The oscillator
is turned on by applying a keyed +10 Volts
to the external oscillator load resistor.

CAUTION

All ICOMs are individually compensated
at the factory and cannot be repaired
in the field. Any attempt to repair or
change an ICOM frequency will void

the warranty.

In Standard 5 PPM radios using
EX~-ICOMs, at least one 5C-ICOM must be
used. The 5C-ICOM is normally used in the
receiver Fl position, but can be used in
any transmit or receive position., One
5C-ICOM can provide compensation for up to
15 EC-ICOMs in the transmit and receiver.
Should the 5C-ICOM compensator fail in the
open mode, the EC-ICOMs will still main-
tain 2 PPM frequency stability from 0°C
to 55°C (+32°F to 131°F) due to the regu-
lated compensation voltage (5 Volts) from
the 10-Volt regulator IC., If desired, up
to 16 5C-ICOMs may be used in the radio,

The 2C~ICOMs are self-compensated at
2 PPM and will not provide compensation
for EC-ICOMs,

Oscillator Circuit

The quartz crystals used in ICOMs
exhibit the traditional "S" curve charac~-
teristics of output frequency versus opera-
ting temperature.

At both the coldest and hottest tem~
peratures, the frequency increases with
increasing temperature. In the middle
termperature range (approximately 0°C to
55°C), frequency decreases with increasing
temperature.

Since the rate of change is nearly
linear over the mid-temperature range, the
output frequency change can be compensated
by choosing a parallel compensation capa-
citor with a temperature coefficient ap-
proximately equal and opposite that of the
crystal.

Figure 2 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 com-
pensation capacitor.

At temperatures above and below the
mid~range, additional compensation must
be introduced. An externally generated
compensation voltage is applied to a
varactor (voltage-variable capacitor)
which is in parallel with the crystal.
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Figure 2 - Typical Crystal Characteristics

A constant bias of 5 Volts (provided
from Regulator IC U901 in parallel with the
compensator) establishes the varactor ca-
pacity at a constant value over the entire
mid-temperature range., With no additional
compensation, all of the oscillators will
provide 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
circuit is shown in Figure 3,

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 decreases and the
compensation voltage increases.

The increase in compensation voltage
decreases the capacity of the varactor in
the oscillator, increasing the output fre-
quency 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 volt-
age increases the capacity of the varactor,
decreasing the output frequency of the ICOM.

SERVICE NOTE: Proper ICOM operation is de-
pendent on the closely-controlled input
voltages from the 10-Volt regulator. Should
all of the ICOMs shift off frequency, check
the 10-Volt regulator module.
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AUDIO IC

The transmitter audio circuitry is
contained in audio IC U10l1. A simplified
drawing of the audio IC is shown in Fig-
ure 4. R

Audio from the microphone at pin 12 is
coupled through pre-emphasis capacitor Cl
to the base of Q1 in the operational ampli-
fier-limiter circuit. Collector voltage
for the transistorized microphone pre-
amplifier is supplied from pin 11 through
microphone collector load resistor R18 to
pin 12,

The operational amplifier-limiter cir-
cuit consists of Ql, Q2 and Q3. Q3 pro-
vides limiting at high signal levels. The
gain of the operational amplifier circuit is
fixed by negative feedback through R19, R20
and the resistance in the network (Pin 9).

The output of Q3 is coupled through a
de-emphasis network (R10 and C3) to an ac-
tive post-limiter filter consisting of C4,
C5, C6, R1ll, R12, R13, R15, R17 and Q4.

Following the post-limiter filter is
class A amplifier Q5. The output of Q5 is
coupled through MOD ADJUST potentiometer
R104 and resistor R125 to the phase
modulator,

SERVICE NOTE: If the DC voltages to the
udio IC are correct and no audio output
can be obtained, replace UlO0l.

For radios equipped with Channel Guard,
tone from the encoder is applied to the
phase modulator through CHANNEL GUARD MOD
ADJUST potentiometer R105, and resistor
R127. 1Instructions for setting R105 are
contained in the modulation adjustment
section of the Transmitter Alignment
Procedure.

BUFFER, PHASE MODULATORS & AMPLIFIERS

The output at pin 3 of the selected
ICOM is coupled through buffer-amplifier
Q101 to the modulator stage. The phase
modulator is varactor (voltage-variable
capacitor) CV103 in series with tunable
coil T103. This network appears as a
series~-resonant circuit to the RF output
of the oscillator. An audio signal applied
to the modulator circuit through blocking
capacitor C107 varies the bias of CV103,
resulting in a phase modulated output. A
voltage divider network (R110 and R111)

provides the proper bias for varactor
CvV103,

The output of the modulator is coupled
through blocking capacitor C150 to the
base of Class A amplifier Q104. The output
of the modulator is metered through C123,
R128 and CR104, and is applied to the base
of buffer Q105. Diodes CR105 and CR106
remove any amplitude modulation in the
modulator output,
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BUFFER, MULTIPLIERS & AMPLIFIER

Buffer Q105 is saturated when no RF sig-
nal is present. Applying an RF signal to
Q105 provides a sawtooth waveform at its
collector to drive the class C tripler,

Ql06. The tripler stage is metered through
R138. The output of Q106 is coupled through
tuned circuits T104 and T105 to the base

of doubler Q107. The doubler stage is
metered through R141,

The output of Q107 is coupled through
tuned circuits T106 and T107 to the base of
second doubler Q108, Q108 is metered through
R1l46 .

The output of Q108 is coupled through
three tuned circuits (T108, T109 and T110)
to the base of amplifier Q109.

Q109 is a Class C amplifier, and is
metered through R148, The amplifier col-
lector circuit consists of T1ll, C154,
C155, T1l12 and C157, and matches the ampli-
fier output to the input of the power
amplifier assembly,

POWER AMPLIFIER

The PA assembly uses seven RF power
transistors and seven transistors in the
Power Control circuitry to provide rated
power output. The broadband PA has
no adjustments other than Power Control
potentiometer R226,

Supply voltage for the PA is connected
through power leads from the system board
to feedthrough capacitors C297 and C298 on
the bottom of the PA assembly. €297, C298,
C299, L295 and L296 prevent RF from getting
on the power leads, Diode CR295 will cause
the main fuse in the fuse assembly to blow
if the polarity of the power leads is re-
versed, providing reverse voltage protection
for the radio.

Centralized metering jack J205 is pro-
vided for use with GE Test Set Model 4EX3A1l1l
or Test Kit 4EX8K12, The Test Set meters
the Tripler drive (exciter output), Ampl-2
input, Driver and PA current,

TRIPLER & RF AMPLIFIERS

The exciter output is coupled through
an RF cable to PA input jack J201. The
50-ohm RF input is coupled through a match-

ing network (C206 and W209) to the base of
the broadband tripler stage, Q201.

Part of the RF input is rectified by
CR201 and is used to activate the Power
Control circuit., Another portion of the
rectified RF is applied to J205 for meter-
ing the tripler drive.




POWER AMPLIFIER

The output of Q201 is coupled through
a 20-ohm collector matching network (C212,
C213, C4219 and L203) to the input of a
high-pass filter consisting of C217 through
C225, and W210 through W213.

Following the high-pass filter is a
low-pass filter consisting of W214 through
w219, C226 through C230 (and C4214 through
C4217 in the 406-420 MHz band). The two
filter sections combine to act as a band-
pass filter providing a minimum of 60 dB
rejection below 300 megahertz and 30 dB
rejection above 600 megahertz.

In 450 to 512 megahertz transmitters,
the filter output is coupled through a
matching network (C231, €232, C233 and W220)
to the base of Class C amplifier Q207.
Collector voltage to Q207 is coupled through
collector stabilizing network L220, R216,
1219 and C234. The output of Q207 is coupled
through a matching network (W221, C236,
C237 and W222) to the base of the second
Class C amplifier Q202. Drive to Q202 is
metered at J205 (Ampl-2 Input) through
metering network C238, CR202, C239 and R205.

In 406 to 420 megahertz transmitters,
Q207 and its associated circuitry is
removed, and the filter output is coupled
through C285 to the base of second amplifier
Q202. )

Collector voltage for Q202 is coupled
through stabilizing network L206, R206,
L205 and C240., Matching network W223,
C241, C242, C243 and W224 matches the out-
put of Q202 to the base of third amplifier
Q203.

Collector voltage for Q203 is applied
through stabilizing network R207, L209,
and C246.

The output of Q203 is coupled through
a matching network (W225, C247, C248, C249
and W226) to the base of Class C driver
Q204. Collector voltage for Q204 is applied
through collector stabilizing network C201,
1211 and C267.

Collector current for Q204 is metered
across tapped manganin resistor R214 at
J205 (Driver Current). The reading is
taken on the one-Volt scale with the
High Sensitivity button pressed, and read
as 10 amperes full scale.

Following Q204 is a matching network
(W227 and C253) that matches the driver
output to the 50-ohm impedance of power
divider network W228 and R209,

The power amplifier stages consist of
two identical paralleled Class C PA cir-
cuits (Q205 and Q206). One output of the
power divider network is applied to the
base of Q205 through matching network W229
and C268
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Supply voltage for Q205 is coupled
through collector stabilizing network L213,
R210, L214 and C255. The output of Q205 is
coupled through a matching network (W231
and C258) and added to the output of Q206
in power combiner network R212 and W233.
The combined collector current for Q205
and Q206 is metered across tapped manganin
resistor R213 at J205 (PA Current). The
reading is taken on the one-Volt scale with
the High Sensitivity button pressed, and
read as 10 amperes full scale.

The PA output is coupled through a
low-pass filter to the antenna through
antenna switch K201l. Capacitors C214, C270
through C4218 provide DC ground isolation
for * ground operation.

WARNING

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

POWER CONTROL CIRCUIT

When the transmitter is keyed, recti-
fied RF from CR201 is applied to the base
of switch Q208, turning it on. Turning on
Q208 turns on voltage regulator Q210, sup-
plying a constant voltage to Power Adjust
potentiometer R226.

Q212, Q213 and Q215 operate as an
amplifier chain to supply voltage to the
collector of Q202 (Ampl-2). The setting of
R226 determines the voltage applied to the
base of Q212. The higher the voltage at
the base of Q212, the harder the amplifiers
conduct, supplying more collector voltage
to Q202, The lower the voltage at the base
of Q212, the less collector voltage is
supplied to Q202. Reducing the supply volt-
age to Q202 reduces the drive to Q203 and
Q204, thereby reducing the power output of
the PA. The power output can be adjusted
by R226 from approximately 12 to 40 Watts.

Temperature protection is provided by
Q209, Q211 and thermistor RT201 which is
mounted in the PA heatsink. Under normal
operating conditions, the circuit is in-
active (Q209 is on and Q211 is off). When
the heatsink temperature reaches approxi-
mately 100°C, the resistance of RT201 de-
creases. This increases the base voltage
applied to Q209, turning it off. Turning
off Q209 allows Q211 to turn on, decreasing
the voltage at Power Adjust potentiometer
R226. This reduces the base voltage to
Q212 which causes Q213 and Q215 to conduct
less, reducing the collector voltage to
Q202 (Ampl-2). This reduces the transmitter
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output power, keeping the heatsink at a
maximum of approximately 100°C. When the
heatsink temperature decreases below 100°C,
the temperature control circuit turns off,
allowing the normal transmitter power out-
put.

CARRIER CONTROL TiMER

The Carrier Control Timer option shuts
off the transmitter on each transmission
after a one-minute timing cyecle, and alerts
the operator that the trapnsmitter is off
by means of an alarm tone in the speaker,
The transmitter can be turned on again by
releasing and rekeying the push-to-talk
switch on the microphone,

The timing cycle (transmitter keyed
time) is pormally set at the factory for a
duration of one minute, A potentiometer

permits the timing cycle to be adjusted
from approximately 15 second to 3 minutes.

MAINTENANCE

DISASSEMBLY

To service the transmitter from the top:

1. Pull the locking handle down, then pry

BOTTOM
COVER
RETAINING
SCREW

¥Yigure 5 - Disassembly Procedure Top View

é

up the cover at the front notch
and 1lift off the cover,

To service the transmitter from the bottom:

1. Pull the locking handle down and pull
the radio out of the mounting frame.

2, Remove the top cover, then loosen the
two bottom cover retaining screws and
remove the bottom cover (see Figure 5).

3. To gain access to the bottom of the
exciter board, remove the six screws
holding the exciter board and its
bottom cover to the module mounting
frame, and remove the bottom cover.

To remove the exciter board from the radio:
1. Unplug the exciter/PA cable

2. Remove the six screws (&) holding the
exciter board and its bottom cover to
the module mounting frame (see Figure 6),

3. Press straight down on the plug-in ex-
citer from the top to avoid bending the
pins when unplugging the board from the
system board jack.

To remove the PA assembly:
1. Remove the Pa top cover and unplug the

exciter/PA cable (B) , the antenna,
receiver and PTT cables

POLARITY

REVERSE
/ PROTECTIVE DIODE

2

Figure 6 - Disassembly Procedure Bottom View
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2. Remove the four side-rail screws (@ , from the printed circuit board with a
and unsolder the power cables from the de-soldering tool such as a SOLDA PULLT®.
bottom of the PA assembly if desired. Special care should be taken to prevent

damage to the printed circuit board runs

To remove the PA board: because part of the matching network is

included in the base and collector runs,
1. Remove the PA top cover and unplug the

exciter/PA cable (3 . 4, Trim the new transistor leads (if re-
quired) to the lead length of the re-
2, Unsolder the two feedthrough coils @Q moved transistor. Cut the collector
and the thermistor leads és . lead at a 45° angle for future identi-
fication (see Figure 7). The letter
3. Remove the PA transistor hold-down nuts "C" on the top of the tramsistor also
and spring washers on the bottom of the indicates the collector.

PA assembly.
’ 5. Applying a coating of silicon grease
4, Remove the four PA board mounding around the transistor mounting surface,

screws , the five screws in the and place the transistor in the mount-
filter casting , and the retaining ing hole. Align the leads as shown in
screw in Q215 () , and 1lift the board the Outline Diagram. Then hold the

out. body of the transistor and replace the

holding-down nut and spring-washer,
using moderate torque (8 inch-pounds).

PA TRANSISTOR REPLACEMENT A torque wrench must be used for this
adjustment since transistor damage can
WARNING result if too little or too much

The stud mounted RF Power Transistors torque is used.

used in the transmitter contain Beryl- 6
lium Oxide, a TOXIC substance, If the .
ceramic or other encapsulation is opened,
crushed, broken or abraded, the dust may
be hazardous if inhaled. Use care in
replacing transistors of this type.

Make sure that the transistor leads are
formed as shown in Figure 8 so that the
leads can be soldered to the printed
circuit pattern, starting from the
inner edge of the mounting hole,

7. Solder the leads to the printed circuit

To replace the PA RF transistors: pattern, Start at the inner edge of
mounting hole and solder the remaining
‘ 1. Unsolder one lead at a time with a length of transistor lead to the board.
50-Watt soldering iron. Use a scribe Use care not to use excessive heat that
to hold the lead away from the printed causes the printed wire board runs to
circuit board until the solder cools, 1ift up from the board. Check for
shorts and solder bridges before
2, Turn the transmitter over. applying power,
3. Hold the body of the transistor to CAUTION
prevent it from turning. Remove the Failure to solder the transistor leads
transistor hold-down nut and spring as directed may result in the generation
washer through the hole in the heatsink of RF loops that could damage the tran-
with an 11/32-inch nut-driver. Lift out sistor or may cause low power output.

the transistor, and remove the old solder
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MODULATION LEVEL ADJUSTMENT

The MOD ADJUST (R104) was adjusted to the proper setting before shipment and should
not normally require readjustment. This setting permits approximately 75% modulation for
the average voice level., The audio peaks which would cause overmodulation are clipped by
the modulation limiter., The limiter, in conjunction with the de-emphasis network, instan-
taneously limits the slope of the audio wave to the modulator, thereby preventing over-
modulation while preserving intelligibility.

TEST EQUIPMENT
1. An audio oscillator (GE Model 4EX6A10)
2. A frequency modulation monitor
3. An output meter or a VIVM
4, GE Test Set Model 4EX3All or 4EX8K12

PROCEDURE

i 1, Connect the audio oscillator and the meter across audio input terminals J10
(Green-Hi) and J11 (Black-Lo) on GE Test Set, and connect red Test Set plug to
the System red metering plug. If not using GE Test Set, connect audio oscillator
and meter across P902-6 (Mike High) through a 0.5 microfarad (or larger) DC
blocking capacitor, and P902-5 (Mike-Low) on the System Board,

2. Adjust the audio oscillator for 1-Volt RMS at 1000 Hz.

3. For transmitters without Channel Guard, set MOD ADJUST R104 for a 4, 5-kHz
swing with the deviation polarity which gives the highest reading as indicated
on the frequency modulation monitor.

4, TFor transmitters with Channel Guard, set Channel Guard MOD ADJUST R105 for zero
tone deviation. Next, with the 1-Volt signal at 1000 Hz applied, set MOD ADJUST
R104 for 3.75 kHz deviation. Then remove the signal from the audio oscillator
and set Channel Guard MOD ADJUST R105 for 0.75 kHz tone deviation.

5. For multi-frequency transmitters, set the deviation as described in Steps 3 or 4
on the channel producing the largest amount of deviation.

PA POWER INPUT

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

Pi = PA voltage x PA current

where:
Pi is the power input in Watts,

PA voltage is measured with Test Set Model 4EX3All in Position G on the 15-Volt range
(read as 15 Volts full scale), and with the polarity switch in the (-) position. With
Test Set Model 4EX8K12, use the B+ position and the 1-Volt range (read as 15 Volts full
scale), with the HIGH SENSITIVITY button pressed and the polarity switch in the (=)
position. )

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

Example:

Pi = 12,6 Volts x 3.4 amperes = 43 Watts

ICOM FREQUENCY ADJUSTMENT

First, check the frequency to determine if any adjustment is required. The frequency
should be set with a frequency meter or counter with an absolute accuracy that is 5 to 10
times better than the tolerance to be maintained, and with the entire radio as near as
possible to an ambient temperature of 26.5°C (79.8°F).

MASTR II ICOMs should be reset only when the frequency shows deviation in excess of
the following limits:

A, +0.5 PPM, when the radio is at 26.5°C (79.8°F).
B. +2 PPM at any other temperature within the range of -5°C to +55°C (+23°F to +131°F).

C. The specification limit (+2 PPM or *5 PPM) at any temperature within the ranges of
-40°C to -5°C (-40°F to +23°F) or +55°C to +70°C (+131°F to +158°F).

If an adjustment is required, pry up the cover on the top of the ICOM to expose the
trimmer, and use one of the following procedures:

If the radio is at an ambient temperature of 26.5°C (79.8°F), set the oscillator for
the correct operating frequency.

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

A, To hold the 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 desired frequency, or-

2, Maintain the radio at 26.5°C (+10°C) and offset the oscillator, as a function of
actual temperature, by the amount shown in Figure 9.

B. To hold setting error to *0.35 PPM (which is considered reasonable for 2 PPM ICOMs):
Maintain unit at 26.5°C (*5°C) and offset the oscillator as a function of actual
temperature, by the amount shown in Figure 9.

For example: Assume the ambient temperature of the radio is 18.5°C (65.4°F). At that
temperature, the curve shows a correction factor of 0.3 PPM. (At 406 MHz, 1 PPM is 406 Hz.
At 512 MHz, 1 PPM is 512 Hz).
With an operating frequency of 450 MHz, set the oscillator for a reading of 135 Hz
0.3 x 450 Hz) higher than the licensed operating frequency. If a negative correction

actor is obtained (at temperatures above 26.5°C), set the oscillator for the indicated
'PM lower than the licensed operating frequency.
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BQUIPMENT REQUIRED

TRANSMITTER ALIGNMENT

1. GE Test Set Model 4EX3A1l or Test Kit 4EX8K12.
2. A 50-ohm wattmeter connected to antenna jack J906.

3. A frequency counter.

PRELIMINARY CHECKS AND ADJUSTMENTS

1. Place ICOMs on Exciter Board (crystal frequency = operating frequency < 36).
2, For a large change in frequency or badly mis-aligned transmitter, pre-set the slugs in T104 and T105 to the bottom of the coil form,
Pre-set all of the other slugs to the top of the coil form.

NOTE—

The tuning frequency for multi-frequency transmitters is determined by the operating frequency and the frequency spread
between transmitters. Refer to the table below for maximum frequency spread,

3, For multi-frequency transmitters with a frequency spread less than that specified in column (1) tune the transmitters to the lowest

frequency.
up ICOM.

For a frequency spread exceeding the limits specified in column (1) tune the transmitters using a center frequency tune
Except the maximum frequency spread can be extended to the limits specified in column (3) with 1 dB degradation.

For tuning L10l, L102, and L103, always tune L10l, L102, and L103 on the lowest frequency.
Multi-frequency Transmitter Tuning

4, Connect the red plug on the GE Test Set to the
polarity to +, and set the range to the Test 1
NOTE:
may be converted to driver collector current by reading the current as 10 amperes full scale.

Transmitter MAXIMUM FREQUENCY SPREAD

Frequency Range - -
(1) Without center tuning [With center tuning With center tuning (1 dB degradation)

406-420 MHz 2,75 MHz 5,50 MHz 6,00 MHz

450-470 MHz 2,75 MHz 5,50 MHz 9.00 MHz

470-494 MHz 2,90 MHz 5,80 MHz 9,50 MHz

494-512 MHz 3.00 MHz 6,00 MHz 9.75 MHz

System Board metering jack, and the black plug to the Exciter metering jack. Set the
position (1-Volt position for 4EX8K12) for all adjustments.
With the Test Set connected to the PA metering jack, the voltage reading at position "F" with the HIGH SENSITIVITY button pressed

The voltage reading at position "G" with

the HIGH SENSITIVITY button pressed may be converted to PA collector current by reading the current as 10 amperes full scale.

5. All adjustments are made with the transmitter keyed.

Unkey the transmitter between steps to avoid unnecessary heating.

STEP

METER POSITION

TUNING CONTROL

METER READING

PROCEDURE

1.

B
(MOD-1)

T103

See Procedure

Tune T103 for the maximum meter reading on the
lowest frequency, After tuning T103 for maximum, turn
the slug 1/8 of a turn clockwise(increasing inductance)

C
(MULT-1)

T104

Minimum

Tune T104 for a dip in meter reading.

D
(MULT-2)

T105, T104
& T106

See Procedure

Tune T105 for maximum meter reading and re-adjust
T104 for maximum meter reading. Then tune T106 for
a dip in meter reading.

F
(MULT~3)

T107, T106,
T108 & T109

See Procedure

Tune T107 for maximum meter reading and re-adjust
T106 for maximum meter reading. Then tune T108 for a
dip in meter reading and T109 for maximum meter reading.

G
(AMPL-~1)

T110, T108
& T109

Maximum

Tupe T110 for maximum meter reading, and then re-adjust
T108 and T109 for maximum meter reading.

D
(AMPL-1 DRIVE
on PA)

T111l & T112

Maximum

Move the black metering plug to the Power Amplifier
metering jack and tune T111 and then T112 for maximum
meter reading., Then alternately tune T11l1l and T112
for maximum meter reading.

G
(AMPL-1)

T108, T109
& T110

Maximum

Move the black metering plug back to the exciter meter-
ing jack and re-adjust T108, T109 and T110 for maximum
meter reading.

D
(AMPL-1 DRIVE
on PA)

T1ill & T112

Maximum

Move the black metering plug back to the Power Amplifier|
metering jack and re-adjust T111l and T112 for maximum
meter reading.

R226

With the battery voltage at 13.6 Volts or the PA col-
lector voltage at 130 Volts, set Power Adjust potentio-
meter R226 on the PA board for the desired power output
(from 12 to 40 Watts).

1f the battery voltage is not at 13.6 Volts or the
collector voltage at 13.0 Volts and full rated output
is desired (40,38 or 35 Watts at 13.6 Volts), set R226
for the output power according to the battery voltage or|
collector voltage shown in Figures 10, 11 or 12.

NOTE

The PA collector voltage is measured as
described in the PA POWER INPUT section.

ADDITIONAL STEPS FOR TRANSMITTERS USING CENTER FREQUENCY TUNE-UP ICOM

10.

D
(MULT-2)

T105

See Procedure

1

Move the black metering plug to the exciter metering
jack and re-adjust T105 for equal drive on the highest
and lowest frequency.

11.

G
(AMPL-1)

T110 & T108

Maximum

Re-adjust T110 and then T108 for maximum meter read-

ing on the lowest frequency.

POWER OUTPUT (WATTS)

VOLTAGE

Figure 10 - 40-Watt Power Output

Setting Chart

v LBI-4622

TEST SET . ©
voLTAGE S

1

POWER OUTPUT (WATTS)

VOLTAGE

Figure 11 - 38-Watt Power Output Setting Chart

TEST SET
VOLTAGE

BATTERY
VOLTAGE

POWER OUTPUT (WATTS)

= b
TR T

VOLTAGE

Figure 12 - 35-Watt Power Output Setting Chart

ALIGNMENT PROCEDURE

406—512 MHz, 40-WATT TRANSMITTER
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LBI-4622 TEST PROCEDURES

These Test Procedures are designed to assist
you in servicing a transmitter that is operating--
but not properly. Problems encountered could be

refer to the "Service Check'" and the additional
corrective measures included in the Transmitter
Troubleshooting Procedure. Before starting with

POWER MEASUREMENT

camuper @ eCTRE
.w”mwﬁnww~

low power output, tone and voice deviation, defec- the Transmitter Test Procedures, be sure the n
tivepaudio segsiicivity, and modulator adju’st con- transmitter is tuned and aligned to the proper TEST PROCEDURE ALIJ_I(J)IO
trol set too high. Once a defect is pin-pointed, operating frequency. T0 111
1. Connect transmitter output from the antenna jack to the wattmeter through a 50-ohm coaxial cable. Make sure — ®
the wattmeter is terminated into a 50-ohm load. AUDIO OSCILLATOR AUDIO HI TO J10

4EX6A10

CAUTION

2. Key the transmitter and check the wattmeter for the desired power output.

* ' CHANNEL
MOD ADJUST ' GUARD MOD
R104 ADJUST R105

AC VTVM |

Before bench testing the MASTR II Mobile Radio, be sure of the output voltage

characteristics of your bench power supply. SERVICE CHECK , BLACK

To protect the transmitter power output transistors from possible instant destruc- Check the setting of the Power Adjust Control (R226).

tion, the following input voltages must not be exceeded:
Refer to the QUICK CHECKS on the Transmitter Troubleshooting Procedure.

Transmitter unkeyed: 20 Volts

Transmitter keyed (50 ohm resistive load): 18 Volts

Transmitter keyed (no load or non-resistive load): 15.5 Volts

VOICE DEVIATION, SYMMETRY AND AUDIO SENSITIVITY

These voltages are specified at the normal vehicle battery terminals of the radio
and take the voltage drop of standard cables into account, The voltage limits
shown for a non-optimum load is for "worst case" conditions. For antenna mis-
matches likely to be encountered in practice, the actual limit will approach the
18 Volt figure.

TEST PROCEDURE

2181133110

1. Connect the test equipment to the transmitter as shown.
Routine transmitter tests should be performed at EIA Standard Test Voltages (13.6

VDC for loads of 6 to 16 amperes: 13,4 VDC for loads of 16 to 36 amperes), Input 2. In radios with Channel Guard, set Channel Guard Mod Adjust R105 for zero tone deviation. =
voltages must not exceed the limits shown, even for transient peaks of short
duration, 3. Set the Audio generator output to 1.0 VOLTS RMS and frequency to 1 kHz.
» . DEVIATION METER : -
Many commonly used bench power supplies cannot meet these requirements for load 4, Key the transmitter and adjust Deviation Meter to carrier frequency.
regulation and transient voltage suppression. Bench supplies which employ "brute } gﬂifYSTHw POWER ADJUST
force" regulation and filtering (such as Lapp Model 73) may be usable when oper- 5. Deviation reading should be *4.5 kHz in radios without Channel Guard, and *3.75 kHz in radios with | CONTROL R226

ated in parallel with a 12-Volt automotive storage battery. Channel Guard.

‘ TONE DEVIATION WITH CHANNEL GUARD
TEST PRO#EDURE

6. If necessary, adjust MOD ADJUST control R104 for the proper deviation on plus (+) or minus (-
TEST EQUIPMENT REQUIRED deviation, whichever is greater, ’ )
for test hookup as shown: 3

1. Set up the Deviation Meter and monitor the output of th- transmitter.

NOTES: —— MASTR II transmitters are adjusted for 4.5 kHz deviation at the factory. ‘

1, Wattmeter similar to: 2. VTVM similar to: 3. Audio Generator similar to: 4. Deviation Meter (with a . .
| | 75 kHz scale) similar to:! The factory adjustment will prevent the transmitter from deviating more 2. Remove the 1000 Hz signal from the audio generator.
Bird # 43 Triplett # 850 GE Model 4EX6A10 Measurements # 720 than 5.0 kHz under the worst conditions of frequency, voltage and
Jones # 711N Heath # IM-21 . temperature. 3. Key the transmitter and check for 0.75 kHz deviation. If the reading is low or high
o . adjust Channel Guard MOD ADJUST R105 for a reading of 0.75 kHz. -
5. Multimeter similar to. 7. 1f the deviation reading plus (+) or minus (-) differs by more than 0.5 kHz, recheck Steps 1 and 2
: as shown in the Transmitter Alignment Chart, ' NOTES:
GE TEST SET MODEL 4EX3All, ; itivi
8. Check Audio Sensitivity by reduci t i iati i
MODEL 4EX8K12 or : y by reducing generator output until deviation falls to 3.0 kHz for radios j i i :
20,000 ohms-per.Volt voltmeter W}thqut Channel Guard, or 2,25 kHz for radios with Channel Guard. Voltage should be LESS than 120 L ggr:?;}i S%gp}led yith Channel Guard, the Phase Modulator Tunlng should be adjusted
millivolts, If not, refer to the Transmitter Troubleshooting Procedure. Alignmen¥ Chaigiure proper performance. (Refer to Step 1 in the Transmitter
o , 2. The Tone Deviation Test P i
is choned rocedures should be repeated every time the Tone Frequency




STEP | - QUICK CHECKS

METER PROBABLE DEFECTIVE STAGE
POSITION HIGH METER LOW METER ZERO METER
GE TEST SET READING READING READING
EXCITER
B Q102, 10- T103, CV103 (T103, CV103, CR104,
(MOD-1) Volt Cl104 Qlo4
Regulator
o Q105, Q106 Q105, Q106 |Q105, Q106, T104
(MULT-1) T104
D Q107, T106 T104, T104, |[T104, T105, Q107,
(MULT-2) Q107 T106
F Q108, T108 T106, T107, |T106, T107, Q108,
(MULT-3) Q108 T108
G Q109, C157 T108, T109, |T108, T109, T110,
(AMPL-1) T110, Q109 Ql109, L1lo06
POWER AMPLIFIER
e Low Output No output from Excit-|
(TRIPLER from Exciter|er CR201
DRIVE)
" Q207 Q207 Q207, Q201
(AMPL-2
INPUT)
npr Q204 Q204, Low Q203, Q202, Q207,
(DRIVER Output from [Q201. Check
CURRENT) Q201, Q207, [Pos. C & D
Q202, Q203
ngn Q205, Q206 Q201, Q207, [Q206, Q205, Q204,

(PA CURRENT)

Q202, Q203,
Q204, Q205

Q203, Q202, Q207,
Q201, Q215

Q206

STEP 3

CHECK AUDIO AC VOLTAGES

EQUIPMENT REQUIRED
@ AUDIO OSCILLATOR
® AC VTVM

STEP 4
AUDIO & OSC WAVEFORMS

EQUIPMENT REQUIRED
@ AUDIO OSCILLATOR
® OSSILLOSCOPE

12.5-14.2 MHZ

MOD-I

—_—

ﬁ

SET AUDIO OSCILLATOR AC-VTVM
AT 1000 HZ WITH
UTPUT OF 1OV RMS.
NOTE: AN RMS OR peak | 10OMV P-P I.1V P-P
READING VOLT METER 46 MV RMS 0.36V RMS
WILL READ i/2 70 1/3
OF PEAK-TO- PEAK
READINGS.
SCOPE HORIZONTAL 0.5 MS/DIV 0.5 MS/DIV
SETTING
VERTICAL 50 MV/DIV 0.5 VOLT/DIV

SET AUDIO OSCILLATOR

AT 1000 HZ WITH
QUTPUT OF 1.0V RMS.

[T T
HREREREN
WA/
VLY
M

i/ \.r |

i
[ 4]

L]

TI03
CvV103

ICOM

Qlol

ICOM FREQ:
1.3 TO 14.2 MHZ

STEP 2
CHECK TYPICAL DC VOLTAGES

EQUIPMENT REQUIRED
® G.E. TEST MODEL 4EX3All
OR

® 20,000 OHM-PER-VOLT METER

NOTE: ALL DC READINGS TAKEN WITH
THE TRANSMITTER KEYED.

] 75-85.3 MHZ

11.3-11.6 MHZ

BUFFER

F

MOD-i
J103-2
(POSITION A)

3

V-DC

MULT-I
TRIPLER
Qloe

MULT -1
J4103-3
(POSITION C)

—

—

‘ 676-69.9 MHZ

MULT-2
DOUBLER
Qlo7

|—[ TI06

MULT-2
J103-4
(POSITION D)

—_

TYPICAL MOD-1 READING AT
POS. A SHOULD BE:

TYPICAL MULT-! READING AT
POS. C SHOULD BE:

v-DC

vV-DC

0.45v

0.2v

TYPICAL MULT-2 READING AT
POS. D SHOULD BE:

TYPICAL MULT-3 READING AT
POS. F SHOULD BE:

0.3V

0.3V

Tio7

—

136.3-139.9 MHZ

AMPL -
Qloe

TI09 [TIHO

150 = 170.6 MHZ

——e—>—1

—

—

9

TYPICAL AMPL-! READING AT
POS. G SHOULD BE:

v-DC

TRIPLER

POWER OUTPUT
250 MW MIN

TRIPLER DRIVE
J205-3
(POSITION C)

——

o.9v .

TYPICAL TRIPLER DRIVE READING

AT POS. C SHOULD BE:

V-DC

1.4 10 1.6V
(METER IN 3-VOLT POSITION)

TYPICAL AMPL-2 INPUT READING

AT POS. D SHOULD BE:

AMPL-|
Q207
BAND
PASS
FILTER
TO +2.5V
V-DC

2.0 10 3.0V
(METER IN 3-VOLT POSITION)

TYPICAL DRIVER READING AT

POS. F sSHOULD BE:

1.7 10 2.2V

CURRENT = VOLTAGE READING
X10

406-420 MHZ

AMPL-3 DRIVER
Q203 Q204

450~512 MHZ

LBI-4622

PA
Q205/Q206

V-DC

TYPICAL PA READING AT
POS. G SHOULD BE:

5.5 10 6.5V

CURRENT=VOLTAGE READING
X10

Issue 1

Low
PASS ANT 4203

FILTER SWITCH ’ ANT
L (w0
RX

T PA CURRENT
J205-6 (+)
J205-5 (~)
(POSITION G)

RC-2527

TROUBLESHOOTING PROCEDURE
406—512 MHz, 40-WATT TRANSMITTER
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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 pre-
vious revisions. Refer to the Parts List for descriptions of parts
affected by these revisions.

REV. A: Exciter Board 19D416859G5, G7, To improve operation.
Deleted C136L. Changed C136H, C137, Cl44L, Cl45, Cl146,
CV103. Added C137L, C145L, Cl46L, CV103L, L108, R152
and R153.

REV. B: To improve drive to modulator., Changed Q101 and R106,

REV. C: To increase power output and decrease transmitter noise,.
Changed QLl09, R149 and Cl09, Deleted R153, Cl155L and C157L.
Added C161L and Cl62L.

REV. A: Exciter Board 19D416859G6, G8, To improve drive to modulator,
Changed Q101 and R106.

REV., B: To increase power output and reduce transmitter noise.
Changed QL09, R149, and C109. Deleted C155H and C157H.
Added C161H and C1l62H,

PARTS LIST

LBI-4609A

406-420 MHz, 450-512 MHz EXCITER BOARD

19D416859G5-G8

SYMBOL | GE PART NO. DESCRIPTION
19D416859G5 2 FREQ 406-420 MHz (L)
19D416859G6 2 FREQ 450-512 MHz (H)
19D416859G7 8 FREQ 406-420 MHz (L)
19D416859G8 8 FREQ 450-512 MHz (H)
—————————— CAPACITORS - ~ = = — = — — =
c101 19A116080P1 Polyester: 0.01 pf +20%, 50 VDCW.
and
Cc102
C103 19A116080P107 Polyester: 0.1 pf +10%, 50 VDCW.
Cl04 549626 7P10 Tantalum: 22 pf £20%, 15 VDCW; sim to Sprague
Type 150D.
C105 5496267P14 Tantalum: 15 pf +20%, 20 VDCW; sim to Sprague
Type 150D.
C106 549626 7P9 Tantalum: 3.3 pf +20%, 15 VDCW; sim to Sprague
Type 150D.
€107 19A116080P107 Polyester: 0.1 uf *10%, 50 VDCW.
c108 5494481P107 Ceramic disc: 470 pf *20%, 1000 VDCW; sim to
RMC Type JF Discap.
Cl09 5494481P111 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to
and RMC Type JF Discap.
Cl1i0
Cli2 5494481P107 Ceramic disc: 470 pf *20%, 1000 VDC¥; sim to
RMC Type JF Discap.
cl18 5494481P112 Ceramic disc: 1000 pf *10%, 1000 VDCW; sim to
RMC Type JF Discap.
c123 5494481P111 Ceramic disc: 1000 pf *20%, 1000 VDCW; sim to
thru RMC Type JF Discap.
Cl25
C126 7489162P27 Silver mica: 100 pf 5%, 500 VDCW; sim to
Electro Motive Type DM-15.
c127 19A116080P107 Polyester: 10 pf *10%, 50 VDCW,
Cl29 5494481P111 Ceramic disc: 1000 pf *20%, 1000 VDCW; sim to
and RMC Type JF Discap.
C130
C131L 5496219P249 Ceramic disc: 27 pf *5%, 500 VDCW, temp coef
-80 PPM.
C131H 5496219P248 Ceramic disc: 24 pf 5%, 500 VDCW, tesmp coef
-80 PPM.
C132 5491601P118 Phenolic: 0.75 pf tS%! 500 VDCW.
C133L 5496219P249 Ceramic disc: 27 pf 5%, 500 VDCW, temp coef
-80 PPM,
C133H 5496219P248 Ceramic disc: 24 pf +5%, 500 VDCW, temp coef
-80 PPM.
Cl34 19A116080P107 Polyester: 0.1 pf +10%, 50 VDCW.
C135 19A116080P105 Polyester: 0,047 pf +10%, 50 VDCW.
cidex 5496219P246 Ceramic disc: 20 pf 5%, 500 VDCW, temp coef
-80 PPM. Added to G5 and G7 by REV 4.
C136L* 5496219P348 Ceramic disc: 24 pf *5%, 500 VDCW, temp coef
-150 PPM, Deleted from G5 and G7 by REV A.
C136H* 5496219P246 Ceramic disc: 20 pf +5%, 500 VDCW, temp coef
-80 PPM. Deleted from G5 and G7 by REV A.
C137* 5496219P251 Ceramic disc: 33 pf +5%, 500 VDCW, temp coef
~-80 PPM. Deleted from G5 and G7 by REV A.
C137L* 5496219P254 Ceramic disc: 43 pf 5%, 500 VDCW, temp coef
-80 PPM. Added to G5 and G7 by REV A.
C137H* 5496219P251 Ceramic disc: 33 pf +5%, 500 VDCW, temp coef
~-80 PPM. Added to G5 and G7 by REV 4.
C138 5491601P115 Phenolic: 0.56 pf +5%, 500 VDCW.
C139L 5496219P247 Ceramic disc: 22 pf 5%, 500 VDCW, temp coef
-80 PPM.
C139H 5496219P243 Ceramic disc: 13 pf #5%, 500 VDCW, temp coef
-80 PPM.
Cl40 5496219P348 Ceramic disc: 24 pf +5%, 500 VDCW, temp coef
~150 PPM.

Cl41 5490008P127 Silver mica: 100 pf *10%, 500 VDCW; sim to
Electro Motive Type DM-15.

Cl42 7489162P25 Silver mica: 82 pf 5%, 500 VDCW; sim to
Electro Motive Type DM-15.

C143 5496267P10 Tantalum: 22 pf +20%, 15 VDCW; sim to Sprague
Type 150D.

Cl44L* 5496219P243 Ceramic disc: 13 pf *15%, 500 VDCW, temp coef
-80 PPM.
In G5 and G7 earlier than REV A:

5496219P244 Ceramic disc: 15 pf *15%, 500 VDCW, temp coef

-80 PPM.

Cl44H 5496219P241 Ceramic disc: 10 pf +0.25 pf, 500 VDCW, temp
coef -80 PPM.

Cl45%* 5496219P249 Ceramic disc: 27 pf £5%, 500 VDCW, temp coef
-80 PPM. Deleted in G5 and G7 by REV A.

C1l45L* 5496219P252 Ceramic disc: 36 pf +5%, 500 VDCW, temp coef
-80 PPM. Added to G5 and G7 by REV A.

Cl45H* 5496219P249 Ceramic disc: 27 pf %5%, 500 VDCW, temp coef
-80 PPM. Added to G5 and G7 by REV A.

Cl146%* 5491601P113 Paenolic: 0.47 pf *5%, 500 VDCW. Deleted in
G5 and G7 by REV A.

Cl46L* 5491601P109 Phenolic: 0.33 pf 5%, 500 VDCW. Added to G5
and G7 by REV A.

Cl46H* 5491601P113 Phenolic: 0.47 pf *5%, 500 VDCW. Added to G5
and G7 by REV A.

Cl47L 5496219P239 Ceramic disc: 8.0 pf X0.25 pf, 500 VDCW, temp
coef -80 PPM.

Cl147H 5496219P236 Ceramic disc: 5.0 pf 0,25 pf, 500 VDCW, temp
coef -80 PPM.

Cl48 5491601P111 Phenolic: 0.39 pf *5%, 500 VDCW.

C149L 5496219P241 Ceramic disc: 10 pf 0,25 pf, 500 VDCW, temp
coef -80 PPM.

C149H 5496219P237 Ceramic disc: 6.0 pf *0.25 pf, 500 VDCW, temp
coef -80 PPM.

C150 5496372P365 Ceramic disc: 470 pf *10%, 500 VDCW, temp coef
-4700 PPM.

C151 19A116655P19 Ceramic disc: 1000 pf *20%, 1000 VDCW; sim to
RMC Type JF Discap.

C152 19A116080P107 Polyester: 0,1 pf *10%, 50 VDCW.

C153 19A116655P19 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to
RMC Type JF Discap.

C154L 5496219P238 Ceramic disc: 7.0 pf *0.25 pf, 500 VDCW, temp
coef -80 PPM,

Cl54H 5496219P236 Ceramic disc: 5.0 pf #0.25 pf, 500 VDCW, temp
coef -80 PPM.

C155L 5496219P243 Ceramic disc: 13 pf *5%, 500 VDCW, temp coef
-80 PPM.

C155H 5496219P241 Ceramic disc: 10 pf +0.25 pf, 500 VDCW, temp
coef -80 PPM,

C156 5494481P112 Ceramic disc: 1000 pf £10%, 1000 VDCW; sim to
RMC Type JF Discap.

Cl57L 5496219P238 Ceramic disc: 7.0 pf +0.25 pf, 500 VDCW, temp
coef —-80 PPM.

C157H 5496219P236 Ceramic disc: 5.0 pf +0.25 pf, 500 VDCW, temp
coef -80 PPM.

Cl158 19A116655P19 Ceramic disc: 1000 pf *20%, 1000 VDCW; sim to

and RMC Type JF Discap.

C159
——————— DIODES AND RECTIFIERS - - - - - - =

CR104 19A115250P1 Silicon.

thru

CR106

CV103x* 5495769P8 Silicén, capacitive: 33 pf +20%, at 4 VDC.
Deleted in G5 and G7 by REV A.

CV103L* 5495769P9 Silicon, capacitive: 33 pf #20%, at 4 VDC.
Added to G5 and G7 by REV A.

CV103H* 5495769P8 Silicon, capacitive: 33 pf +20%, at 4 VDC.
Added to G5 and G7 by REV A.
——————— JACKS AND RECEPTACLES - - - - - = -

J101 19A116832P1 Receptacle, coaxial: sim to Cinch 14H11613.

SYMBCL GE PART NO. DESCRIPTION SYMBOL GE PART NO. DESCRIPTION
J103 19B219374G1 Connector. Includes: R141 3R152P103K Composition: 10,000 ohms +10%, 1/4 w.
194116651P1 Contacts. (9). R142 3R152P620J Composition: 62 ohms *5%, 1/4 w.
__________ INDUCTORS — — — — - — — _| _ R143 3R152P331K Composition: 330 ohms *10%, 1/4 w.
L102 19B209420P130 Coil, RF: 27.0 ph +10%, 3.60 ohms DC res max; R144 SR152P181K Composition: 180 ohms £10%, 1/4 w.
sim to Jeffers 441316-5. R145 3R152P390K Composition: 39 ohms +10%, 1/4 w.
L104 7488079P7 (snlln?kio ?géfeiésgﬂi‘-%%’ 0.50 ohms DC res max; R146 3R152P333K Composition: 33,000 ohms *10%, 1/4 w.
L105 7488079P18 Choke, RF: 15.0 ph *10%, 1.20 ohms DC res mak; R148 SR77P1003 Composition: 10 obms 5%, 1/2 w.
sim to Jeffers 4421-9K. R149 3R152P100K Composition: 10 ohms *10%, 1/4 w.
L106 7488079P5 ke oigens58,4h 210%, 0.15 ohms DC res max; R152% 3R152P391K Composition: 390 ohms 10%, 1/4 w. Added to
E%EZ 19B209420P123 22;1;0R§;ff§;§045265§?%’ 1.80 ohms DC res max; R153% 3R152P100K (égmg:zié’iiog}:, Rég Xk.uns +10%, 1/4 w. Added to
“““““““ PLUGS ~ = = = = ~ - = = = - = = = = = - = = - TRANSFORMERS = = = - ~ = = =
poo2 Includes: T103 19D416843G1 Coil. Includes:
19B219594P2 Contact strip: 8 pins. 5493185P12 Tuning slug.
19B219594P3 Contact strip: 9 pins. T104 19D416843G3 Coil. Includes:
__________ TRANSISTORS ~ ~ - — — — — — 5493185P12 Tuning slug.
Qois 10411533051 Silicon, NPN. T105 19D416843G2 Coil. Includes:
In G5, G7 of REV A and earlier: 5493185p12 Tuning slug.
In G6, G8 of REV B and earlier; T106 19D416843G7 Coil. Includes:
19A115910P1 Silicon, NPN; sim to Type 2N3904, 2‘1‘37
Qlo4 194115330P1 Silicon, NPN, 5493185P12 Tuning slug.
éillg‘; :rllgs 19D416843G5 Coil. Includes:
Q107 19A115328P1 Silicon, NPN. 109 5493185P13 Tuning slug.
Q108 19A115329P2 Silicon, NPN.
311189 T110 COIL ASSEMBLY
19D416843G8
---------- RESISTORS —- = - = = = = — =
R101 3R152P561K Composition: 560 ohms *10%, 1/4w. || | | "T"TTT----- RESISTORS — = ~ = - = - - -
R102 3R152P391K Composition: 390 ohms *10%, 1/4 w. R1 3R152P151K Composition: 150 ohms *10%, 1/4 w.
R103 3R152P102K Composition: 1000 ohms 10%, 1/4 w. J _________ MISCELLANEOUS = = = = = — = =
R104 19B209358P106 I;gis’ibé?z,sc‘:;fngixmf:tLiméTsag;;:xngof? 10,000 }hms 5493185P13 Tuning slug.
R105 19B209358P108 Variable, carbon film: approx 100 to 50,000 ‘ohms T111 19D416843G4 Coil. Includes:
110%, 0.25 w; sim to CTS Type X-201, 5493185P12 Tuning slug.
R106%* 3R152P103K Composition: 10,000 ohms +10%, 1/4 w. 112 15D416843G6 Coil. Includes:
In Go, Gb of WAV B and carlicr: 5493185212 Tuning slug.
3R152P393K Composition: 39,000 obms *10%, /4 w. = [} (| __ __ _ INTEGRATED CIRCUITS - = = = = — = =
R107 3R152P331K Composition: 330 ohms #10%, 1/4 w. 1 v101 19D416542G1 Audio Transmitter.
R110 3R152P104K Composition: 0.10 megohm *10%, 1/4 w. ‘
R111 3R152P474K Composition: 0,47 megohm *10%, 1/4 w. I I e e R SOCKETS = = === ===~
R125 3R152P102K Composition: 101000 ohms +10%, 1/4 w. 1 gigl Socket. Part of Mechanical Construction. Includes:
R126 3R152P103K Composition: 10,000 ohms *10%, 1/4 w. X108 19A116779P1 Contact, electrical: sim to Molex 08-54-0404.
R127 3R152P223K Composition: 22,000 ohms +10%, 1/4 w, Quantity (6) with each.
R128 3R152P683K Composition: 69,000 obms *10%, 1 /4 w. | | \____ ______ OSCILLATORS = = = = = = = = =
R129 3R152P222K Composition: 2200 ohms *10%, 1/4 w.
R130 3R152P562K Composition: 5600 ohms *10%, 1/4 w. NOTZ:  When reordering specify ICOM Frequency.
R131 3R152P471K Composition: 470 ohms *10%, 1/4 w. cal Freq = ratl 361' uen
R133 3R152P561K Composition: 560 ohms *10%, 1/4 w.
R134 3R152P223K Composition: 22,000 ohms *10%, 1/4 w. zig\l} 19A129393G18 Externally compensated, *5 PPM, 406-512 MHz.
R135 3R152P102K Composition: 1000 ohms +10%, 1/4 w. Y1os
R136 3R152P470K Composition: 47 ohms +10%, 1/4 w. oL 194129393615 Externally campensated, £2 PP, 406-312 MHz.
R138 3R152P473K Composition: 47,000 ohms +10%, 1/4 w. Y108
R139 3R152P181K Composition: 180 ohms *10%, 1/4 w. MECHANICAL PARTS
R140 3R152P271K Composition: 270 ohms *10%, 1/4 w.
194129424G2 Can. (Used with T103-T112).
4036555P1 Insulator, washer: nylon. (Used with Q108,

Q109).

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

LBI-4622
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SCHEMATIC DIAGRAM

406—512 MHz, EXCITER BOARD
19D416859G5-G8

14

TRANSMITTER AUDIO IC

OSCILLATOR MODULES

REFERENCE TO A- AND NOT CHASSIS GROUND.

AN RF CHOKE (25-50 MICROHENRYS) IS USED IN
THE HOT METER LEAD TO AVOID DETUNING
RF CIRCUITS.

(19R622018, Rev. 5)

BUFFER MOD AMPL-| BUFFER MULT-3 AMPL -1
QIOI Qlo4 Q105 (DOUBLER) Q109
Qlo8
7 ;
\253 |
-V clo7 RI36
.IU‘F !
MOD
CHAN. GUARD
MOD ADJUST ADJUST
+ RIO5 < €28
= - cl24 | ci2s oo —L-ci58
B 50K Lcios 001 UF |00IUF “T".00IuF
~T~470
clio A 4
R OO0IUF CRIOS |CRIO6
r TO
PA
cl1o
RIO6
10K O0IUF J101
N 045V cls cliz2 RIIL
12| Clo3 ) 5 OOIUF [ 470 470K . ACRIO4
_ ‘UF‘ ’ Clo9 E RIS2
= e—u OOIUF *
L —e ®
R146
RI28
6eK 33K
L—— -1 HI
5 Yiol -
I _Jlxnou T22-0 H4Q\_‘((}H3
e T22-BL
|77
a | yioz % COMPONENT VALUES AS FOLLOWS:
I XY102 T W
N COMPONENT
i IDENTIFICATION | 406-420MHZ 450-512 MHZ
vio3 ci3l 27 24
L I xvioz c133 27 24 EXCITER REV FREQ NO. ALL RESISTORS ARE 1/2 WATT UNLESS
| BOARD LETTER | RANGE FREQ. OTHERWISE SPECIFIED AND RESISTOR
cl37 43 33 19041685965 5 206- 420 2 VALUES IN OHMS UNLESS FOLLOWED BY
B cl139 22 13 K=1000 OHMS OR MEG = 1,000,000 OHMS .
S| Yi04 ol 3 0 19D416859G6 A 48N -8R0 2 CAPACI‘LQ VALUES IN PICOFARADS {EQUAL
| Y104 44 TO MICROMICROFARADS) UNLESS FOLLOWED
R C145 36 27 [ 19041685967 B 406-420| 8 BY UF= MICROFARADS. INDUCTANCE VALUES
J103 A 19D4168596G8 A 450-512 8 IN MICROHENRYS UNLESS FOLLOWED BY
— = Cl4a6 33 47 METERING 2 7 3 4 5 MH= MIL| ;lHENRYS OR H=HENRYS.
o | >(Ynos cl47 8 5 i
2 Jbpxvios Cl49 10 6 o i 5 ; J .
. Cis4 7 5 o 3 5 =} % <
CIS5 13 10 = = = = << IN ORDER TO RETAIN RATED EQUIPMENT
9; |X¥:8% o w o o o PERFORMANCE, REPLACEMENT OF ANY
Cc157 7 5 8 8 8 8 8 SERVICE : PART SHOULD BE MADE ONLY WITH
R RI52 390 NONE a a a a a A COMPONENT HAVING THE SPECIFICATIONS
- |7 RI53 10 | NONE SHOWN ON THE PARTS ULIST FOR THAT PART.
o 1xHgY T VOLTAGE READINGS
SRR I DU DU DR P ATHESE COMPONENTS NOT PRESENT
|- ON 2ND EXCITER IN WIDE SPACE
XMTR COMBINATIONS. VOLTAGE READINGS ARE TYPICAL READINGS MADE
O, | Ylo8 WITH THE TRANSMITTER KEYED, AND MEASURED
| O XY108 WITH A 20,000 OHMS-PER-VOLT METER WITH



LBI-4622

% COMPONENT VALUES AS FOLLOWS

r——————— —

: ComP | LL L M H
PA IDENT [406-420 |450-470|470-494|494-5(2
MHZ MHZ | MRz
SEE ALTERNATE VIEW FOR 406-420 MHZ AMPL-3 . ‘
R
AMPL-2 25y DRIVER n C206 | 105 94 85 80
u c242 < 10 c217 15 12 12 12
l 7-12v w223 | P B Q203 174w | cos5 Caig |25 22 22 22
T X - e LN —— cais 7 6 6 5
TRIPLER wazz 24 i 2.5V 0% o0 Py L213 % Co20| 14 iz B I
d . C 6
: c ca17 cz2i9  c22i c22 c225 | W2 o 03‘48 Y22 o B\ t: Q204 N ZZZEJF tais Czié ‘75 ‘2 ‘66 !5
cal2 213 2 ) 3 wzm_ . w2‘|5 _ W2_l6 _ WZ." w218 W 20 < —e ,;. A w23s g c223 6 5 5 ]
c F—e—+— —o—) - 292 =7= =71 22902 w23l C224 | 105 91 9l 85
W Fe oA w209 Y 20l 3 * X * LA * | 25V . Cees5 | 12 9 ) 9
N o .. MEUS TEE Yl — & ———————&———— @ ——& ¢ o | 238 ol *czuo c - c226 5 10 S S
Jeor 7 - o o -~ 4= Czzr 0 20 19 17
;@— £ w210 | wail wal2 wars | r2os | ® T® Q205 c228 | 10 20 19 7
¢ L202 L1203 V¢ L204 Ri2| 4 ANTENNA SWITCH C225 | 10 20 9 17
BN ARE 5 | 174w L208 c247 ca4s ( L210 L2 o| ’ T cesnl 5 o = S
*x ‘ Rcezo  ARCRe02 ~ % =% o K20t . c232 | oMIT 8 7 6
cazii L czul Ce0z | c203 _| cz04 1 C209 1 | R215 _L.C 1000 | ‘ Je0e €233 [ omiT | 8 7 6
1000 ‘T 1000 1000 T 220 T 3 s , s * PR 235 L R209 202 seenoTEn [F— — — — — — — — — —— | ‘ T237 | 28 22 i7 16
Lo g R202 * g cear L ceas L2o7 L - = 100 ) Lz2l Leze  L223  Lzzd W234 (SEE NOTE 1) C2al | 13 10 9 8
= = 4 . 2 160 n . ~ A Cazi2 waz2s w w233 w234 | - < [ ot C243 | 31 25 20 19
= = R201 cz06 ¢ g reos X ce26 c227 c228 c229 ca3o| - ‘ T * D % : oo —e—! v 22aY Vo ea - ‘ ! o ezl 3l & 2 =
¢ |© i i L° . ha , 3
1K X TRcazis o | [ * ~ ¥ ¥ * ~ ¥ L220 |® ’ | | Ceas | 27 27 27 27
174w ca213 c4214 cazl5 ca2i6 ca217 * — SRR = 5 o
J * * * * * cz07 ‘ cos? c260 w230 | | I C253 | 30 23 22 20
N > o .
‘Rz ; c2i0_| cail L £ ] ] I 18 —1 et = \ | (SEE NOTE 1) C254 | 680 24 27 27
CR2O 208 L i L s L ! 5
z 208 18 T~ 150 caig cizo 05:4 T~ C224 ‘ = R217 | * DI case cueT cose ‘ \ . G258 3 >3 53 30
* * * ¢ : . | % x * [ ‘ 203 To ANT C259 | 680 24 680 | 680
| . ) ceel J203 T C260 | 680 24 27 27
| | cees 236 * L P | ( | C261 | a2 30 50 27
: | “ 1000 T Lols o | ce62 | 3 23 23 20
i ) . ’ . 73 | 263 | 680 24 680 | 680
* < = ’ | J202 TO Rx C268 | a2 30 30 27
" ' . ’ . - . /_;7 L ] R206 R207 J | | | Ce86 | 11 o B ]
c2i5 c2le —_— —— — — — - [ c250 co7a Ceg7 | 22 20 17 7
c21s -2l o ces2
R203 00 2.2UF 10 1000 U] (5% oo : I¢ : : ’ : $ Ciss | 22 20 7 7
20 N He l l : AYEY) L LOW PASS FILTEK B c289 22 20 17 17
[ LJ - T — — = = J208 C290| 11 10 9 9
2201 c266 c265 cers —— g
by Lg%g w206 2.2UF < {000 —{( o = Caz2i2| 150 6580 150 680
h * Cazig | oMIT oMT | 27 27
ur ‘ R C277 C42i9 | OMIT OMIT OMIT 2
505 €204 | 1000 1000 [ 1000 | 150
____;*7*_____7———————-—¥ﬁ——————*—————__“‘j €275 | 1000 1000 1000 27
PLISC320620 cer8 \ iz 3 e 3 B
: 1000 €207 | _omiT 27 27 27
4 - 17 EY Zi2v | c279 NOTES C231 24 1000 1000 1000
E . . X R214 5 ALL RESISTORS ARE_1/2 WATT UNLESS | | | [E]
{1203 fiicy Y ALTERNATE Vview FoR 406-420 MWz 4 , |- 50 OHM MICKOSTRIP PART OF P.W.8 OTHERWISE SPECIFIED AND RESISTOR Cosd | omiT 8 &
i3 hd : ] . . 1000 > Wl08. W c b CIRC VALUES IN OHMS UNLESS FOLLOWED BY 2351 OMIT 1000 | 1009 | 1000
cazio \ wzle w220 waal — ¢80 g w233 MCROSTRIP CIRCURITY K=1000 OMMS OR MEG = 1,000,000 OHMS a6 | 24 1000 | 1000 | 1000
ca207 & UR201 $ Rez0 carz 5T e oo e (e (4 ) ART OF PW B. SEE 19320642 FOR CAPAGITOR VALUES IN' PICOFARADS (EQUAL c285| 18 OMIT | OMIT | OMIT
T -ossur h 2y 10u — T J can0s | c2si ca8s c236 | (s ® DIMENSIONS 10 MCROMCROFARADS) UNLESS FOLLOWED rcazs 6 OMT [ omMm | omiT
- — d N i < AL
— 1000 c4202 T {50 I * * * ) 281 2 Q201-Q200 AND Q215 CALLED FOR ON IN MICROHENRYS UNLESS F%L._;‘EEXA;L&ES oMmIT omiT OoMIT
R234 | i y , PLI9C3 20620, MH= MILLIHENRYS OR Hx HENRYS. OMIT | OMIT ?M'T
oMIT | eMT | omiT
560 220 4 ALL COMPONENTS MARKED W!TH
e OMIT OMIT OMIT
. | c282 ASTERICK (%) SEE COMPONENT VALUE 5 B £
Q213 Razs -Ca208 SR2s2 4208 we_ s 720 ® TABLE PRE SENT| PRESENT| PRESENT
470 L033UF 5 6.8 JEY PLI9C320620 ] INDICATES A- PRE SENT| PRESENT] PRESENT
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121, 3 g S
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~ 15 UF 4.22K s ’ C237 > = z Cag4 37 g7 47
* P : ! - - - T [ > OMIT
POWER yens l w b £ £ & i 208 ] + (225 T |
R e ~
+ c4208 oSt T $ | ¢ 83 3 e VOLTAGE READINGS } A A= ceg3 L o
B < 033 UF feze B Qzi2 b 8 = gz g & ERING JOLTAGE READINGS ARE TYPICAL READINGS 2 = CHASSIS GROUND jex 555 £ |
™ ’ | € ¥ 3 35 2 2 J205 METER MADE WITH TRANSMITTER KEYED , AND
cazol 4 0 4 <« g z ((TOP VIEW) MEASURED WiTH A 20,000 OHMS-PER-VOLT ¥ c294
o o — A T o 4‘
Y CR205 680 zov l | g 2 ELr Iz T SeAsars GROUND, n R Croe (g?-gg | 042::" q —_ -
| * 6 o 6 o w w réigo'}r"gN/ARng)stDg?E[t)\ll:\JNGT';E: g?JCLTIEJSE.R i IN ORDER TO RETAIN RATED EQUIPMENT 1 PA ASM LTR | HEATSINK AS LTR | FREQUENCY
[ | o | © w B ow W » NOTE: READINGS AT Q202 COLLECTOR AND | Tk PERFORMANCE, REPLACEMENT OF ANY ‘o 19C32062005 1982196886 | 406-420 MHZ
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W Croos S 680 k227 I f; | &% - TAKEN WITH THE TRANSMITTER ADJUSTED —_—== - — — — — — {A COMPONENT HAVING THE SPECIFICATIONS 1G|[19C 32062067 [~ T 19B2I686G5 | | 19D417i6€63 | A [ 470-454 Mz
06 2w 120 7 FOR 40 WATTS OUTPUT. THESE READINGS SHOWN ON THE PARTS LIST FOR THAT PART | 5[ 19C3 2062068 195821568465 19041716664 494-512 Mrz
| __J S’F‘LPLOWVQ,S“A'SESSET”Dé'SﬁT&',‘L TRHZE%SE”'NG - T | 15C 320620617 19B219688GI7| | 19D 41716661 [ 406-4920 MRZ
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SCHEMATIC DIAGRAM

406—512 MHz, 40-WATT POWER AMPLIFIER
19C320620G5-G8
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LBI-4622

PARTS LIST

LBI1-4619A
406-420, 450-512 MHz

40 WATT POWER AMPLIFIER

19C320620G5~G8

SYMBOL GE PART NO. ‘DESCRIPTION
---------- INDUCTORS - = = = = = = - =
L295 19A129562P2 Coil,
and
L296
———————— — — TRANSISTORS - - - - = = -
Q20 19A129283P1 Silicon, NPN.
Q20 194116953P1 Silicon, NPN.
Q203 19A116953P2 Silicon, NPN.
Q204 19A129283P4 Silicon, NPN.
thru
Q206 .
Q215 19A116742P1 Silicon, NPN,
.- ~ = = THERMISTORS - = - = = = ~ - — —
RT201 19A129379GL Thermistor.,
POWER AMPLIFIER BOARD
19D417166Gl 403~420 MHz (LL)
19D417166G2 450-470 MHz (L)
19D417166G3 470-494 MHz (M)
19D417166G4 494-512 MHz (H)
------- ~ - ~ CAPACITORS = = = = = = - = =
c201 19A116655P20 Ceramic disc: 1000 pf +10%, 1000 VDCW;
and sim to RMC Type JF Discap.
Cc202
€203 19A116679P220K Mica: 220 pf *10%, 250 VDCW,
C204LL 194116655P20 " Ceramic disc: 1000 pf *10%, 1000 VIDCW;
sim to RMC Type JF Discap.
c2041 19A116655P20 Ceramic disc: 1000 pf *10%, 1000 VDCW;
sim to RMC Type JF Discap.
C204M 194116655P20 Ceramic disc: 1000 pf +10%, 1000 VDCW;
sim to RMC Type JF Discap.
¢204H 19A116655P8 Ceramic disc: 150 pf *10%, 1000 VDCW;
sim to RMC Type JF Discap.
C205 19A116655P8 Ceramic disc: 150 pf +10%, 1000 VDCW;
sim to RMC Type JF Discap.
C206LL 19A116952P105 Silver mica: 105 pf 2%, 250 YDCW; sim to
Underwood Type J1HF,
C206L 19A116952P94 Silver mica: 94 pf £2%, 250 VDCW; sim to
Underwood Type J1HF,
C206K 19A116952P85 Silver mica: 85 pf *2%, 250 VDCW; sim to
Underwood Type J1HF.
C206H 19A116952P80 Silver mica: 80 pf *2%, 250 VDCW; sim to
Underwood Type J1HF,
c207 5496218P249 Ceramic disc: - 27 pf +5%, 500 VDCW, temp
coef -80 PPM,
c208 19A116655P20 Ceramic disc: 1000 pf +10%, 1000 VDCW;
sim to RMC Type JF Discap.
€209 19A116656P3J0 Ceramic disc: 3 pf 0.5 pf, 500 VDCW, temp
coef O PPM.
c210 7489162P9 Silver mica: 18 pf 5%, 500 VDCW; sim to :
Electro Motive Type DM-15,
c211 19A116655P8 Ceramic disc: 150 pf 110%, 1000 VDCW;
sim to RMC Type JF Discap.
c212 19A116656P3J0 Ceramic disc: 3 pf 0.5 pf, 500 VDCW, temp
coef O PPM,
C213LL 19A116656P3J0 Ceramic disc: 3 pf 0.5 pf, 500 VDCW, temp
coef 0 PPM.
C€213L 19A116656P3J0 Ceramic disc: 3 pf +0.5 pf, 500 VDCW, temp
coef 0 PPM.

GE PART NO. DESCRIPTION SYMBOL GE PART NO. DESCRIPTION SYMBOL GE PART NO. DESCRIPTION SYMBOL GE PART NO. DESCRIPTION
SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION SYMBOL
c224H 19A116952P85 Si1 85 + N C253LL 194116952P31 Silver mica: 31 pf 2%, 250 VDCW; Sim t 265 19A116655P20 c ic disc: 1000 pf +10% 00 VDCW; C290LL 19AL16952P11 Dndeeromica: LI RL 0.5 pT, 200 VOOW; simto |\ Lo INDUCTORS = - - - = - - - ~ 1223t 19032062302 e CABLES - ~ - = = - _ - _
c213M 194116656P350 Ceramic disc: 3 pf ¥0.5 pf, 500 VDCW, temp Undoenood gupe g1y “2%s 280 VDOW; sim to C236LL 1OALLE636P24JO0 | Ceramic disc: 24 pf 5%, 500 VDCW, temp coef Underwood Type JIHF. = peme ¢ Sin to RMC Type JF Discap. ’ Undervood Type JLHF. L2238 19C320623P2 Coil :
coef O PP, . . . : " ) 1201 19412077361 Coil 2 . W202 19A129571P1 Strap.
) ) ) c290L 19A116952P10 Silver mica: 10 pf 0.5 pf, 250 VDCW: sim to : .
— s491238012 Coramio dise: 2 pf £0.25 p, 500 VICW, Cc225LL 19A116656P1270 | Coramic disc: 12 pf £5%, 500 VOCH, temp coet c236L 19A116655P20 ;I?;a;ngcngés;;pelggn])gz +10%, 1000 VDCW; c253L 19A116952P23 zsxﬁ:f-:o"é;c;;pezilﬁﬁ 40.5 pf, 250 VDCW; sim to c266 5496267P13 Tantalun: 2.2 uf £20%, 20 VOCW; sin to Sprague Underwood Type J1HF, L202 7488079818 Choke, RF: 15.0 yh £10%, 1,30 ohms DC res max: L223H 19C320623p2 Coil. #203 198219995P1 Jumper.
temp coef *120 PP, ‘ cap., ) : . . sim to Jeffers 4421-9K. - i
co25L 194116656p0J0 o s . s tca: 22 . . i . ) C290M 19A116952P9 Silver mica: 9 pf ¥0.5 pf, 250 VDCW; sim to L224LL 19C320623P1 Coil, %204 198219995p2 Jumper.
c214 1641166558 Ceramic disc: 150 pf +20%, 1000 VDCW; ge;;:lc disc: 9 pf +0.5 pf, 500 VDCW, temp coef C236M 19A116655P20 Ceramic disc: 1000 pf +10%, 1000 VDCW; C253M 19A116952P22 Uxéver 1::‘(:%. 2“15; 10.5 pf, 250 VDCW; sim to C267 7489162P9 Silver mica: 18 pf 15%1,5500 VDCW; sim to Underwood Type J1HF. L203LL 194129233P4 Coil 24 "
2 = s H . im to RMC Type JF Discap. . Underwo 'ype . Electro Motive Type DM-15. N . L224L 19C320623P2 Coil.
sim to RMC Type JF Discap. s P . . w205 198219995P3 Jumper.
c290H 19A116952P9 Silver mica: 9 pf +0.5 pf, 250 VDCW; sim t i
c215 19A116655P20 Ceramic disc: 1000 pf +10%, 1000 VDCH; c2254 194116656P950 Ceramic dise: 9 pf $0.5 pf, 500 VDCW, temp coef C236H 19A116655P20 Ceramic disc: 1000 pf +10%, 1000 VDCW; C253H 194116952820 sié"" O e 0 RE %0.5 p?, 250 VICW; sim to C268LL 19A116952P42 Silver mica: 42 pf $2%, 250 VDCW; sim to Underwood Type JIHE. s e 12031 194129233p2 Coil. L2zaM 1SE32062302 Coll. w206 198219986P1 Jumper
H * N ; . ’ nderwood Type J1HF. Underwood Type J1HF, :
sim to RMC T JF Di N sim to RMC Type JF Discap. 5 .
n £o ype scap c201 19A116655P20 Ceramic disc: 1000 pf £10%, 1000 VDCH: L2038 194129233P3 Coil. L224H 190320623P2 Coil. w207 198219995P5 Jumpet
216 549626713 Tantalum: 2.3 uf 4208, 20 YDOW; sim to Sprague Cc225H 194116656P930 Ceramic disc: 9 pf 0.5 pf, 500 VDCW, temp coe? c237LL 19A116952pP28 Silver mica: 28 pf 2%, 250 VDCH; sim to c254LL 19A116655P18 Coramic disc: 680 pf 0%, 1000 VoCH; C268L 19A116952P30 Silver mica: 30 pf 2%, 250 VDCW; sim to and sin to RKC Type JF Discar.” ; 0o SN - umpet.
ro2, +20%, H . sim to RMC Type JF Discap. Underwood Type J1HF 292 . v Npri
Type 150D, Underwood Type J1KHF. ¥ . w208 (Part of printed wiring board 19D417162P1 £
[ e IO TRANSISTORS - = = = ~ - - - or
p— 10A116656P1570 | Ceramtc disc: 15 pf £5%, 500 VDO, temp C226LL 194116656P5J0 Ceramic disc: 5 pf 30,5 pf, 300 VDCW, temp coef c237L 19411695222 Silver mica: 22 pf 0.5 pf, 250 VDCW; sim to c2541 19A116656P240 | Coramic disc: 24 pf 45%, 500 VICW, temp coet Cc268M 19A116952P30 Silver mica: 30 pf 2%, 250 VDCW; sim to c293 19A116679P220K | Mica: 220 pf +10%, 250 VDCW. L2ot 1oA1297736L Coil. ko3 b M, H and 19D417402P1 for LL).
: +6%, R 14
606f O DM ’ . Underwood Type J1HF, . Underwood Type J1HF, 1205 LoB2104d7ps \ Q207 19A116201P1 Silicor, NPN.
c294 19A116655P8 Ceramic disc: 150 pf £10%, 1000 VDCW; Coil. w238 1982 i
€226L 19A116952P10 Silver mica: 10 pf #0.5 pf, 250 VDCW; sim to c237M 19A116952P17 : + s C254M 5496218P249 Ceramic disc: 27 pf 5%, 500 VDCW, t : +29 ; i . e ; ili . 9B219995P4 Jumper.
C217L 19A116656P1 . 4 pf, H Silver mica: 17 pf 0.5 pf, 250 VDCW; sim to : pf * , temp C268H 19A116952P27 Silver mica: 27 pf 2%, 250 VDCW; sim to sim to RMC Type JF Discap. ; Q208 19411591021 Silicon, NPN; sim to Type 2N3904.
o 200 | Ceramic disc: 12 pf 5%, 500 VDCW, temp Underwood Type J1HF. Underwood Type J1HF. ’ coef ~80 PPH. ’ Underwood Type J1HF. e ® L206 7488079740 Choke, RF: 5.60 uh $10%, 0.15 ohms DC res max; v
- 19411695259 i1 ) 6 pt %0.5 pf. 250 YDCW: si casa 54962189240 cerante ai < 555, 5 €295 19A116655P18 Ceramic disc: 680 pf #10%, 1000 VDCW; sim to Jeffers 4422-1K. Q209 19A115768P1 Silicor, PNP; sim to Type 2N3702. | | | | ____ . __ FILTERS
c217M 19A116656P12J0 | Ceramic disc: 12 pf %5%, 500 VDCH, temp ver mica: 9 pf *0.5 pf, ; sim to C237H 19A116952P16 Silver mica: 16 pf +0.5 pf, 250 VDCW; sim to H P eramic disc: 27 pf *5%, 500 VDCW, temp c269 19A116655P20 Ceramic disc: 1000 pf #£10%, 1000 VDCW; and sim to RMC Type JF Discap. L207LL 1982094401 1 3 I T T ot sl
Underwood Type J1HF. Underwood T J1HF coef -80 PPM, im to RMC T: JF Di €296 30P125 Coil, RF: 10.0 ph *10%, 3.10 ohms DC res max; Q211
coef 0 PPM ype . sin to ype scap. sim ’ ’ 7201 19B219649G3 Fil
) to Jeffers 4446-4, ilter.
217 1941166561200 | Ceramic datsc: 12 pf 5%, 500 VDOH, temp c226H 19A116952P9 Silver mica: © pf 20.5 pf, 250 VDCW; sim to c238 19A116656P3J0 Ceramic disc: 3 pf +0.5 pf, 500 VDCW, temp coef c255 7489162P9 Silver mica: 18 pf 5%, 500 VOCW; sim to €270 19A116655P20 Ceramic disc: 1000 pf *+10%, 1000 VDCW; c4201 19A116655P18 Ceramic disc: 680 pf +10%, 1000 VDCW; L207L 748807918 Choke, RF: 15.0 ph #10%, 1.20 ohms DC Q212 19A115910P1 Silicor, NPN; sim to Type 2N3904.
coef O DPM » ’ nderwood Type . 0 . ectro Motive Type IM-15, sim to RMC Type JF Discap. . and sim to RMC Type JF Discap. sim 10 : +9 BD = » Lo ohms res max;
K 02 0 Jeffers 4421-9, Q213 19A115779P1 silicor, PNP; sim to Type 2N3251.
p— 19411605225 Silver mica: 25 pf %25, 250 YDOW: sim to c227LL 1941165621000 | Coramic disc: 10 pf 0.5 pf, 250 VDOW; sim to c239 19A116655P20 Ceramic disc: 1000 pf *10%, 1000 VDCH; c256 19A116655P20 Geramic dige: 1000 pf £10%, 1000 VICH; c271 19A116655P8 Ceramic disc: 150 pf #10%, 1000 VDCW; L207M 7488079718 Choke, RF: 15.0 uh +10%, 1.20 ohms DC HEAT SINK ASSEMsLY
Underwood Type J1HF, ’ ' . sim to RMC Type JF Discap. £ 0 RMC Type JF Discap. sim to RMC Type JF Discap. £4203 19A116080P104 Polyester: 0,033 pf +10%, 50 VDCW. sim to Jeffers‘4421—§ T onms res max;
L Y NS RESISTORS = = = = ~ - = = =
c227L 19A116952P20 Silver mica: 20 pf 0.5 pf, 250 VDCW; sim to c240 7489162P9 Silver mica: 18 pf +5 ; c257 5496267P13 Tentalum: 2.2 uf £20%, 20 VDCW; sim to § 272 19A116655P2 Ceramic disc: 1000 pf +10%, 1000 VDCW; c4204 19A1166! ise:
C218L 19A116952P22 Silv ica: 22 pf + . si s H T a: 18 pf £5%, 500 VDCW; sim to um «2 pf & ; sim to Sprague C: 9A D20 eramic disc: pf *10% 0 VDCW; A 55P20 Ceramic disc: 1000 pf *+10%, 1000 VDCW; : 15.0 ph +10%, 1.20 ohms DC res max: | | nont | awicomimns | oo L L .
Silver wica: 22 pt $2%, 250 VOW; sin to Underwood Type J1HF. Electro Motive Type DK-15. ; Type 150D, ’ ) sim to RMC Type JF Discap. i e L207H 7488079H18 Shoke, BF: 15.0 uti £10%, 1.30 ohms DO res max; R201 3R152P102J Composstion: 1000 ohms 5%, 1/4 w. CAPACITORS - - = - = - - - -
co18M 19A116952p22 Silver mica: 22 pf #2%, 250 VDCW: sim to C2274 194116952P19 Silver mica: 19 pf £0.5 pf, 250 VDCW; sim to C241LL 19A116679P13D Mica: 13 pf :.5 pf, 250 VDCW. C258LL 19A116952P31 Silver mica: 31 pf 2%, 250 VDCW; sim to c273 19A116655P8 Ceramic disc: 150 pf *10%, 1000 VDCW; €4205 19A116080P104 Polyester: 0.033 pf *10%, 50 VDCW L208 19B219457P3 Coil R202 3R77P10LJ Composition: 100 ohms 5%, 1/2 w. ana 1oaLLgTosRL ii;“'!i“ériie‘é;§‘l‘£“ég7°"” Bt $125 ~0%, 500 VDCW;
- —Eh ’ nderwood Type . Underwood Type J1HF, and sim to RMC Type JF Discap. ° - "
Underwood Type J1HF, yp yp ) c298
c241L 19A116679P10D Mica: 10 pf +,5 pf, 250 VDCW. c274 C4206 5496267P14 Tantalum: 15 pf *20%, 20 VDCW; sim to § L209 7488 R203 3R77P150J Compos:tion: 15 ohms 15%, 1/2 w
227 6952p17 i jea: N - . . : #20%, ; prague 079540 Choke, RF: 5.60 uh +10%, 0.15 ; , .
c218H 19A116952p22 Silver mica:. 22 pf #2%, 250 VDCW; sim to 2278 19411695 Silver mica: 17 pf 0.5 pf, 250 VDOW; sim to ) . c258L 19A116952P23 Silver mica: 23 pf #0.5 pf, 250 VDCW; sim to on Type 150D, Sim £0 Jeitens aaam1 0% ohms DC res max; 20 . ) 299 19A115680P10 Electrolytic: 200 pf +150% -10%, 18 VDCW; sim
Undermood Tipe. J1E. vp . c241u 19A116679P9D Mica: 9 pf .5 pf, 250 VDCHW, Underwood Type J1HF. c275LL 19A116655P20 Geramic dise: 1000 pt $10%, 1000 VDOW; c1200 1oA116080p104 . r204 19B209022P131 Vireyownd: 4.7 ohms $10%, 2 w; sin to IRC fo Mallory Type TT. , ;
o . sim to ype scap. P: Polyester: 0.033 uf *10%, 50 VDCW L210LL 7488079H18 : 9% ype BiH.
c228LL 19A116656P10J0 | Ceramic disc: 10 pf 0.5 pf, 500 VDCW, temp coef c2a1n 19A116679P8D Mica: 8 pf .5 pf, 25 258M % 11 : + ; : : Choke, RF: 15.0 ph £10%, 1.20 ohms DC res max;
C219LL, 19A116656P7J0 : + ’ B : pf £.5 p 0 VDCW, C2584 19A116952P23 Silver mica: 23 pf +0.5 pf, 250 VDCW; sim to and
! o | PT 0.5 pf, 500 VDCW, temp 0 PPM. ’ Underwood Type J1HF. c275L 194116655P20 Ceramic disc: 1000 pf +10%, 1000 VDCW: c4208 sim to Jeffers 4421-9. R205 3R152P1027 Composition: 1000 ohms *5%, 1/4 w. .o
© ) c228L 194116952P20 5i1 i 20 pf +0.5 5 ; c242 19A116656P24J0 | Ceramic disc: 24 pf #5%, 500 VDCW, temp coef k sim to RMC Type JF Discap. L210L 7488079840 Choke, RF: 5.60 uh 10%, 0.15 ohms DC res max: . ) T 7 7 - DIODES AND RECTIFIERS - - - - - - -
c219L 194116656P6.J0 Ceramic disc: 6 pf +0.5 pf, 500 VDCW, temp Underwood Type ik, "% B 200 VDOE; sim v o PPM. Earlier than REV A: - 164116655520 Ceramic disc: 1000 pf 410%, 1000 VDO C4209 194116655P8 Cirartnicnaés;: 150 pt £10%, 1000 VDOW; sim to Jetfers 4422-1. O O s DC res max; B206 3R77P100J Composition: 10 ohms +5%, 1/2 w. CR295 19A116783p1 Silicon.
coef O PPM. ‘ . ks i sim to 'ype Discap. P B
cazen 10A116952010 Silver mica: 19 pf 0.5 pf, 250 VOW: sin to c243LL 19A116952P31 Stlver mica: 31 pt 42%, 350 VOCW; sim to 19A116952P22 Silver méc;}:' 22 pI $0.5 ptf, 250 VICW; sim to sim to RMC Type JF Discap. c4210 b P L210K 7488079P18 Choke, RF: 15.0 uyh +10%, 1.20 ohms DC res max: Rr207
Cc219M 19A116656P6J0 C ic disc: 6 pf +0.5 pf \ : =0 ’ 5 nderwood Type . nderwoo pe JIHF. o £ ’ g, ’ Y [CHN [ N (R, - - MISCELLANEQUS - — - — - —
Coramic disc: 6 pt 0.5 pf, 500 VDCW, temp Underwood Type JLHF, c275H 10A116656P2700 | Ceramic disc: 27 pf 5%, 500 VDCW, temp coef ca211 19A116655P20 Ceramic disc: 1000 pf +10%, 1000 VDCW; Sim to Jeffers 4421-9. R209 3R78PLO1J Compos:tion: 100 ohms 5%, 1 w. MISCELLANEGUS Tt
cozsH 19A116952P17 Silver mica: 17 pf 0.5 pf, 250 VDCH; sim to €243L 19A116952P25 5iéve§°m;c;: 2315; +2%, 250 VDCW; sim to C258H 19A116952P20 lsllévar mica: 20 pf $0.5 pf, 250 VDCW; sim to 0 PPM. sim to RMC Type JF Discap. L210H 7488079P18 Choke, RF: 15,0 ph $10%, 1.20 ohms DC res max; R210 3R78P100J c ti 10 18D416712P5 Insulation. (Located under component board)
Cc210H 19A116656P5J0 Ceramic disc: 5 pf +0.5 pt ar *0.5 pf, i nderwood Type . nderwood Type J1HF. : RE: 150 uh £10%, 1. ; : ompos.tion: ohms *5%, 1 w, . .
coet 0 DPE P pf, 500 VDCH, temp Underwood Type J1HF. c276 19A116655P20 Ceramic disc: 1000 pf +10%, 1000 VDCH; c4212L 19A116655P18 Ceramic disc: 680 pf +10%, 1000 VDCH; sim to Jetfers 4421-9. and ' 19B201074P320 1 X
. — 10A11665671000 | Coramic a1 10 pf £0.5 pt. 500 YDOH. ¢ . c243M 19A116952P20 Silver mica: 20 pf +0.5 pf, 250 VDCW; sim to C259LL 19A116655P18 Ceramic disc: 680 pf +10%, 1000 VDCW; thru sim to RMC Type JF Discap. sim to RMC Type JF Discap. ! L211 19B219457P3 Coil R211 TReauith é"ﬁ%ﬁi"ia’s’?ﬂ’g”}m‘ No. 6-32 x 1-1/4.
C220LL 10A116952514 Silver mice: 14 pf 40.5 pf, 250 VOOW: sim to eramic disc: pt +0.5 pf, , temp coe Underwood Type J1HF. sim to REC Type JF Discap. €280 : '
' ’ Cerams 212 3R78P101S Composition: 100 ohms + 1
Underwood Type J1HF. . C4212LL 19A116655P8 Ceramic disc: 150 pf +10%, 1000 VDCW; L213 1 R mpos:tion: ohms £5%, 1 w. 5492178P2 Washer, s tension. -
ype caz0L LoA126652p20 Silver mica: 20 B 0.5 pf. 250 YDOW: eim ¢ c2430 19A116952P19 Silver mica: 19 pf +0,5 pf, 250 VDCH; sim to c259L 19A116656P24J0 | Ceramic disc: 24 pf 5%, 500 VDCW, temp coef c281 19A116679P220K | Mica: 220 pf +10%, 250 VDCW, sim to RAC Type JF biscap.’ 9412034661 cotl. ¥ SPring tension, (Used with G201-0206).
c220L 19A116952p12 Silver mica: 12 pt 0.5 pf, 250 VIOW; sim to Siiver mica: 20 Bf *0.5 pf, 25 ; sim to Underwood Type JIHF. o PP, thru caziom LoAL16655p8 s 1214 198219457p3 Coil. R213 19C320212p2 Shunt resistor. N207P15C6 Hexnut: No. 8-32, (Used with Q201-Q206).
Underwood Type J1HF. . N Ceramic sc: 150 pf +10%, 1000 VDCW;
C244 19A116655P20 Ceramic disc: 1000 pf +10%, 1000 VDCW; C259M 194116655P18 Ceramic disc: 680 pf +10%, 1000 VDCW; sim to RMC Ty ! ’ k214 1 6 .
. o : + pe JF Discap. L215LL 7488070818 Chok. 1. N . 9A116022p1 Insulator, bushing. (Used with Q215).
ca20m 194116952512 Silver mwice: 13 pf £0.5 pf, 250 VDOW; sim to cazou 19A116952P19 Stlver mica: 19 pf £0.3 pf, 250 VDCW; sim to sim to RMC Type JF Discap. sim to RUC Type JF Discap. ' c285 5196218245 Ceramic disc: 18 pf 5%, 500 VDCW, temp Sin 6 Jetfers d4by-g v !+20 ohme DO res max; i . N
Undermood Tepe S10F. nderwood Type J1HF. - s406267513 Tantalum: 2.2 bt 5305, 2 VDO sim o S caso . coof 0 DDM. caz12n 19A116655p18 Ceramic disc: 680 pt £10%, 1000 VDCH; . R215 3R152P510J Compos.tion: 51 ohms 5%, 1/4 w. 19A116023P1 Insulator, plate. (Used with Q215).
‘n s : . b s ; sim to Spragre H 19A116655P1. Ceramic disc: 680 pf *10%, 1000 VDCW; sim to RMC Type JF Discap. L215L 7488079P40 Choke, RF: 5,60 ph *10 . ap1s
c2201 19A116952p11 Silver mica: 11 pf +0.5 pf, 250 VDCW; sim to 2200 194116952P17 151;5;55102;0:91151}1}'}; 40.5 pf, 250 VDCW; sim to Type 150D, sim to RMC Type JF Discap. c286LL 19A116952P11 Silver mica: 11 pf 20.5 pf, 250 VOCW; sim to . Sim €6 Joiters 44ds-1 " 01 ohms DC res max; R216 3R152P2005 Compos.tion: 20 ohms 5%, 1/4 w. N5602P015 "O" Ring. (Used with Q215).
Underwood Type J1HF. c246 7489162P9 Silver mica: 18 pf #5%, 500 VDCW; sim to Cc260LL 19A116655P18 Ceramic disc: 6 +1 ; tndermood Type JIHF. caaLsiL [ORLIGESORRI0 | Copm.c TS © Pf %05 pf, 500 VICH, temp coet R217 SRTTPATOS Composition: 47 ohms +5%, 1 N i
. c2301L 10A116656P550 Ceramic disc: § pf 0.5 pf, 500 VDCH. tem . Bleger meat 5%, 3 1 5. eramic disc: 680 pf +10%, 1000 VDCW; 0 PPK, L215M 7488079P18 Choke, RF: 15.0 yh +10%, 1.20 ohms DC res max; position: S 8%, 1/2 w. N402P7C6 Washer: No. 6. (Used with Q215).
co2iLL 19A1166562730 Ceramic disc: 7 pf 0.5 pf, 500 VDCW, temp Ceran 1 5 pf $0.5 pf, , temp coe ectro Motive Type DM-15. sim to RMC Type JF Discap. c286L 19A116952P10 Silver mica: 10 pf 0.5 pf, 250 VDCW; sim to Sin t6 Jeffers 44%1-9, ; o )
> posiiraioy . o Loal16952018 Silver mica: 18 pf £2%. 250 VoCH: Underwood Type J1HF. c42141L 1941166561000 | Coramic dise: 10 pt 0.5 pf, 500 VDCH, temp coef R218 3R152P153] Composttion: 15,000 ohms #5%, 1/4 w. 19A120888P1 Insulator. (Used with Q215 under washer).
cagoL 194116952510 $ilver mica: 10 pf £0.5 pf, 250 VOCH; sim to Sitver mica: 18 pf iag, W; sim to c260L 19A116656P24J0 | Ceramic disc: 24 pf 5%, 500 VDCW, temp coef o PPN, L215H 7488079P18 Choke, RF: 15.0 ph +10%, 1.20 ohms DC res max; o 3R15206 .
c221L 19A116656P6J0 Ceramic disc: 6°'pf %0,5 pf, 500 VDCW, temp Underwood Type JIHF. : ; ype . O PR, C286M 194116952P9 giéver mgica: 9J;1:£F:o.5 pf, 250 VDCW; sim to . sim to Jeffers 4421-9. ’ R219 3R152p6825 Composition: 6800 ohms #5%, 1/4 w. 19A129661P1 Insulator. (Located by L295, L296).
coef O PPM. . . nderwood Type . c4215LL 19A116656P10J0 | Ceramic disc: 10 pt #0.5 pf, 500 VDCW, temp coef ) - o )
c230u 19411695259 Silver mica: 9 pf £0.5 pf, 250 VOCH: sim to C247L 194116952P15 Salver mica: (13T 2%, 250 VDCW; sim to c260M 5496218P249 Ceramic disc: 27 pf 5%, 500 VDCW, temp o ppM, ’ 1216 198219457p3 Coil, h220 3R152P101S Composition: 100 ohms 5%, 1/4 w, 194129434P1 Washer. (Used with €207, C298).
c221M 19A116656P6J0 | Ceramic disc: 6 pt +0.5 pf, 500 VDCW, temp Underwood Pype JiHE. 0’ ; ; P : coef -80 PPM. Cased 194116952P9 ey e e yhapt0-5 P, 250 VDCH; sim to Ro21
coef O DPK, : c2a7 19A116052p18 Silver mica: 13 nderwood Type JIHF. C4216LL 19A116656P10J0 | Ceramic disc: 10 pf #0.5 pf, 500 VDCW, temp coef L217 19A129346G1 Coil. 19B209502P1 Terminal, stud. (Used with C286-C290)
: pf +2%, 250 VDCW; sim to C260H 5496218P249 Ceramic disc: 27 pf 5%, 500 VDCW, t ’ ’ ! '
. + , ; : P , , temp 0 PPM. )
ooty 16A1166568650 Goramis diee: © pf £0.5 pf, 500 VDO, teimp C230H 19A116952P9 EiéZiioﬁé“‘T‘;pega‘{é{” pf, 250 VDCW; sim to Underwood Type J1HF. coef ~80 PRM. C287LL 194116952p22 Silver mica: 22 pf 0.5 pf, 250 VDCW; sim to L218LL 7488079R18 Choke, RF: 15.0 uh $10%, 1.20 ohms DC res max; R222 194116278P233 Metal tilm: 2150 ohms #2%, 1/2 w.
coef O PPM, c247H 19A116952p11 Silver mica: 11 pf +2%, 250 VDCW; sim to €261LL 19A116952P42 Silver mica: 42 pf 2%, 250 VDCW; sim to Underwood Type JIHE. camLL 19A116656P610 CPRMLC 1se7 6 pf £0.5 pf, 500 VDCH, temp coef sim to Jetfers 4421-9. R223 19A116278P217 Metal tilm: 1470 ohms ¥2%, 1/2 w
1 0 : Y o : , g . : 2%, .
ca221L 10A116952P18 Silver mica: 18 pf *0.5 pf, 250 VDCW; sim to C231LL 9A116656P24J geramic disc: 24 pf 5%, 500 VDCW, temp coef Underwood Type J1HF. Underwood Type J1HF. C287L 19A116952P20 Silver mica: 20 pf *0.5 pf, 250 VDCW; sim to L218L . 7488079P40 Choke, RF: 5.60 ph *10%, 0.15 ohms DC res max; R224 1 6278P26
Underwood Type J1HF. . . Cc248LL 54962185249 Ceramic dise: 27 pf 5%, 500 VOCW, temp . Undervood Type J1HF. ca218M 5496218P249 Ceramic disc: 27 pf +5%, 500 VDCW, temp sim t0 Jeffers 4422-1, ’ Ras 9A116278P261 Metal film: 4220 ohms 2%, 1/2 v.
c2221 19A116952P16 Silver mica: 16 pf 0.5 pf, 250 VDCW; sim to C€231L 19A116655P20 Ceierartnic disc: 1330 1i:f +10%, 1000 VDCW; coef -80 PPM, ’ 4 C261L 19A116952P30 s:éz::o:éc;‘y:pefiglg; +2%, 250 VDCW; sim to cos7u 19A116952P17 Silver mica: 17 pf £0.5 pf, 250 YDCW; sim to coef -80 PPM, Lo18K 7488079p18 Choke, BF: 15.0 yb +10%, 1.20 chms IC R225
. s0, . . : 0. 3 N : . * . ms es ;
Underwood Type J1HF. ’ S to RMC Type JF Discap. c248L 5496218249 Ceramic disc: 27 pf #5%, 500 VDCW, temp + Undervood Type JIHF. cazlen 5496218p249 Ceramic disc: 27 pf 5%, 500 VDCW, temp : sin t6 Jetfers 4421-9. - R226 19A116550P102 | Variable, cormet: 50 +205 ;
c231H 19A116655P20 Ceramic disc: 1000 pf +10%, 1000 VDCW; coef -80 DPM. ’ ’ c261u 194116952P30 Silver mica: 30 pf #2%, 250 VDCW; sim to . . coef -80 PPl CP§ Secids s60. - 0000 ohms £20%, .5 w; sim to
c2228 19A116952P16 Silver mica: 16 pf #0.5 pf, 250 VDCW; sim to sim to RMC Type JF Discap. ; Underwood Type J1HF. c287H 19A116952P17 Stlver mica: 17 pf $0.5 pf, 250 VCW; sim to L218H 7488079P18 Choke, RF: 15.0 uh %10%, 1.20 ohms DC res max; eries 360.
Underwood Type J1HF. . c24su 5466218240 Ceramic disc: 27 Underwood Type J1HF. C4210H 5491238P12 Ceramic disc: 2 pf #0,25 pf, 500 VDCW, tem sim to Jeffers 4421-9, ’
. : pf #5%, 500 VDCW, tem . ; s : . ’ ’ e . R227 3R77P121J ion:
c231H 19A116655P20 Ceramic disc: 1000 pf £10%, 1000 VDCW; coef -80 PPM. ) temp C261H - 194116952P27 Silver mica: 27 pf 2%, 250 VDCW; sim to ) coef -80 ¥120 DPM. ) Composition: 120 ohms #5%, 1/2 w.
c22am 194116952P15 Silver mica: 15 pf 0.5 pf, 250 VDCW; sim to S e erpe. Soop T 210%, ; Underwood Type J1HF. Cc288LL 194116952P22 Silver mica: 22 pf +0.5 pf, 250 VDCW; sim to L1219 194120774P1 Coil. R228 3RITRPATLS c e 470
Underwood Type JIHF. ’ c248H 5496218P249 Ceramic disc: 27 Underwood Type JIHF. : emposttion: ohms 15%, 1/2 w.
: pf £5%, 500 VICW, temp c262LL 19A116952P31 Silver mica: 31 pf * ;
. 1 , . : pf #2%, 250 VDCW; sim to [ | f o frm e TR o DIODES AND RECTIFIERS - ~ = - - - L220 19412977361 Coil.
C223LL 19A116656P630 Ceramic dise: 6 pf +0,5 pf, 500 VDCW, temp c232L 194116656P870 Seramic disc: 8 pf £0.5 pf, 500 VDCW, temp coet cosf -80 PPM. Underwood Type J1HF. ’ c288L 19A116952P20 Silver mica: 20 pf 0.5 pf, 250 VDCW; sim to ER R229 3R152P182J Composition: 1800 ohms 5%, 1/4 w.
coef O PPM, . R X - Underwood Type J1HF. CR201 19A115250P1 Silicon. L221LL 19C320623P1 Coil. .,
c232M 19A116656P730 Ceramic disc: 7 pf #0.5 pf, 500 VDCW, temp coef caesLL 104116932039 Shaer mca: T, T 290 VDOW; sim to c262L 19A116052P23 Silver mica: 23 pf 10.5 pf, 250 VDCWy sim to thru raso SR152P1201 Composition: 12 ohms 5%, 1/4 w.
c223L 19A116656P5J0 Ceramic disc: 5 pf +0.5 pf, 500 VDCW, temp o PP PR RS R, » temp P : Underwood Type J1HF. c288K 194116952P17 Silver mica: 17 pf 0.5 pf, 250 VDCW; sim to CR206 L221L 19C320623p2 Coil. )
coef O PPM, ’ casoL 19A116952P30 Silver mica: 30 pf %24, 250 VDCW; sim to Underwood Type J1HF. reat ISALLOZTEPAGO | Metal film: 5110 ohms 2%, 1/2 w.
. : 2%, ; c262u* 194116952P23 Silver mica: 23 pf #0.5 pf, 250 VDCW; sim to L221M 19C320628p2 Coil.
C223M 19A116656P5J0 Ceramic disc: 5 pf 0,5 pf, 500 VDCW, temp c2328 194116656P6J0 ge;;;zic disc: 6 pt *0.5 pf, 500 VDCW, temp coef Underwood Type J1HF. Underwood Type J1HF. ! ! C288H 194116952P17 Silver mica: 17 pf #0.5 pf, 250 VDCW; simto  |'| | | . __ .. JACKS AND RECEPTACLES - ~ — — — — — R232 3R152P6823 Composition: 6800 ohms 5%, 1/4 w.
coef O PPN, . C240m 19A116952p28 Silver mica: 28 Underwood Type J1HF, L2210 19C320623P2 Coil. ’
H pf 2%, 250 VDCW; sim to E R233 3R152P681J C ition: 6. +
; - ; arlier than REV A: J201 19A116832P1 Receptacle, coaxial: sim to Cinch 14H11613. omposition: 680 ohms 5%, 1/4 w.
c223H 194116656550 Ceramic disc: 5 pf +0.5 pf, 500 VDCW, te ©c233L 19A116656P870 Ceramic disc: 8 pf £0.5 pf, 500 VDCW, temp coef Underwood Type J1HF. c289LL 19A116952p22 Silver mica: 22 pf +0.5 pf, 250 VDCW; sim to . P ’ L222LL 19C320623P1 Coil
’ » temp 0 PPN ' thru . R234 E it 5
coef O PPH. : c240H 10A116952P26 Silver mica: 26 pf £2%, 250 VDOW: sim to 19A116952p22 Silver mica: 22 pf 30.5 pf, 250 VICW; sim to Undervood Type J1HF. 7203 3R77PS61Y Composition: 560 ohms +5%, 1/2 w.
cana 233 19A116656P7J0 Ceramic disc: 7 pf +0.5 pf, 500 VDCW, temp coef Underwood Type J1HF. ’ Underwood Type J1EF. L222L 19032062892 Coil.
LL 194116952P105 Silver mica: 105 pf *2%, 250 VDCW; sim to 0 PPN ’ C289L 19A116952P20 Silver mica: 20 pf #0.5 pf, 250 VDCW; sim to J204 19B219374G1 Connector: 9 contacts.,
Underwood Type J1HF., . c250 19A116655p20 Ceramic disc: 1000 pf £10%, 1000 VDCH; Cc262H 19A116952P20_ 5;;:::():?;”2312; £0.5 pt, 260 VICW; sim to Underwood Type J1HF, 1208 . . . + ohatn Loss L222M 19C320628P2 Coil. I VOLTAGE REGULATORS - - - — — - -
. + ’ . ontact, electrical: sim to Beas ain ~3 . > .
c224L 194116952p91 Silver mica: Ol pf 2%, 250 VDCW; sim to C2330 194116656P670 | Ceramic dise: 6 pf £0.5 pf, 500 VOCH, temp coef sim to RNC Type JF Discap. c280M 19A116952P17 Silver mica: 17 pf 0.5 pf, 250 VDCW; sim to L2228 190320623p2 Coil. VR201 4036887P1 Silicm, Zener.
Underwood Type J1HF. ’ c251 5496267P13 Tantalum: 2.2 uf £20%, 20 VDCW; sim to Sprague C263LL 194116655P18 e o050 2 £10%, 1000 vEON; Undervood Type J1HF. L223 320623 VR202 4026887P5 Silica, z
. . . : . +20%, H sim to Type seap. 0 ey RELAYS = = = = = = = =~ = LL 19C 23P1 Coil, - 1 » Zener,
Cc224 19A116952p91 Silver mica: 91 pf #2%, 250 VDCH; sim to 0234 7489162P9 giig:;";ﬁ:;vel?yg; 5%, 500 VICH; sim to Type 150D, Cc289H 19A116952P17 Silver mica: 17 pf +0.5 pf, 250 VDCW; sim to
Underwood Type JI1HF, Cc252 194116655P20 Ceramic disc: 1000 pf +10%, 1000 VDCW; €263L 19A116656P24J0 Ceramic disc: 24 pf +5%, 500 VDCW, temp coef . Underwood Type J1HF, X201 19A116722P1 Hermetic sealed: 125 ohms *20%, 1 form C
c235 194116655P20 Ceramic disc: 1000 pf +10%, 1000 VDCW; sim to RMC Type JF Discap. o PAL. iﬂ::act, !;-G to 15.8 VDC (over the temp range
ndicated).
-sim to RMC Type JF Discap. c2634 19A116655P18 Ceramic disc: 680 pt +10%, 1000 VDCW;
sim to RMC Type JF Discap.
c263H1 19A116655P18 Ceramic disc: 680 pt +10%, 1000 VDCW;
sim to RMC Type JF Discap.
C264 7489162P9 Silver mica: 18 pf 5%, 500 VDCW; sim to
— Electro Motive Type DM-15.

*CQMPONENi'S ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.
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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 pre-
vious revisions. Refer to the Parts List for descriptions of parts

affected by these revisions.

REV, A: Power Amplifier Component Board 19D417166G3, To increase
Power Output. Changed C258 and C262.

LBI-4622

17



