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SPECIFICATIONS *

Power Output

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

2 470-494 MHz 38 Watts (Adjustable from 12 to 38 Watts)
2 494-512 MHz 35 Watts (Adjustable from 12 to 35 Watts)
22 Crystal Multiplication Factor 36
3 Frequency Stability
3 5C-ICOM with EC-ICOM +0.0005% (-40°C to +70°C)
3 5C-ICOM or EC-ICOM +0.0002% (0°C to +55°C)
3 2C-ICOMS +0.0002% (-40°C to +70°C)
j Spurious and Harmonic Emission At least 80 dBwédull rated power output.
4 Modulation Adjustable from 0 t#5 kHz swing with instantaneous
4 modulation limiting.
4
5 Modulation Sensitivity 75 1420 Millivolts
7 Audio Frequency Characteristics Within +1 dB to -3 dB of a 6-dB/octave pre-emphasis from
8 300 to 3000 Hz per EIA standards. Post limiter filter per FCC
8 and EIA.
8
8 Distortion Less than 2% (1000 Hz)
10 Less than 3% (300 to 3000 Hz)
12 Deviation Symmetry 0.5 kHz maximum
16 Maximum Frequency Spread (2 to 8 channels) Full Specifications 1 dB Degradation
18 406-420 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
14 494-512 MHz 3.00 MHz 9.75 MHz
thru 23
Duty Cycle EIA 20% Intermittent
RF Output Impedance 50 Ohms
2 *These specifications are intended primarily for the use of the serviceman. Refer to the appropriate Specification Sheet for the
3 complete specifications.
3
4
4 WARNING i
5
5 Although the highest DC voltage in MASTRNMobile Equipment is supplied by the vehicle battéigh currents
may be drawn under short circuit conditions. These currents can possibly heat metal objects such as topls, rings,
6 watchbands, etc., enough to cause burns. Be careful when working near energized circuits! High-level RF pnergy in
8 the transmitter Power Amplifier assembly can cause RF hupar contact. KEEP AWAY FROM THESE CIH-
8 CUITS WHEN THE TRANSMITTER IS ENERGIZED!
8
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Centralized metering jack J103 is provided fro use with
GE Test Set Model 483A11 or Test Kit 4X8K12. The
MASTR Il transmitters are crystal controlled, Iohasetest set meters the modulator, multiplier and amplifier stages,
modulated transmitters designed for one through eight-freElnd the regulated 10V/olts.
guency operation in the 406 to 420 and 450 to 512 mega-
hertz band. The solid state transmitter utilizes botdiCOMS
integrated circuits (ICs) and discrete components, and con-
sists of the following assemblies:

DESCRIPTION

Three different types of ICOMs are available for use in
the exciter. Each of the ICOMs contains a crystal-controlled
Exciter Board; with audio, modulator, amplifier and mul- Colpitts oscillator, and two of the ICOMs contain compensa-
tiplier stages tor ICs. The different ICOMs are:

5C-ICOM - contains an oscillator and a 5 part-per-mil-
lion (x0.0005%) compensator IC, Provides compensa-
tion for EC-ICOMs.

Power Amplifier Assembly; with amplifier, driver, PA,
power control, filter and antenna switch.

CIRCUIT ANALYSIS

EC-ICOM - contains an oscillator only. Requires exter-
nal compensation from a 5C-ICOM.
EXCITER 2C-ICOM - contains an oscillatoonly. 2 PPM

Th . . d . dci (0.0002%) compensator IC. Will not provide compen-
e exciter uses seven transistors and one integrated Cir- ¢,iion for an EC-ICOM.

cuit to drive the PA assembly. The exciter can be equipped

with up to eight Integrated Circuit Oscillator Modules The ICOMs are enclosed in an RF shielded can with the
(ICQMS). The ICOM crystal frequency ranges from ap-type ICOM (5C-ICOM, EC-ICOM or 2C-ICOM) printed on

proxma_tely }1? 203é4:2 megahertz, and the crystal fret’ne top of the can. Access to the oscillator trimmer is ob-
quency is multiplie times. tained 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.
Audio, supply voltages and control functions are con-

nected from the system board to the exciter boaxlifn

P902 Frequency selection is accomplished by switching the

ICOM keying lead (terminal 6) to A- by means of the fre-
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Figure 1 - Transmitter Block Diagram

guency select or switch on the control unit. In single-fre
qguency radios, a jumper from H9 to H10 in the control unit 1O [ IYPICAL UNCOMPENSATED | CRYSTALS WiTH [\7 7
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Figure 2 - Typical Crystal Characteristics

In Standard 5 PPM radios using EX-ICOMs, at least ongqompensation voltage is applied to a varactor (voltage-variable
5C-ICOM must be used. The 5C-ICOM is normally used Ncapacitor)which is in parallel with the crystal.

the receiver FI position, but can be used in any transmit or re-

ceive position. One _5C-ICOM can provide cqmpensation for A constant bias of 5 Volts (provided from Regulator IC
up to 15 EC-ICOMs in the transmit and receiver. Should thgjg1 jn parallel with the compensator) establishes the varactor
5(.:‘|C.OM compensator fail in the open_r_node, the EC"COM%a\pacity at a constant value over the entire mid-temperature
will still maintain 2 PPM frequency stability from 0°C 10 55°C \5nqe “With no additional compensation, all of the oscillators

(+32°F to 131°F) due to the regulated compensation voltage (| provide 2 PPM frequency stability from 0°C to 55°C
Volts) from thelO-Volt regulator IC. If desired, up to 16 SC- (+32°F to 131°F).

ICOMs may be used in the radio.

.Compensator Circuits
The 2C-ICOMs are self-compensated at 2 PPM and will

not provide compensation for EC-ICOMs.

Both the SC-ICOMs and 2C-ICOMs are temperature com-
pensated at both ends of the temperature range to provide in-
stant frequency compensation. An equivalent ICOM circuit is

. - ... __shown in Figure 3.
The quartz crystals used in ICOMs exhibit the traditional

"S" curve characteristics of output frequency versus operating The cold end compensation circuit does not operate at tem-

temperature. peratures above 0°C. When the temperature drops below 0°C,

the circuit is activated. As the temperature decreases, the

At both the coldest and hottest temperatures, the frequengyialent resistance decreases and the compensation voltage

increases with increasing temperature. In the middle temperg o ocas

ture range (approximately 0°C to 55°C), frequency decreases
with increasing temperature.

Oscillator Circuit

The increase in compensation voltage decreasesfiae-

i _ _ _ ity of the varactor in the oscillator, increasing the output fre-
Since the rate of change is nearly linear over the m'd'te”Efuency of the ICOM.

perature range, the output frequency change can be compen-
sated by choosing a parallel compensation capacitor with a e hot end compensation circuit does not operate at tem-
temperature coefficient approximately equal and opposite thﬁbratures below +55°C. When the temperature rises above
of the crystal. +55°C, the circuit is activated, As the temperature increases,
. . the equivalent resistance decreases and the compensation volt-
Figure 2 shows the typical performance of an uncompenyge gecreases. The decrease in compensation voltage increases

sated crystal as well as the typical performance of a crystglg capacity of the varactor, decreasing the output frequency of
which has been matched with a properly chosen compensatigpy ;com.

capacitor.
_ .. SERVICE NOTE: Proper ICOM operation is dependent on
At temperatures above and below the mid-range, additiongl . closely-controlled input voltages from the 10Volt

compensation must he introduced. An externally ge”eraterﬁgubtor. Should all of the ICOMs shift off frequency, check
the 10-Volt regulator module.
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Figure 3 - Equivalent ICOM Circuit
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Figure 4 - Simplified Audio IC

Audio IC Buffer, Multipliers & Amplifier

The transmitter audio circuitry is contained in audio IC  Buffer Q105 is saturated when no RF signal is present,
U101. Asimplified drawing of the audio IC is shown in Fig- Applying an RF signal to Q105 provides a sawtooth wave-
ure 4. form at its collector to drive the class C tripler, Q106. The

tripler stage is metered through R138, The output of Q106 is

Audio from the microphone at pin 12 is coupletbtlgh  coupled through tuned circuits T104 and T105 to the base of
pre-emphasigapacitor C1 to the base of Q1 in the operadoubler Q107. The doubler stage is metered through R141.
tional amplifier-limiter circuit. Collector voltage for the
transistorized microphone preamplifier is supplied from pin  The output of Q107 is coupled through tuned circuits
11 through microphone collector load resistor R18 to pin 12T106 and T107 to the base of second douQtEd8. Q108

is metered through R146

The operational amplifier-limiter circuit consists of Q1,

Q2 and Q3. Q3 provides limiting at high signal levels. The The output of Q108 is coupled through three tuned cir-
gain of the operational amplifier circuit is fixed by negativecuits (T108, T109 and T110) to the base of amplifier Q109.
feedback through R19, R20 and the resistance in therie
(Pin 9). Q109 is a Class C amplifier, and is metered through
R148. The amplifier collector circuit consists of T111,

The output of Q3 is coupled through a de-emphasis ne€154, C155, T112 and C157, and matches the amplifier out-
work (R10 and C3) to an active post-limiter filter consistingput to the input of the power amplifier assembly.
of C4, C5, C6, R11, R12, R13, R15, R17 and Q4.

. L - POWER AMPLIFIER
Following the post-limiter filter is class A amplifier Q5.
The output of Q5 is coupled through MOD ADJUST poten-

. . The PA assembly uses seven RF power transistors and
tiometer R104 and resistor R125 to the phase modulator. y b

seven transistors in the Power Control circuitry to provide

) . rated power output. The broadband PA has no adjustments
SERVICE NOTE: If the DC voltages to the Audio IC are other than Power Control potentiometer R226.

correct and no audio output can be obtained, replace U101.

Supply voltage for the pA is connected through power

For radios equipped with Channel Guard, tone from tr&Eads from the system board to feed through capacitors C297

encoder is applied to the phase modulator through CHA snd C298 on the bottom of the PA ambly, (297, C298
NEL GUARD MOD ADJUST potentiometer R105, and re'_C299, L295 and L296 prevent RF from getting on the power

sistor R127. Instructions for setting R105 are contained Iads. Diode CR295 will cause the main fuse in the fuse as-
the modulation adjustment section of the Transmitter Align-Sembly to blow if the polarity of the power leads is reversed,

ment Procedure. providing reverse voltage protection for the radio.

Buffer, Phase Modulators & Amplifiers

Centralized metering jack J205 is provided for use with
GE Test Set Model 483A11 or Test Kit 4X8K12. The
The output at pin 3 of the selected ICOM is coupledlest Set meters the Tripler drive (exciter output) pAr2 in-
through buffer-amplifier Q101 to the modulator stage. Theut, Driver and PA current.
phase modulator is varactor (voltage-variable capacitor)
CV103 in series with tunable coil T103. This network ap-TRIPLER & RF AMPLIFIERS
pears as a series-resonant circuit to the RF output of the os-
cillator. An audio signal applied to the modulator circuit  The exciter output is coupled through an RF cable to PA
through blocking capacitor C107 varies the bias of CV103input jack J201. The 50-ohm RF input is coupled through a
resulting in a phase modulated output. A voltage dividematching network (C206 and w209) to the base of the broad-
network (R110 and R111) provides the proper bias for varatand tripler stage, Q201.
tor CV103.
Part of the RF input is rectified by CR201 and is used to
The output of the modulator is coupled through blockingactivate the Powe€ontrol circuit. Another portion of the
capacitor C150 to thlease of Class A amplifier Q104. The rectified RF is applied to J205 for metering the tripler drive.
output of the modulator is meterdddugh 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.




LBI-4622

LBI-4622

The output of Q201 is coup led through a 20-ohm collecand C258) and added to the output of Q20pawer com-

tor matching network (C212, C213, C4219 and L203) to théiner network R212 and W233. The combined collector cur-
input of a high-pass filter consisting of C217 through C225rent for Q205 and Q206 is metered across tapped manganin
and w210 thragh w213. resistor R213 at J205 (PA Current). The reading is taken on
_ ) L i . the one-\6lt scale with the High Sensitivity button pressed,

_ Following the high-pass filter is a low-pass filter consist-;,4 read as 10 amperes full scale.
ing of w214 through w219, C226 through C230 (and C4214
through C4217 in the 406-420 MHz band). The two filter The PA output is coupled through a low-pass filter to the
sections combine to act as andpass filter providing a antenna through antenna switkR01. Capacitors C214,
minimum of 60 dB rejection below 300 megahertz and 3@270 through C4218 provide DC ground isolation for

dB rejection above 600 megahertz. ground operation.

In 450 to 512 megahertz transmitters, the filter output is
coupled through a matching netwoi&231, C232, C233 WARNING i
and w220) to the base of Class C amplifier Q207. Collector
voltage to Q207 is coupled through collector stabilizing net-
work L220, R216 L219 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 (Amp1-2 Inputptgh
metering network C238, CR202, C239 and R205.

The stud mount RF Power Transistors used infthe
transmitter contain Beryllium Oxide, a TOXIC Sup-
stance. If the ceramic, or other encapsulatior] is
opened, crushed, broken or abraded, the dust may be
hazardous if inhaled. Use care in replacing transis-
tors of this type.

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

. . POWER CONTROL CIRCUIT
Collector voltage for Q202 is coupled through stabilizing

network L206, R206, L205 and240. Matc;]hinghnetwork When the transmitter is keyed, rectified RF from CR201
w223,C241, C242, C243 and W224 matches the output @f 5nhjieq to the base of switch Q208, turning it on. Turning

Q202 to the base of third amplifier Q203. on Q208 turns on voltage regulator Q240pplying a con-

. . .. . Stant voltage to Power Adjust potentiometer R226.
Collector voltage for Q203 is applied through stabilizing g ustp

network R207, L209, and C246. Q212, Q213 and Q215 operate as an amplifier chain to

. _ supply voltage to the collector of Q202 (Ampl-2). The set-
The output of Q203 is coupled through a matching netg "ot R226 determines the voltage applied to the base of
work (w225, C247, C248, C249 and w226) to the base Qhy15  The higher the voltage at the baseQaf2, the
Class C driver Q204. Collector voltage for Q204 is applied 5 qer the amplifiers conduct, supplying more collector volt-
through collector stabilizing network C201, L211 and C267.age to Q202. The lower the voltage at the base of Q212, the
. less collector voltage is supplied to Q202. Reducing the
Colle.ctor current for Q204 is metered across tappe upply voltage to Q202 redudixe drive to Q203 an@204,
manganin resistor R214 at J205 (Driver Current). The real Rereby reducing the power output of the PA. The power

ing is taken on the one-Volt scale with the High SensitivityOutput can be adjusted by R226 from approximately 12 to 40
button pressed, and read as 10 amperes full scale. Watts.

Following Q204 is a matching netwa227 and C253) Temperature protection is provided @209, Q211 and

that mat'c.hes the driver output to the 50-ohm impedance %ermistor RT201 which is mounted in the PA heatsink. Un-

power divider network W228 and R209. der normal operating conditions, the circuit is inactive

o . . . (Q209 is on and Q211 is off). When the heatsink tempera-
The power amplifier stages consist of two identical pary,re reaches approximately 100°C, the resistance of RT201

alleled Class C PA circuits (Q205 and Q206). One output Qe creases. This increases the base voltage applied to Q209,

the power div[der network is applied to the base of QzOﬁjrning it off. Turning off Q209 allows Q211 to turn on, de-
through matching network W229 and C268 creasing the voltage at Power Adjust potentiometer R226.

This reduces the base voltage to Q212 which causes Q213

Supply voltage for Q205 is coupled through collectoryny 5215 1o conduct less, reducing the collector voltage to

stabilizing network L213, R210, L214 and C255. The outtyy0p (Amp1-2). This reduces the transmitter output power,
put of Q205 is coupled through a matchingneek (W231 1 eeping the heatsink at a maximum of approximately 100°C.

When the heatsink temperature decreases below 100°C, the To service the transmitter from the bottom:
temperature control circuit turns off, allowing th@mal trans-
mitter power output. 1. Pull the locking handle down and pull the radio out of
the mounting frame.
CARRIER CONTROL TIMER
2.  Remove the top cover, themoken the two bottom
cover remaining screws and remove the bottom cover

The Carrier Control Timer option shuts off the transmitter .
(see Figure 5).

on each transmission after a one-minute timing cycle, and
alerts the operator that the transmitter is off by means of an
alarm tone in the speaker. The transmitter can be turned on
again by releasing and rekeying the push-toalitch on the
microphone.

To gain access to the bottom of the exciter board, re-
move the six screw§A)  holding the excboard

and its bottom cover to the module mounting frame,
and remove the bottom cover.

The timing cycle (transmitter keyed time) is normally set a
the factory for a duration of one minute. A potentiometer per-
mits the timing cycle to be adjusted frompapximately 15
second to 3 minutes.

o0 remove the exciter board from the radio:
1. Unplug the exciter/PA cablég)
2. Remove the six scre holding the exciter board

MAINTENANCE and its bottom cover to the module mounting frame
(see Figure 6).

DISASSEMBLY 3. Press straight down on the plug-in exciter from the
top to avoid bending the pins when unplugging the
To service the transmitter from the top: board from the system board jack.

1. Pull the locking handle down, then pry up the cover at
the front notch and lift off the cover.

HEVERSE POLARITY
PROTECTIVE DIODE

)
BOTTOM
Ay l
R ;g@
Figure 5 - Disassembly Procedure Top View Figure 6 - Disassembly Procedure Bottom View
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To remove the PA assembly:

1.

To remove the PA board:

1.

PA TRANSISTOR REPLACEMENT

Remove the PA top cover and unplug the exciter/PA
cable(B) , the antenna, receiver and PTT cafigs

Remove the four side-rail scre\@ , andolder

the power cables from the bottom of the PA assembly
if desired.

Remove the PA top cover and unplug the exciter/PA

COLLECTOR

EMITTER A— EMITTER

!
| |
\ /

S

TRANSISTOR
MOUNTING
HOLE BASE

cable (B)

Unsolder the two feed through c@ and the ther

Figure 7 - Lead ldentification

mistor Ieads@

Remove the PA transistor hold-down nuts and spring
washers on the bottom of the PA assembly.

Remove théour PA board mounding scre\@ , the
five screws in the filter castir@ , and the retaining
screw in Q21@ , and lift the board out.

- SOLDER LENGTH
Leap | RANSISTOR ; ’1 ~ leap
— T~ PRINTED
/ BOARD

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

/) TRANSMITTER
4(’/// HEATSINK
'/ LA

N
HOLD- DOWN NUT &
SPRING WASHER

7
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RC-2309

The stud mount RF Power Transistarsed in the
transmitter contain Beryllium Oxide, a TOXIC Sup-
stance. If the ceramic, or other encapsulatiory is
opened, crushed, broken or abraded, the dust mgy be
hazardous if inhaled. Use care in replacing tsi0ss
of this type.

WARNING i

To replace the PA RF transistors:

1.

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

Turn the transmitter over.

Hold the body of the transistor to preveritamn turn-

ing. Remove the transistor hold-down nut and spring
washer through the hole in the heats ink with am
11/32-inch nut-driver. Lift out the transistor, and re-
move the old solder. from the printed circuit board
with a de-soldering tocduch as a SOLDA PULLT®

Special care should be taken to prevent damage to the

printed circuit board runs because part of the match-
ing network is included in the base and collector runs.

6.

7.

Figure 8 - Lead Forming

Trim the new transistor leads (if required) to the lead
length of the removed transistor. Cut the collector
lead at a 45° angle for future identification (see Figure
7). The letter "C" on the top of the trasterr also in-
dicates the collector.

Applying a coating of silicon grease around the tran-
sistor mounting surface, and place the transistor in the
mounting hole. Align the leads asaosvn in the Out-

line Diagram. Then hold the body of the transistor
and replace the holding-down nut aspfing-washer,
using moderate torque (8 inch-pounds). A torque
wrench must be used for this adjustment since transis-
tor damage can result if too little or too much torque
is used.

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, startifigm the inner edge

of the mounting hole.

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

care not to use excessive heat that causes the 4. For transmitters with Channel Guard, set Channel

printed wire board runs tlift up from the board. Guard MOD ADJUST R105 for zero tone devia-
Check for shorts and solder bridges before applying tion. Next, with the [\/olt signal at 1000 Hz ap-
power. plied, set MOD ADJUST R104 for 3.75 kHz

deviation. Then remove the signal from the audio
oscillator and set Channel Guard MOD ADJUST

[ CAUTION ) R105 for 0.75 kHz tone deviation.

Failure to solder the transistor leads as directed nay 5. For multi-frequency transmitters, set the deviation
result in the generation of RF loops that could ddm- as described in Steps 3 or 4 on the channel produc-
age the transistor or may cause low power outpuf ing the largest amount of deviation.

PA POWER INPUT
MODUL ATION LEVEL ADJUSTMENT For FCC purposes, the PA power input can be deter-

i mined by measuring the PA supply voltage and PA current,
The MOD ADJUST (R104) was adjusted to the properyq using the following formula:

setting before shipment and should not normally require re-

adjustment. This setting permits approximately 75% modu- P = PA voltage x PA current
lation for the average voice level. The audio peaks which

would cause overmodulation are clipped by the modulatioynere:

limiter. The limiter, in conjunction with the de-emphasis

network, instantaneously limits the slope of the audio wave p js the power input in Wats,

to the modulator, thereby preventing overmodulation while

preserving intelligibility. PA voltage is measured with Test Set MatEEK3A11 in
Position G on the 15-Volt range (read as 15 Volts full
TEST EQUIPMENT scale), and with the polaritywitch in the (-) position.
) ) With Test Set Model 4EX8K12, use the H+ position and
. An audio oscillator (GE Model 4EX6A10) the FVolt range (read as 15 \olts full scale), with the
) ) HIGH SENSITIVITY button pressed and the polarity
2. Afrequency modulation monitor switch in the (-) position.
3. Anoutput meter or a VTVM PA current is measured with the Test Set in Position G in
the Test | position, and with the HIGH SBITIVITY
4. GE Test Set Model 4EX3A11 or ABK12 button pressed (10 amperes full scale)
PROCEDURE Example:

I.  Connect the audio oscillator and the meter across P = 12.6 Volts x 3.4 amperes = 43 Watts
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 us- ICOM FREQUENCY ADJUSTMENT
ing GE Test Set, connect audio oscillator and meter
acrossP902-6 (Mike High) through a 0.5 micro- First, check the frequency to determine if anyisitinent
farad (or larger) DC blocking capacitor, and P902-5s required. The frequency should he set with a frequency
(Mike- Low) on the System Board meter or counter with anbaolute accuracy that is 5 to 10
times better than the tolerance to be maintained, and with the
2. Adjust the audio oscillator for 1-Volt RMS at 1000 entire radio as near as possible to an ambient temperature of
Mz. 26.5°C (79.8°F)

3.  For transmitters without Channel Guard, set MOD
ADJUST R104 for a 4.5-kHz swing with the devia-
tion polarity which gives the highest reading as in-
dicated on the frequency modulation monitor.
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MASTR Il ICOMs should be reset only when the fre- I.  Maintain the radio at 26.5°G%°C) and set the
guency shows deviation in excess of the following limits: oscillator to desired frequency, or
A. 0.5 PPM, when the radio is at 26.5°C (79.8°F). 2. Maintain the radio at 26.5°@%0°C) and off-
set the oscilltor, as a function of actual tem-
B. +2 PPM at any other temperature within the range perature, by the amount shown in Figure 9.

of -5°C to +55°C (+23°F to +131°F)
B. To hold setting error to +0.35 PPM (which is con-

C. The specification limit{2 PPM or +5 PPM) at any sidered reasonable for 2 PPM ICOMs) Maintain
temperature within the ranges of -40°C to -5°C (- unit at 26.5°C (+5°C) and offset the oscillator as a
40°F to +23°F) or +55°C to +70°C (+131°F to function of actual temperature, by the amount
+158°F) shown in Figure 9.

If an adjustment is required, pry up the cover on the tofor example: Assume the ambient temperature of the radio
of the ICOM to expose the trimmer, and use one of the folis 18.5°C (65.4°F). At that temperature, the curve shows a
lowing procedures correction factor of 0.3 PPM. (406 MHz, 1 PPM is 406
Hz. At 512 MHz, 1 PPM is 512 Hx).
If the radio is at an ambient temperature of 26.5°C
(79.8°F), set the oscillator for the correct operating fre- With an operating frequency of 450 MHz, set the oscilla-
qguency. tor for a reading of 135 Hz (0.3 x 450 Hz) higher than the li-
censed operating frequency. If a negative correction factor is
If the radio is not at an ambient temperature of 26.5°@btained (at temperatures above 26.5°C), set the oscillator
setting errors can be minimized as follows: for the indicated PPM lower than the licensed operating fre-
guency.

A. To hold the settingreor to +0.6 PPM (which is
considered reasonable for 5 PPM ICOMS):

DEGREES FAHRENHEIT

618 654 690 726 766 798 834 870 906 942 978
= +0.6 I l
& +o05
~ +0.4 f |
@ +40.
x +03 \\L |
@ +0. ~~ |
G |

0 i
> 0.l ] ~_
g -03 | \
o -04 i
Wl _
W -os | I
W -06 !

165 185 20.5I 225 245 265 285 3o.5|32.5 345 365

|
-5° LIMIT REF. +5° LIMIT
DEGREES CENTIGRADE

Figure 9 - Frequency Characteristics Vs. Temperature
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TRANSMITTER ALIGNMENT

EQUIPMENT REQUIRED

1.

2.

3.

P

1.

2.

GE Test Set Model 4EX3A11 or Test KitXM#K12.
A 50-ohm wattmeter connected to antenna jack J906.
A frequency counter.

RELIMINARY CHECKS AND ADJUSTMENTS

Place ICOMs on Exciter Board (crystal frequency = operating frequency 36).

For a large change in frequency or badly mis-aligned transmitter, pre-set the slugs in T104 and T105 to the bottom of

coil form. Pre-set all of the other slugs to the top of the coil form.

D

just
for

NOTE

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

just
for

re-

with | dB degradation.

For multi-frequency transmitters with a frequency spread less than that specified in column (1) tune the transmitters to
lowest frequency. For a frequency spread exceeding the limits specified in column (1) tune the transmitters using a ce
frequency tune up ICOM. Except the maximum frequency spread can be extended to the limits specified in column

For tuning L101, L102, and L103, always tune L101, L102, and L103 on the lowest frequency.

Multi-frequency Transmitter Tuning

=

|1

eter

FREQUENCY RANGE

TRANSMITTER

MAXIMUM FREQ UENCY SPREAD

(1) Without center tuning With center tuning

With center tuning (1 dB degradal

406-420 MHz 2.75 MHz 5.50 MHz
450-470 MHz 2.75 MHz 5.50 MHz
470-494 MHz 2.90 MHz 5.80 MHz
494-512 MHz 3.00 MHz 6.00 MHz

6.00 MHz
9.00 MHz
9.50 MHz

9.75 MHz

4.

jack. Set the polarity to +, and set the range to the Test 1 position (I\Volt position for 4EXBKAIRadjustments.

NOTE: With the Test Set connectedhe PA metering jack, theoltage reading at position "F" with the HIGH SENSI-
TIVITY button pressed may be converted to driver collector current by reading the current as 10 amperes full scale. T
voltage reading at position "G" with the HIGH SENB/TTY button presed may be converted to PA collector current by
reading the current as 10 amperes full scale.

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

STEP METER TUNING METER PROCEDURE
POSITION CONTROL READING
1. B T103 See Procedure Tune T103 for the maximum meter reading on th
(MOD-1) lowest frequency, After tuning T103 for maximum,
turn the slug 1/8 of a turn clockwise (increasing
inductance).
2. C T104 Minimum Tune T104 for a dip in meter reading.
(MULT-1)
3. D T105, T104 See procedure Tune T105 for maximum meter reading and re-ad
(MULT-2) & T106 T104 for maximum meter reading. Then tune T106
a dip in meter reading.
the 4. F T107, T106, See procedure Tune T107 for maximum meter reading and re-ad
(MULT-3) T108 & T109 T106 for maximum meter reading. Then tune T108
a dip in meter reading and T109 for maximum mete
reading.
pquency] 5. G T110, T108 Maximum Tune T110 for maximum meter reading. and then
(AMPL-1) adjust T108 and T109 for maximum meter reading.
6. D T111 & T112 Maximum Move the black detering plug to the power Amplifie
(AMPL-1 DRIVE metering jack and tune T111 and then T112 for
the on pA) maximum meter reading. Then alternately tune T1]
nter and T112 for maximum meter reading.
3) 7. G T108, T109 Maximum Move the black metering plug hack to the exciter m
(AMPL-1) & T110 ing jack and re-adjust T108, T109 and T110 for
maximum meter reading.

8. D T111 & T112 Maximum Move the black metering plug back to the Power

(AMPL-1 DRIVE Amplifier metering jack and re-adjust Till and T112 {
on PA) maximum meter reading.

9. R226 With tire battery voltage at 13.6 volts or the PA
collector voltage at 13.0 volts, set Power Adjust
potentiometer R226 on the PA hoard for the desirec

ion) power output (from 12 to 40 Watts).
If the battery voltage is not at 13.6 volts or the
collector voltage at 13.0 volts and full rated outputs
desired (40,38 or 35 Watts at 13.6 volts), set R226
the output power according to tie battery voltage or
collector voltage shown in Figures 10, 11 or 12.
ing NOTE

Connect the red plug on the GE Test Set to the System Board metering jack, and the black plug to the Exciter metey

The PA collector voltage is measured as describ
in the PAPOWER INPUT section.

or

ADDITIONAL STEPS FOR

RANSMITTERS

USING CENTER FREQUENCY TUNE-UP ICOM

ring
st

1g. 10. D T105 See procedure Move the black metering plug to the exciter mete
(MULT-2) jack and re-adjust T105 for equal drive on the highe
and lowest frequency.
11. G T110 & T108 Maximum Re-adjust T110 and then T108 for maximum mete
(AMPL-1) reading on the lowest frequency.
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TEST PROCEDURES TEST EQUIPMENT REQUIRED 4. Key the transmitter and adjust Deviation Meter to car-
0 rier frequency.
These Test Procedures are designed to assist you in serv- for test hookup as shown: o ) ) _ )
w0 EL ! icing a transmitter that is operating-- but not propefyob- 5. Deviation leading should bet.5 kHz in radios with-
L[ lems encountered could be low power output, tone and voice . Wattmeter similar to: out Channel Guard, antl3.75 kHz in radios with
g deviation, defective audio sensitivity, and modulator adjust Bird # 43 Channel Guard.
5 . p control set too high. Once a defect ia-pbinted, refer to Jones # 711N )
3 P the "Service Check" and the additional corrective measures 6.  If necessary, adjust MOD ADJUST control R104 for
g [ included in the Transmitter TroubleshootiPgcedure. Be- 2. VTVM similar to: the proper deviation on plus (+) or minus (-) devia-
£ 5 fore starting with the Transmitter Test Proceduressure Triplett # 850 tion, whichever is greater.
10 the transmitter is tuned and aligned to the proper operating Heath # IM-21
. frequency. NOTES:
L L b b Ll o 3. Audio Generator similar to: ) ) o
vouTaGe GE Model 4EX6A10 MASTR II transmitters are adjusted for 4.5 kHz deviation
/\ at the factory. The faory adjustment will prevent the
) 4. Deviation Meter (with a .75 kHz scale) similar to: transmitter from deviating more than 5.0 kHz under the
Figure 10 - 40-Watt Power Output Setting Chart Before bench testing the MASTR Il Mobile Radf, Measurements # 720 worst conditions of frequency, voltage and temperature.
be sure of the output voltage characteristics of our
bench power supply. 5.  Multimeter similar to: 7. If the deviation reading plus (+) or minus (-) differs
GE TEST SET MODEL 4EX3A11, by more than 0.5 kHz, recheck Steps 1 and 2 as
To protect the transmitter power output transisfors MODEL 4EX8K12 or shown in the Transmitter Alignment Chart.
from possible instant destruction, the following |- 20,000 ohms-perVolt voltmeter
8. Check Audio Sensitivity by reducing generator output

POWER OUTPUT (WATTS)

VOLTAGE

Figure 11 - 38-Watt Power Output Setting Chart

<] BATTERY
VOLTAGE

POWER OUTPUT (WATTS)

VOLTAGE

Figure 12 - 35-Watt Power Output Setting Chart

put voltages must not be eexled:

Transmitter unkeyed: 20 Volts
Transmitter keyed (50 ohm resistive load): [L8
\olts
Transmitter keyed (no load or non-resistive logd):
15.5 \Volts

These voltages are specified at the normal velficle
battery terminals of the radio and take the voltgge
drop of standard cables into account. The volthge
limits shown for a non-optimum load is for "worft

case" conditions. For antenna mis- matches likely to
be encountered in practice, the actual limit will qp-
proach the 18 \olt figure.

Rouine transmitter testdwsuld be performed at ElA
Standard Test VWoltages (13.6 VDC for loads of g to
16 amperes: 13.4 VDC for loads of 16 to 36 gm-
peres). Input voltages must not exceed the lithits
shown, even for transient peaks of short duration

Many commonly used bench power supplies carjnot
meet these requirements for load regulation and l[an-
sient voltage suppression. Benstpplies which

employ "brute force" regulation and filtering (sugh
as Lapp Model 73) may be usable when operatgd in
parallel with a 12-\Volt automotive storage battery.

POWER MEASUREMENT

TEST PROCEDURE

1.

2.

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.

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

SERVICE CHECK

until deviation falls to 3.0 kHz for radios without
Channel Guard, or 2.25 kHz for radios with Channel
Guard. Voltage should be LESS than 120 millivolts.
If not, refer to the Transmitter Troubleshooting Proce-
dure.

TONE DEVIATION WITH CHANNEL

GUARD TEST PROCEDURE

TEST PROCEDURE

1. Set up the Deviation Meter and monitor the output of
Check the setting of the Power Adjust Control (R226). the transmitter.
Refer to the QUICK CHECKS on the Transmitter Trou- 2. Remove the 1000 Hz signal from the audio generator.
bleshooting Procedure. . o
3. Key the transmitter and check for 0.75 kHz deviation.
If the reading is low or high, adjust Channel Guard
VOICE DEVIATION SYMMETRY AND MOD ADJUST R105 for a reading of 0.75 kHz.
AUDIO SENSITIVITY
NOTES:
TEST PROCEDURE ) _ )
_ _ 1. On units supplied with Channel Guard, the Phase
I Connect the test equipment to the transmitter as Modulator Tuning should be adjusted Carefully to in-
shown. sure proper performance. (Refer to Step 1 in the
2. In radios with Channel Guard, set Channel Guard Transmitter Alignment Chart).
Mod Adjust R105 for zero tone deviation. 2.  The Tone Deviation Test Procedures should be re-
3. Set the Audio generator output to 1.0 VOLTS RMS peated every time the Tone Frequency is changed.

and frequency to 1 kHz.



LBI-4622 LBI-4622

sEmEpeL .'“::::

q-“n) . '.4- .: :":‘:..
eeS| ..
- LO

TO M

AUDIO OSCILLATOR AUDIO HI TO J10
4EX6A10
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STEP 1 - QUICK CHECKS

METER PROBABLE DEFECTIVE STAGE
POSITION GE
TEST SET
HIGH LOW METER ZERO
METER READING METER
READING READING
EXCITER
B Q102, 10- T103, T103,
(MOD-1) \olt Regulator CV103, C104| CV103, |1= 2.6~ 14.2 MHZ ——
CR104, Q104 o
c Q105, Q106, Q105,Q106 | Q105, Q106 MoD
' ' ' ' ] AMPL-| BUFFER
(MULT-1) T104 T104 Q104 Q105
D Q107, T106 T104, T104,| T104, T105,
(MULT-2) Q107 Q107, T106
MOD-I
F Q108, T108 T106, T107,| T106, T107, 0.5UF AT
(MULT-3) Q108 Q108, T108 Aunio auio 1c cvios |
o | uiol
A
G Q109, C157 T108, T109,| T108, T109,
(AMPL-1) T110, Q109 T110, Q109,
L106
POWER AMPLIFIER BUFFER
IcoM
Qlol
"c" Low Output No output |’(|:03M anffé iz
(TRIPLER from Exciter from Exciter ' '
DRIVE) CR201 STEP 3
CHECKEQ?EEEIS RAESW:{:?LTAGES ﬁ SET AUDIO OSCILLATOR AC-VTVM STEP 2 A ”‘7—_(?
"D" Q207 Q207 Q207, Q201 ® AUDIO OSCILLATOR SR oF 16V s, |0OMY P-P LIV P-P CHECK TYPICAL DC VOLTAGES 9 v-DC v-DC
(AMPL-2 ® AC VTVM ey s O A | 46 MV RMs 0.36V RMS EQUIPMENT REQUIRED TYPICAL MOD-I READING AT TYPICAL MULT-1 READING AT
INPUT) WILL READ 172 T0 I3 ®G.E. TEST MggEL 4EX3AL POS. A SHOULD BE: POS. C SHOULD BE:
SEA%E@(?S’_TO" PEAK ® 20,000 OHM-PER-VOLT METER 0.45v 0.2v
"E Q204 Q204, Lo Q203, Q202 YOTE THE TRANSMITTER KEYED.
, LOW ) f .
(DRIVER Output from Q207, Q201.
CURRENT) Q201, Q207,| Check Pos. C
Q202, Q203 &D
STEP 4
"G" Q205, Q206 Q201, Q207, Q206, Q205, AUD'OESIN?ESNS RvEIQAU\,{,E,fORMS ’ SCOPE HORIZONTAL 0.5 MS/DIV 0.5 MS/DIV
(PACURRENT) Q202, 0203, | Q204, Q203, o auoio osciLLaTos e T oo wron | os vemrow
Q204, Q205, |  Q202, Q207, SET AUDIO OSCILLATOR
Q206 Q201, Q215 OUT':ST OF |.ovaR’:ws.

10
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TROUBLESHOOTING PROCEDURE

LBI-4622

——

MULT-I
TRIPLER
Q106

MULT -

Y

J103-3
(POSITION C)

375-42.6 MHZ
33.86-34.9 MHZ

TI04

Tios

V-DC

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

o3v

MULT-2
DOUBLER

Q107

-

v-DC

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

o3v

_L—_.‘ TI06

75-85.3 MHZ L 150 = 170.6 MHZ Je 450-512 MHZ
676-69.9 MHZ | 135.3-139.9 MHZ T 406-420 MHZ
MULT-3
DOUBLER AMPL - TRIPLER AMPL-I AMPL-2 AMPL-3 DRIVER
Q108 Q109 Q20I Q207 Q202 Q203 - Q204
50 MW MIN P
T | T2 — PASS
FILTER
TIo7 l__‘noa TI09 [THIO |
MULT-3 AMPL-I TRIPLER DRIVE J AMPL-2 INPUT
J103-7 4103~ 5 J205-3 J205-4
(POSITION F) (POSITION G)

-
V-DC |

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

o9V

v-DC

TYPICAL TRIPLER DRIVE READING
AT POS, C SHOULD BE:

1.4 10 L6V
{METER IN 3-VOLT POSITION)

/
s

(POSITION C)

V-DC

TYPICAL AMPL-2 INPUT READING
AT POS. D SHOULD BE:

2.0 0 3.0v
(METER IN 3-VOLT POSITION)

ﬁr/ TO +i2.5v

(POSITION D)

- -

v-DC

TYPICAL DRI\{ER READING AT
POS. F sHOULD BE:

1.7 0 2.2V

|

CURRENT = VOLTAGE READING
Xto

TO +12.5V

v-DC
TYPICAL PA READING AT
POS. G sHOULD BE:
5.5 10 6.5V

L

CURRENT=VOLTAGE READING
X0

PA
Q205/Q206
b
Lyt ANT J203
FILTER SWITCH ANT
1202
<Ry
DRIVER CURRENT PA
J205-7 (+) Boara e
J205-9 (—) J205~5 ()
(POSITION ) (POSITION 6)

RC-2527A

406-512 MHz 40-WATT TRANSMITTER

Issue 2

11
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SOLDER SIDE

EXCITER BOARD

OUTLINE DIAGRAM
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406-512 MHz,40-WATT TRANSMITTER

12

(190416850, Sh. 2, Rev. 3)
(190416850, Sh. 3, Rev. 3)

CALITION

LEAD_IDENTIFICATION
FOR QI101-G109, G208,0212,9213

FLAT B
3 G
ETN LG
I:4
WN-LINE TRIANGULAR
VIEW FROM LEAD END
NOTE: LEAD ARRANGEMENT, AND NCT

CASE SHAPE. IS DETERMINING
FACTOR FOR LEAD IDENTIFICATION,

LEAD IDENTIFICATION
FOR Q207,0209,.0210.4211

FLAT 8

W,

[
IN-LINE TRIANGULAR
VIEW FROM LEAD END

NOTE: LEAD ARRANGEMENT, AND NOT
CASE SHAPE, 15 DETERMINING
FACTQR FOR LEAL IDENTIFICATION,

(19R622078, Rav. 7)

#——— RUNS ON SQLDER SIDE
@ #—— RUNS ON BOTH SIDES

#——— RUNS ON COMPONENT SIDE
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(19D417162, Sh. 2, Rev. 3)
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PRODUCTION CHANGES PARTS LIST SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
Changes in the equipment to improve performance or to simplify circuits
are identified by a "Revision Letter, which is stamped after the model LBI-4609C
number of the unit. The revision stamped on the unit includes all pre-
S e e thate rerisiong. T Frts List for descriptions of parts 406-420 Wiz, 450-512 MHz EXCITER BOARD C13THY 5496219p251 Coramic dise: 33 pf 5%, 500 VDCH, temp coef cl61Lx 5496219P243 Ceramic disc: 13 pf #5%, 500 VOCW, temp coef
S 450 012 Miz E —-80 PPM, Added to G5 and G7 by REV A. Z80 PPM. Added to G5, G7 by REV C.
. - ite . i . . B
RV, A B B lc)niﬁggdqgmg;, cf‘a)fmgllx;ogi:gflg?‘aﬁ, €138 5491601P115 Phenolic: 0.56 pf £5%, 500 VDCY. C161H* 5496219p242 Ceramic disc: 12 pf 5%, 500 VDCW, temp coef
0v103.  Added CL37L, Cl4SL, Cl46L, CVIO3L, L108, R152 c139L, 5496219P247 Ceramic disc: 22 pt 5%, 500 VOCK, temp coet ~80 PPM. Added to G6, G8 by REV B,
s setve to modulet chanced 0101 and m106 —80 PP C162L% 5496219P238 Ceramic dise: 7.0 pf £0.25 pf, 500 VDCW, temp
REV. B - To improve drive to modulator. Changed Q101 and R106. SYMBOL GE PART NO DESCRIPTION c139u 5496219P243 Ceramic disc: 13 pf 5%, 500 VDCW, temp coef coef -80 PPM. Added to G5, G7 by REV C.
REV. C - To increase power output and decrease transmitter noise. ' ~80 PR . cl6am* 5496219p235 Ceramic disc: 4.0 pf +0.25 pf, 500 VDCW, temp
hanged Q109, R149 and . 5 . - ! i ’
Changed Q109, R149 ana €109. Deleted R153, C155L and C157L c140 5496219P348 Ceramic disc: 24 pf +5%, 500 VOCW, temp coef coef -80 PRM. Added to G6, G8 by REV B,
-150 PPY.
’ C163% 5494481P111 Ceramic disc: 1000 pf +30%, 1000 YDCW; sim to
REV. D - To improve modulator limiting. Deleted C109 and 19D416850G5 2 FREQ 406-420 Mz (L) e RMC Type JF Disca
. + . P
agded b163. 19041085008 3 tmEq teooaiy Mz (L) c141 5490008P127 giéﬁ;omﬁg:ivelggpgfuﬁgg” 500 VDCW; sim to ded to 05, "6n th mev b,
19D416859G7 8 FREQ 406-420 MHz (L) ! Added to G6, G8 by REV C.
REV. E - To improve operation. Changed CV10l, CV102, CV103, 19D416859G8 8 FREQ 450~512 MHz ( ; ;
’ , = H) 62p25 Silver mica: 82 pf +5%, 500 VICW; t
C1539 and R10S5. C142 74891/ ilver mica: pf +5%, ; sim to . . .
eero e tive At s Clea+ 5496267P10 1332“1‘5"35 22 uf +20%, 15 VDCW; sim to Sprague
REV. F - To reduce alternator noise and to improve opevation. [ | | o __ L ____ CAPACITORS - - - = — — — = - . Added to G5, G7 by REV F.
Changed R107 and Added R155, R154 and C164. c143 5496267P10 Tantalun: 22 ut 208, 15 VOCW; sin to Sprague Aded 19 08’ ox by RV K
., + e c1o1 194116080P1 Polyester: 0.0l uf +20%, 50 VDCW, yee ’
REV. G - To increase audio semsitivity, Changed R102. and e .
o102 Cla4L+ 5496219P243 Ceramic disc: 13 pf *1§%, 500 VDCW, temp coef | [ | | __ DIODES AND RECTIFIERS — - ~ - — -
REV. A - Exciter Board 19D416859G6, G8. To improve drive to modulator. -80 PPM.
Changed Q101 and R106. 1 & i + . 114
ged Q c1o3 1941160809107 Polyester: 0.1 uf +10%, 50 VICW. In G5 and G7 earlier tham REV A: cR104 19A115250P1 Silicon.
REV. B - To increase power output and reduce transmitter noise. €104 549626 7P10 Tantalum: 22 uf *20%, 15 VDCW; sim t : N R106
Changed QL09, R149, and Cl09. peleted C155H and C1574. oy, 2 ¢ ; sim to Sprague 5496219P244 Coramic dise: 15 pf +15%, 500 VDCW, temp coef ¢
Added C161H and C162H. - . CV103%* 5495769P9 Silicon, caj itive: 33 pf *20
| capacitive: pf +20%, at 4 VIC.
c105 5496267P14 Tantalum: 15 pf $£20%, 20 VDCW; sim to Spr ie di Added to G5 and G7 by REV E.
REV. € - To improve modulator limiting. Deleted C109 and Type 150D. " prague Claan 2486218P241 Ceramic disc: 10 pf +0.25 pf, 500 VDCW, temp Added to G6 and G8 by REV D.
added ¢163. coef -80 PPM.
€106 5496267P9 Tantalum: 3.3 pf £20%, 15 VDCW; ; ! itive: * t
REV. D - To improve operation. Changed CV1Ol, CV102, CV103, Type 150D, " % DCW; sim to Sprague cl45% 5496219P249 Ceramic disc: 27 pf 5%, 500 VDCW, temp coef 5495769P8 Silicon, capaeitive: W33,Df 208, at 4 vOC.
0159 and R105. Z80 PPM. Deleted in G5 and G7 by REV A. .
c107 19A116080P107 Polyester: 0.1 pf %1 i1i :
REV. E - To reduce alternator noise and improve operation. ¥ H 0%, 50 VICW. Cl45L* 5496219P252 Ceramic disc: 36 pf *5%, 500 VDC¥, temp coef Cy1o3Ls 5495769P9 iéé;gmtlé ggpaéf]léveimv:!i prgfg%éda;ngmvg. G7
i . -80 PPM, Added to G5 and G7 by REV A. , v . )
Changed R107 and added R154, R155 and C164. clos 5494481P107 Ceramic disc; 470 pf +20%, 1000 VDCW; sim to by REV E.
BMC Type JF Discap. . N
- _ N . * 2 H ! t oef
REV. F To increase audio sensitivity. Changed R102. C1458 5496219P249 teramic dl:gﬂedzzopgﬁ iz’& ggobgmkg;, yemp coe CV103H+ 5495769P8 Silicon, capacitive: 33 pf 20%, at 4 VDC.
c109% 19A116080P107 Polyester: 0.1 uf 0%, 50 VDCW. Deleted in G5, : ¥ . Added to GG, G8 by REV A. Deleted from G6, GB
¥ D; G6, G8 by REV C, C146% 5491601P113 Phenolic: 0.47 pf +5%, 500 VDCW. Deleted in by REV D.
In G5, G7 of REV B and earlier: G5 and G7 by REV A.
In G6, GB of REV i L. EPTACLES - - - — — -
’ A and earlier: C146Lx 5491601P109 Phenolic: 0.33 pf +5%, 500 VDCW, #Added toGs | [ | | --- -~ JACKS AND RECEPTACLES
5494481P111 gﬁéa:;;;edﬁcéisiogo pf £20%, 1000 VDCW; sim to and G7 by REV A. J101 19A130924G1 Receptacle, coaxial: sim to Cinch 14H11613.
ap.
Cl46H* 5491601P113 Phenolic: 0,47 pf +5%, 500 VDCW. Added to G5
’ tor. Includes:
C110 5494481P111 Ceramic dise: 1000 pf +20%, 1000 VDCW; sim to and G7 by REV A, J103 19821937461 Connecto nclude
RMC Type JF Discap.
e v c1471 5496219P239 Ceramic disc: 8.0 pf +0.25 pf, 500 VDCW, temp 19A116651P1 Contacts, (9).
c112 5494481P107 Ceramic disc: 470 pf *20%, 1000 VDCW; sim to coef -80 PPM.
RMC Type JF Discap. L L L L L -~ INDUCTORS - — - — — - — = -
i C147H 5496219p236 Ceramic disc: 5.0 pf $0,25 pf, 500 vyDCW, temp | [ (| T 77" 7~ INDUCTORS -
c118 5494481P112 gﬁé”&ﬁed}?éisiggo pf £10%, 1000 VDCH; sim to coef -80 PPM. 1102 19B209420P130 Coil, RF: 27.0 ph £10%, 3.60 ohms DC res max;
' c148 5191601P111 Phenolic: 0.39 pf +5%, 500 VDCW. sim to Jeffers 441316-5.
c123 5494481P111 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to : g i
thru RMC Type JF Discap. C149L 5496219P241 Ceramic disc: 10 pf 0,25 pf, 500 VDCW, temp L104 748807997 E‘Iﬁkio ?gifeiquiﬁ‘ féﬁ%, 0.50 ohms DC res max;
c125 coef ~80 PPM, ~10K.
. . + .
c126 7489162P27 g]i-lvir mica: 100 pf 5%, 500 VDCW; sim to C149H 5496219P237 Cer:;m)god;;;: 6.0 pf +0.25 pf, 500 VDCW, temp 1105 7488079P18 g’::kié ?:néiﬁﬁ‘ti”* 1.20 ohms DC res max;
ectro Motive Type IM-15. coef - . :
c127 19A116080P107 Polyester: 10 pf +10%, 50 VDCW. C150 5496372P365 cin;gfoni;n.:isc; 470 pf +10%, 500 VDCW, temp coef L106 7488079P5 2‘2;"‘& gg;fegésﬁﬁ‘;_;i“’%‘ 0.15 ohms DC res max;
cl29 5494481P111 Ceramic disc: 1000 pf £20%, 1000 VDCW; sim to i : ;
and RMC Type JF Discap. ° ’ c151 198116655P19 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to ngﬂ 19B209420P123 g:;;ltyoﬁ‘l;é”i;gongeiéo%, 1.80 ohms DC res max;
c130 EMC Type JF Discap. an T
P o L1098
C131L 5496219P249 Ceramic disc: 27 pf 5%, 500 VDCW, temp coef ci52 194116080P107 Polyester: 0.1 pf +10%, 50 VICW, PLUGS
B 4 T - - 5 e [t
€153 194116655P19 Ceramic dise: 1000 pf +20%, 1000 VDCW; sim to )
C131H 5496219P248 Ce;amic dise: 24 pf ¥5%, 500 VDCW, temp coef RMC Type JF Discap. P02 Includes:
~80 PM, R . .
C154L 5496219P238 Ceramic disc: 7.0 pf 0.25 pf, 500 VDCW, temp 19B219594P2 Contact strip: 8 pins.
c132 5491601P118 Phenolic: 0.75 pf 5%, 500 VDCH. coef -80 PPM. 19821959453 Contact strip: 9 pins
€133L 5496219P249 Ceramic disc: 27 pf +5%, 500 VDCW, temp coef c1s4H 5196219P236 Ceramic disc: 5.0 pf +0,25 pf, 500 VICW, temp
-80 PPM. coef -80 PPM. - TRANSISTORS
1330 5496219P248 Ceramic disc: 24 pf +5%, 500 VDCW, temp coef C155L* 5496219P243 Ceramic disc: 13 pf +5%, 500 VDCW, temp coef o1 .
~80 PP, ’ 280 PPM. Deleted in G5, G7 by REV C. QroL* 18411533091 Silicon, NPN.
€134 194116080P107 Polyester: 0,1 uf +10%, 50 VDCW. C1s5H* 5496219p241 Ceramic disc: 10 pf +0.25 pf, 500 YDCK, temp In G5, G7 of REV A and earlier:
coef -80 PPM, Deleted in GG, GS by REV B. In 66, G8 of REV B and earlier:
c135 19A116080P105 Polyester: 0.047 pf +10%, 50 VDCW. 114 ; T
136+ 5106 5 C156 5494481P112 Ceramic disc: 1000 pf +10%, 1000 VDCW; sim to 194115910P1 Silicon, NPN; sim to Type 2N3904.
96219P24 Ceramic disc: 20 pf 5%, 500 VDCW, temp coef RMC Type JF Discap. 1
T80 PON. Added to G5 amd 67 by REV & Qlo4 19A115330P1 Silicon, NPN.
C157L+% 5496219P238 Ceramic disc: 7.0 pf ¥0.25 pf, 500 VDCW, temp thru
C136L* 5496219P348 cgsmic disc: 24 pt 5%, 500 VDCW, temp coef coef -80 PPM, Deleted in G5, G7 by REV C. QLo6
-150 PRM. Deleted from G5 and G7 by REV A,
C157H* 54962199236 Ceramic disc: 5.0 pf 0,25 pf, 500 VDCW, temp Q107 194115328P1 Silicon, NPN.
C136H* 5496219P246 Ceramic disc: 20 pf *5%, 500 VDCW, temp coef coef -80 PPM. Deleted in GG, GS by REV B. Q108 1oA11532052 Silicon. NPN
-80 PPM. Deleted from G5 and G7 by REV A. ’ ’
c158 19A116655P19 Ceramic disc: 1000 pf +20%, 1000 VDCW; sim to )
C137* 5496219P251 Ceramic disc: 33 pf *5%, 500 VDCW, temp coef BMC Type JF Discap. Qios* 1641153202 iﬁli"’;’lﬁp’ég G7 by REV C
~80 PPM. Deleted from G and G7 by REV A. ote . .
c159% 19A116080P1 polyester: 0.0l uf +20%, 50 VDCW. Deleted in GG, 'G8 by REV B.
C137L+ 5496219P254 Ceramic disc: 43 pf +5%, 500 VDCW, temp coef s .
-B80 PPM. Added to G5 and G7 by REV A. In G5, G7 of REV D and earlier: Q110%* 194116868P1 E;é;gortxé l‘égN;Giltyth’syge 2N4427.
In G6, GB of REV C and earlier: , .
' Added to G6, G8 by REV B,
19A116655P19 Ceramic disc: 1000 pf 20%, 1000 VDCW; sim to
RMC Type JF Discap.
*
COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
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LBI-4622

PARTS LIST

LBI-4622

SYMBOL GE PART NO. DESCRIPTION SYMBOL GE PART NO. DESCRIPTION
__________ RESISTORS - - — - — — - — - R155% 3R152P201J Compasition: 200 ohms +5%, 1/4 w.
Added to G5, G7 by REV F.
R101 3R152P561K Composition: 560 ohms #10%, 1/4 w. Added to G6, G8 by REV E.
R102+ 3R152P431J Composition: 430 ohms *5%, 1/4 w.
---------- TRANSFORMERS - - - - =~ - — —
In G5, G7 of REV F and earlier: .
In G6, G8 of REV E and earlier: T103 19D416843G1 Coil. Includes:
3R152P391K Composition: 390 ohms +10%, 1/4 w. 5493185P12 Tuning slug.
R103* 3R152P201J Composition: 200 ohms 5%, 1/4 w. T104 19D416843G3 Coil. Includes:
In G5, G7 of REV D and carlier: 5493185P12 Tuning slug.
In G6, G8 of REV C and carlicr:
T105 19D416843G2 Coil. Includes:
3R152P102K Composition: 1000 ohms *10%, 1/4 w.
5493185P12 Tuning slug.
R104 19B209358P106 Variable, carbon film: approx 75 to 10,000 ohms .
+10%, 0.25 w; sim to CTS Type X-201. T106 19D416843G7 Coil. Includes:
and
R105* 198B208358P105 Variable, carbon film: approx 200 to 5000 ohms Ti07 X
+10%, 0.25 w; sim to CTS Type X-201. 5493185P12 Tuning slug.
In G5, G7 of REV D and earlier: 108 19D416843G5 Coil. Includes:
In G6, G8 of REV C and carlier: and
T109
19B209358PL08 Variable, carbon film: approx 2000 to 50,000 ohms 5493185P13 Tuning slug.
+10%, 0.25 w; sim to CTS Type X-201.
R106% 3RL52P103K Composition: 10,000 ohms +10%, 1/4 w. T110 COIL ASSEMBLY
19D416843G8
In G5, G7 of REV A and earlier:
In G6, G8 of REV B and earlier:
----------- RESISTORS - - = - - = = =
3R152PI93K Composition: 39,000 ohms +10%, 1/4 w.
Rl 3R152P151K Composition: 150 ohms +10%, 1/4 w.
RLO7* 3RT7TP33LK Composition: 330 ohms *10%, 1/2 w,
In G5, G7 of REV E and earliex: | | | --==m===- MISCELLANEQUS - - - - - - - -
In G6, G8 of REV D and earlier:
5493185P13 Tuning slug.
3R152P331K Composition: 330 ohms +10%, 1/4 w.
T111 19D416843G4 Cotl. Includes:
R110 3R152P104K Composition: 0,10 megohm +10%, 1/4 w,
5493185P12 Tuning slug.
R111 3R152P474K Composition: 0.47 megohm #10%, 1/4 w.
T112 19D416843G6 Coil. Includes:
R125 3R152P102K Composition: 101000 ohms +10%, 1/4 w.
5493185P12 Tuning slug.
R126 3R152P103K Composition: 10,000 chms +10%, 1/4 w.
R127 3R152P223K Composition: 22,000 obms *10%, /4w, | |\ [ | - "~ --~< INTEGRATED CIRCUITS - - - - - - -
R128 3R152P683K Composition: 69,000 obhms +10%, 1/4 w, uliol 19D416542G1 Audio Transmitter.
R129 3R152P222K Composition: 2200 ohms 110%, 1/4 w.
---------- SOCKETS =~ = = = = = = = = =
R130 3R152P562K Composition: 5600 ohms 110%, 1/4 w.
XY101 Socket. Part of Mechanical Construction. Includes:
R131 3R152P471K Composition: 470 ohms +10%, 1/4 w. ;{K\SS
R133 IR152P561K Composition: 560 ohms +10%, 1/4 w. 194116779P1 Contact, electrical: sim to Molex 08-54-0404.
) ! Quantity (6) with each.
R134 3R152P223K Composition: 22,000 ohms +10%, 1/4 w.
R135 3R152P102K Composition: 1000 ohms *l0%, i/aw. [} | |~~~ "="=-=--=-- OSCILLATORS - - - = - = = = =
R136 3R152P470K Composition: 47 ohms +10%, 1/4 w.
NQTE: When reordering specify ICOM Frequency.
R138 3R152P473K Composition: 47,000 ohms +10%, 1/4 w.
ICOM Freq = Operating Frequency
R139 3R152P181K Composition: 180 ohms +10%, 1/4 w. 36
R140 3R152P271K Composition: 270 ohms *10%, 1/4 w.
Y10l 194129393618 Externally compensated, 5 PPM, 406-512 MHz.
R141 3R152P103K Composition: 10,000 ohms +10%, 1/4 w. ‘t{lllzg
n142 3R152P620J Composition: 62 ohms *5%, 1/4 w.
Y101 19A129393G15 Externally compensated, +2 PPM, 406-512 MHz.
R143 3R152P331K Composition: 330 ohms *10%, 1/1 w. ﬂllg\l
Y108
R144 3R152P181K Composition: 180 ohms *10%, 1/4 w.
R145 3R152P390K Composition: 39 ohms #10%, 1/4 w. MECHANICAL PARTS
R146 3R152P333K Composition: 33,000 ohms £10%, 1/4 w.
19A129424G2 Can. (Used with T103-T112).
R148 3R77P100J Composition: 10 ohms 5%, 1/2 w.
4036555P1 Insulator, washer: nylon. (Used with Ql08,
R149+ 3R152P2405 Composition: 24 ohms 15%, 1/2 w. Ql10).
In G5, G7 of REV B and earlicr:
In G§, G8 of REV A and carlicr:
3R152P100K Composition: 10 ohms +10%, L/4 w.
R152% 3R152P391K Composition: 390 ohms *¥10%, 1/4 w. Added to
G5 and G7 by REV A.
R153* 3R152P100K Composition: 10 ohms +10%, 1/4 w. Added to
G5 and G7 by REV A. Deleted in G5, G7 by REV C.
R154% 3R152P241J Composition: 240 ohms 5%, 1/4 w.

Added to G5, G7 by REV F.
Added to G&, G8 by REV E.
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LBI-4622 SCHEMATIC DIAGRAM

uiol TRANSMITTER AUDIO IC BUFFER MOD MOD AMPL - BUFFER
l QIO| Q104 QI05
PRE
EMPHASIS LIM DE POST-LIM
8 AMP EMPHASIS FILTER RI27
—®MiC LOAD 22K
S6v 3.8V
oz)-@s i {10 9 2) (2 )
55 10V
P02 HIG, A + clo7
Ha DA CI06 JUF X'y
b 33UF f
| & X cioa I RI34
RI03 = RIO2 CHAN, GUARD 22K
200 ["22uF 430 MOD ADJUST
CG HI 2 -*
N i+ RIOS <, cl24 | ci2s
l clo5 5K _L gieo L0IUF |00IUF
L cios
C6 LO 3 ciga L RIS5 270 \
17 N /
UF
" 0 el N P Y R0 Yy X
330, CRIOS [CRIOG
RES 1OV 7 &
RIO6 37V
° - 10K
TX 0SC CONTROL 12 ANA 7Y
RIOI 0451
560 c102 c||l<J)s 5 L CRIO4
MIC LO/TX AUDIO LO 5 DIF} - cig3 £
CIOt _
clol = {4 .00IUF
MIC HIZ/TX AUDIO Hi 6 o PN ® > - -
COMPENSATION 13 Rizg
68K
[ T R e
1
-0 O O O Yi0l
Fi 8 L & 5 4 3 T2 N _:xv|0|
—— ||~
' Y102 ¢ COMPONENT VALUES AS FOLLOWS:
F2 9 Y % T [ XY102 x -
A N i S __ﬁ._J COMPONENT L H
T - IDENTIFICATION | 406-420 MHZ 450-512 MHZ
lf— $ vI03 ] 27 24
F3 | 10& —% 5 % 5 T2 P Ixvios c133 27 24
e e It I R ci37 43 33
— === |77 c139 22 13
N T o b < ) | Tlo4 cl44 13 10
i 6 5 14 Y3 Y2 11 )xYI04 C _
| I I N D DU Cl145 36 27
— ——|—l—|—==-7 cl46 33 47
s 4 ) o | Yi05 Cl47 8 S
< [ 6 15 T4 13 Te Tl XY105
(A RN N DO DN B Clag 10 6
H5 Cisg 7 5
—— ||| e 2
| Y106 cigr 3 2
F6 | 15¢ —% % % s % _}xwoe cls2 7 4
e | —|— === RI52 390 NONE
P N T VOLTAGE READINGS
1
F7 | 18 € % 95 % 93 2 G Ixvior
[ N N D D AJUMPER BETWEEN H8 8 H9 NOT PRESENT
ON 2ND EXCITER IN WIDE SPACE
- === —j XMTR COMBINATIONS. VOLTAGE READINGS ARE TYPICAL READINGS MADE
7 ¢ Lo o 9 o, ©O Yios WITH THE TRANSMITTER KEYED, AND MEASURED
F8 f I 6 5 4 3 T2 7 _} XY108 WITH A 20,000 OHMS-PER-VOLT METER WITH
o

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.

OSCILLATOR MODULES

(19R622018, Rev, 11)

406-512 MHz, EXCITER BOARD
19D416859G5-G8
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LBI-4622 SCHEMATIC DIAGRAM LBI-4622
=S RI48
22UF Clas nuo :%\IN
v —ci58
® 24 “T".o0luF
ciaa |,
j *
X X
%’T'Os ciss iz CI62
( TO
4 PA
Jiol
;Ecms Cl47a CIg!
*
* Ri52
*
RI38 RI4 R146
47K 10K 33K
H2 HI
— T22-0 H4 H3
_‘(‘TZZ—BL
EXCITER REV FREQ NO. ALL RESISTORS ARE 1/2 WATT UNLESS
BOARD LETTER | RANGE FREQ. OWTCSER%NRE OSGECE&%S%N[; gfmgm
19041685965 G 40€-420| 2 K=1000 OHMS OR MEG = 1,000,000 OHMS .
19D4168596G6 F 450-512 2 CAPACITOR VALUES IN PICOFARADS (EQUAL
TO MICROMICROFARADS) UNLESS FOLLOWED
| I9041685967 | G  |406-420| 8 BY UF= MICROFARADS. INDUCTANCE VALUES
J103 AN/ / S/ NN 19041685968 F 450-512 8- IN MICROHENRYS UNLESS FOLLOWED BY
METERING | 2 ! 8 2 73 4 5 8 MH= MLLIHENRYS OR H= HENRYS.
L o - & - TOP VIEW
o v H % 5 &
(e} 1 = jm} 2 = < S o
= < = = = << iN ORDER TO RETAIN RATED EQUIPMENT
@ w (8] [a) © PERFORMANCE, REPLACEMENT OF ANY
[%:) vy w (72 [%2] SERVICE PART SHOULD BE MADE ONLY WITH
Clo. 8 8 8 8 A COMPONENT HAVING THE SPECIFICATIONS

SHOWN ON THE

PARTS LIST FOR THAT PART.

406-512 MHz, EXCITER BOARD

19D416859G5-G8
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LBI-4622 SCHEMATIC DIAGRAM LBI-4622

SEE ALTERNATE VIEW FOR 406-420MHZ
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A 1600 18 [~ 150 “Tcete T~ G220 ce2z AT~ Ceads — 9
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+ g
7 e
-/l k- - —_——_— A ] - .
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’ t ALTERNATE VIEW FOR 406-420 MHZ
c4207 VREQ) R220 welig w2z w221 7
& . > —|(—o oo o j——
i 033 UF 2.3V 100 = == - = = -
L 114w c23 ce85 c236 I
’ * * *
l c|zv | |
J s azi0 J | ‘
4
i eV @C R228 ;ﬁcazos Re32 ‘ ‘
470 L033UF 368K J\
6.8V 1aw j LA J205
I - o | 2 Y s s s 7 g
N
L_cazos |
' T 18 UF J: |r ‘ .
-
cazos 1 280 z =
l 1000 | o B
. 4
]Cazoa Rare i g 58 &£ 5 2
X = a w (o]
03307 « ¥ o=
174w & z =z & o =
W CR203 z £ o
l v ® 8 g © 2z E
2.3 [ a
i | | fiiii o
| R216 Y oRz04 1 g2 5 3 D
15K az08 i | 6 8 o o u =
174w 4
l o6V - VR202 l now B g 0 1 a
L Ry Rz2? | ~ 8888586 L8
| | e
| . | - B
L 777 |
- — — — = R ——

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

SCHEMATIC DIAGRAM

LBI-4622

PA
R2I0
c DRIVER Y
a2
wazs 3 PRI He 174w 1 c25s
e |
23 25V g o¥?% o . L213 e
g * *9—o - I8
1205 w225 L case Ll ces7 214
PY “T-1000 T 2UF
w23e
w23} 259
25V 4 8} °
—— A o 7% A
_Lt240 cesa
Loes 5t o V222 o 8, Q205 | c2sa
A l 1 N ¥ ANTENNA SWITCH
L2i5 e
L208 L Lzt Loczss 3 o8 d | K2vy
’1 ———————>J208
c292
. ) o raos 3 R212 (seeNoTEN) |7 - T T T T T T | |
ooz Lozas 207 pa C412!'2 wass ™ 1600 L 100 | wass w234 . L2zt L222 L223 L224 | w234 (SEE NOTE 1) | |
£3 o9l w Ve aaY Yaaal P YVYN
.- Py > o
I.. 1000 c214 | [ | ‘ J207
coe7 c260 w230 —6s | | | | ‘
3 ; - 8
18 3 & - 206 ! ¢zro } | ‘ | (SEE NOTE 1)
* AN 1 cose L cosr Lcess _Lcesy _Lcaso w2se
25v wesa 28 000 b SRR N X T % * | ANl
L czel L2i8 - -+ e c2p I f 4203 10 ANY
_Lca4s ™% - - * i1 |
s Riso I |
. L216 L ces2 <273 | | | w237 _
- P -
W50 }JZOZ TO RX
R206 l L R207 250 L i | ‘ | (SEE’N)OTE >
C244 c245 L =
1000 1GF 10 1000 T clzuan casz czra | | -
is0 LOW_ PASS FILTER ] L
_one 7 L - ——d = Jz08
L209 2201 c266 C265 caea. |, c275 —
56 w206 T 2VUF 1000 18 = __|€_‘* 3 -
KIO L2i7 cer?
1\1000
R21t
c278
10 '
W iYoo)
NOTES !
e ca79 ALL RESISTORS ARE 172 WATT
. VAL
s . 50 OHM MICROSTRIP PART OF P.W.8. OTHERWISE CoPeCITED Ang RESacESS
2. W20B-W233 MICROSTRIP CIRCURITY x-:b"gzs) Q&M&U’aﬂis? FOLLOWED BY
R23 o0 cago PART OF PW.B. SEE 190320642 FOR _Apmr[mm o PSS .
i {ses DIMENSIONS MICROMCROFARADS ) UNLESS FOLLOWED
Bv UF « MICROFARADS. INDUCTANCE VALLES
1600 cal 3.0201-0206 AND Q215 CALLED FOR ON MICRORENRYS UNLESS FOLLOWED BY
I PLISC320620 RSV OR H<HENRYS.
220 4. ALL COMPONENTS MARKED WITH
ceg2 ASTERICK (%) SEE COMPONENT VALUE
K 5% TABLE .
5 b INDICATES a-
GE?IBB L INDICATE . - 'NCORGER TA RETAIN RATLD EQUIPMENT
L s w204 e 1720 = CATES VEMICLE GROUND PERFORMANCE | REP{ACLMENT OF ANY
LT s S— Y cosa SERVICE  PAR' $HOULD BE MADE ONIY WITH
A COMPGNENT HAVING THE SPECIFICATIONS
* Ezzo $ SHOWN CH 1HE SARTS ST FOR THAI PAAT
VOLTAGE READINGS c293
VOLTAGE READINGS ARE TYPICAL READINGS 4 -
J205 METERING MADE WITH TRANSMITTER KEYED , AND
({TOP VIEW) MEASURED WiTH A 20,000 OHMS- PER vOLT c294
METER WITH REFERENCE TO A— ANO NOT i¢
CHASSIS GROUND. AN RF CHOKE {25-50 i
MICROHENRYS) (S USED IN THE HOT METER cazis
LEAD TO AVOID DETUNING RF CIRCUITS. as

NOTE. READINGS AT Q202 COLLECTOR AND
IN THE POWER CONTROL CIRCUIT WE
TAKEN WITH THE TRANSMITTER ADJUSTED
FOR 40 WATTS OUTPUT. THESE READINGS
WILL VARY DEPENDING ON THE SETTING
OF POWER ADJUST CONTROL R226

406-512 MHz,40-WATT POWER AMPLIFIER
19C320620G5-G8
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LBI-4622 SCHEMATIC DIAGRAM PARTS LIST LBI-4622

PARTS LIST SYMBOL GE PART NO. DESCRIPTION
)éOCGM PONENT VALUES AS FOLLOWS . - LBI-46198
MP LL L M
_ - ’ c2138 184116656P3J0 ceramic dise: 3 pf 10.5 pf, 500 VDCW, t
IDENT [406-320 [450-470(470-494]494-512 O W cost o mu, " o Qe
MHe MHZ MHZ 19C32062065-G8
= C213K% 5491238P12 Ceramic disec: 2vpf +0.25 pt, 500 VDCW,
temp coef 1120 PPM.
C206 1GG - 94 as 80 c214 194118655P8 Ceramle dise: 150 pf *20%, 1000 YDCW; sim to
cair 15 12 12 12 RNC Type JF Discap.
czia 25 22 22 22 ca213 19A4116655P20 Ceramic disc: 1000 pf +10%, 1000 VDCW; sim to
c319 7 ) . 5 SYMBOL GE PART NO. DESCRIPTION RMC Type JF Discap.
C270 14 2 12 I c216+ 19A116966P107 Metallized polyester: .1 pf +10%, 50 VDCW.
czzl T =] =] 6 In Gl, G2, G4 earlies than REV A:
Carz ) P 6 T [ INDUCTORS ~ ~ - - =~ = — - - In G3 of REY A and earlier:
c223 5 5 5 5 L295 194128562P2 Coil, 5496267P13 Tantalum: 2.2 pf +20%, 20 VDCW; sim to Sprague
cz24 105 91 9 as* L296 Type 150D.
gg;g f: I% z g _________ TRANSISTONS - - — — — — ~ - C217LL 19A118656P15J0 Sg:?mécpg;:c: 15 pt 5%, 500 YDCW, temp
6227 10 20 19 17 Q201 12412923301 Silicon, NDN. c217L 19A116666P12J0 | Ceramic disc: 12 pf 5%, 500 VDCW, temp
0228 a 20 9 7 Q202 19A116953p1 Silicon, NEN. coat 0 PRM.
G229 10 20 E V7 2203 19411695302 Silicon. NBN C217M 18A116656P12J0 Ceramic disc: 12 pf +3%, 500 VDCW, temp
, . coef O PPM,
C230 s 1o 9 2 - 11
204 19A129283P4 Silicon, NEW. . . .
a2 oM T B 7 5 ?‘;f,;; 1licon C217H 19A116656P12J0 zgg;mécpgﬁc. 12 pf 5%, 500 VDCW, temp
@
ce3z | omT B 7 6 o
Caxr 23 2 = 5 Qs LOALL6742D1 Silicon, NPX. c218LL 194116952P25 515!?3025°$y'pe2§’15§.m‘ 250 VDCW; sim to
g;:; I3,3| !205 290 |E-; _________ THERM (STORS ~ — - — = — = — — _ C218L 194116952P22 ﬁiéviaogéc:: 2?”% £2%, 250 VDCW; sim to
- nde ype . .
gt '8 18 13 11 RT201 194139379G1 Thermistor. c21em 19A116952p22 Silver mica: 22 pf +2%, 230 VICW; sim to
€248 27 27 27 27 Underwood Type JLHF.
G249 29 A0 28 26 POWER AUPLIFIER BOARD C218H 19A116952P22 Silver mica: 22 pf 2%, 250 VDCW; sim to
1 16661 -4 t2%, ;
C253 3! 23 22 20 133313156& 223-4?18 :g; Et%’ Underwood Type JIHF,
€259 880 24 27 27 19041718603  470-494 MHz () C219LL 194116656750 Ceramic disc: 7 pf 0.5 pf, 500 VICW, temp
19141716664 484-512 MHz (1) ' '
C258 3' 23 23 EO coef O PPM.
£259 G68C 24 [51E29) 680G nrYy o e CAPACITORS - - — - ~ - — - c219L 19A116636P6J0 Cer:;mécp;sc: 6 pf 10.5 pf, 500 YICW, temp
t260 | 00 34 57 57 FA ASM REY ] Heatsine asM 154 [oent. 80, asm IR | vreauency eaon ronasssrzo | coramic dise. 1000 o £10%. 1000 voow eoe :
< < e T eramic disc: pf L10%, 1 W 219 9AL1BB56P6. ic disc: 6 pf 0.5 pf, 500 VDCW, t
R T 39 20 27 ol 190 3206206Y IBZI36BBGS 19041716661 | B | 406-420 WHZ and sin to TWC Type J¥ Discap. cn LOALLESIEREI0 | Coramic daser Gp e i
252 . 2 £ 25 £]156320620G6 982196586, 19D4I7 16602 B_[450-370 MHz alon 194116656P510 Ceramic disc: 5 pt 0.5 pf, 500 VICW, tom
€263 £80 24 680 [ 880 5| 19C 32062067 19821968805 [BUITIGE63 | ¢ | 4r0-494 MHZ c203 194116679P220K | Mica: 220 pf +10%, 250 VDCK, ¢ 411 6656P8 Coramic dise: 3 pt £0.5 pl, » temp
c268 42 a0 30 27 - Y B . II'Ca .
;286 I 1) 9 ) tn) 19€3 2062068 19821965865 19D4i7IG60C4 | B | d494-512 MHZ | C204LL 18A116655P20 Ceramic disc: 1000 pf +10%, 1000 VRCW; C220LL 19A116952P14 Silver mica; 14 pf 0.5 pf, 250 VDCW; sim to
19G 320620617 19B219688GIT 19D 4171686 B | 406420 MHZ sim to RMC Type JF Dlscap. Underwood Type J1HF.
0287 22 0 17 17 15032062068 198219688617 19041716662 | g | 480-470 MHZ c204L 19A116655P20 Ceramic disc: 1000 pf E10%, 1000 VICW; ca0L 19A116952P12 Silver mica: 12 pf L0.5 pf, 250 VOCW: sim to
c288 22 20 e 7 19C320620G19 196219628617 [SDAI7TIGGEE | ¢ | 470-494 MHZ sim to RMC Type JF Discap. Underwoad Type JIHF,
c2as 22 20 {7 17 19C 320620620 | SB2I9GRAGIT 19041716664 | B | 494- 512 MHZ c204K 194116655P20 Ceramic dise: 1000 pf #10%, 1000 VICW; Co20% 194116952012 Silver mica: 12 pf +0,5 pf, 250 YDCW; sim to
cago| I 10 9 a ] sia to RMC Type J¥ Discap, Underwood Type JIHE. '
gzglg (;;EIJT g:ﬂ?T I;TO ggg cao 141106308 g?;“‘?écnﬁésg;ppl:?% %isﬂg%’ 1000 vocw; G220H 194116952P11 Silver mica: 1l pf #£0.5 pf, 250 YICW; sim to
g * - Underwood Type JIHF.
2435‘3 omMIT OMP oMIT 20 ©205 19A116655P6 g‘;;a’z(‘)cuﬁés,‘;;pe‘iﬂ stﬁﬁ%’ 1000 ¥ICW; £221LL 19A116656P730 Ceramic disc: 7 pf 0.5 pf, 500 VOCW, temp
204 1000 1000 1000 15 - coef O PIM.
CaTrh 1200 1000 FO0OQ X C206LL 19A116952P105 S;;Zi:o?&c:;pclg?ﬂgl +2%, 250 VICW; sim to ¢221L 194116656P64 0 Ceramic dise: 6 pf *0.5 pf, 500 VDCW, temp
C2E3 3 - 3 3 2 : cuef O PPM.
C207 OMIT a7 i - a7 Cao6L, 19a116952pe4 Silver mical o4 Bf 2%k, 350 VICH; sim to c221x 19A116656P6J0 Ceramic dise: 6 pf £0.5 pf, 500 YDCW, temp
C234 24 1000 1000 1000 ndexrwood ype : coef O DI,
5234 gu:l 18 | 8 Igoo caos 194118552883 Siéliioiéci;po”?lii,m’ 230 VICH; sim to C221K 1941166569640 S:Z;ménpg;sc: 6 pf +0.5 pf, 500 VDCW, temp
233 1000 1000 1 .
™ 53 C206K 19A116952P80 Silver mica: 80 pf +2%, 250 VDOW; sim to - s . Leas s )
36 29 100G 1000 Q0 €222LL 1DA116952P18 Silver mica: 18 pf L0.5 pf, 250 VDCW; sim to
Underwood Type J1HF. Underwood Type J1HF.
cza5 [ OMIT oMIT OMIT P .
**(:’4’213 & o OMIT OMT OMIT c207 5498218P249 E:za:;;; disc: 27 pf I5%, 500 VICW, temp coet C222L 19A116952P16 Silver mica: 16 pf *0.5 pf, 250 VDCW; sim to
Caza] 10 OMIT | oW OMIT ' Underwood Aype JIHF.
- ca08 194116635820 Ceramic disc: 1000 pf ¥10%, 1000 VDCH; sim to — LOAL16952P16 s11 tea: 16 pf 10.5 pf, 350 VOCW; sim te
T T T L T HE e Sosce. DAL, Mg
— = €209 19A118656P340 Ceramic disc: 3 pf 0.5 pf, 500 VICW, temp C222H 104116952P15 Silver mica: 15 pf +0.5 pf, 250 VOCW; sim to
cazr| © OMIT | oMIT | omIT cesf 0 PR, §ilver mica: 19 et .
L2o7 tG 15 13 15 210 748916209 Silver mica: 18 pf #5% 500 VDCW; sim to es6pa .
|2|9 OM [T PRESFNT pﬂ{sENT PFIESENT Electro Motive Type m_is- * C223LL 19A116656P6J0 (ég;:mécp;:?(:: 6 pf 0.5 pf, 500 VDCW, temp
[ Lzz0 OMIT PRESENT] PRESENT! PRESENT czll 19A116655P8 Ceramic disc: 150 pt £10%, 1000 YDCW; sim to . X
0207 | OMIT | PRESCNT PRESENT] PRESENT RKC Type J¥ Discap. L[ e T O R 500 YCN, ten
222:?. gmg 5‘(|3 2:) g(; cHs 194116556pa%0 Coramic dise: 3 pf 20.5 pf, 500 VICW, temp cazam L9A116656P5J0 Ceramic disc: 5 pf £0.§5 pf, 500 VOCW, tomp
8 ! | : coef 0 PPM.
R2(7 oMIT 47 47 a7 C213LL 19A116656P3J0 ggg?mécyﬁsc: 3 pf 0.5 pf, 500 VICW, temp o238 16A116656P5J0 Ceramic dise: 5 pf 0.5 pf, 500 VDCW, temp
e . roef O PPM.
_R2Z1 100 OMIT oMIT DMIL ‘ ‘ ‘ . coe
LZ10 s B 5 5 c213L 19A116656P3J0 Coramic dinc: 3 pf $0.5 pf, 500 VDCW, temp c2241L, 194116952P105 Silver mica: 105 pt t2%, 250 VICW; sim to
L2215 15 5.6 15 15 coe : Undarwood Type J1HF,
Lzis ) 5.6 15 15
406-512 MHz 40-WATT POWER AMPLIFIER

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES.
19C320620G5-G8
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PARTS LIST

LBI-4622

SYMBOL |  GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
C2241, 19A116952P91 Silver mica: 91 pf *2%, 230 VICW; sim to 234 7489182P9 Silver mica: 18 pf 5%, 500 YDCW; sim to
Underwood Type J1HF. Electro Motive Type DM-15.
cz24aM 19A116952P91 Silver mica: 91 pf *2%, 250 VOCW; sim to cz35 19A116655P20 Ceramic disc: 1000 pf +10%, 1000 VICW;
Underwood Type J1HF. sim to RMC Type JF Discap.
C224H 194116952P83 Silver mica: 85 pf +2%, 250 VICW; sim to C236LL 194116856P2430 Ceramic disc: 24 pf +5%, 500 YDCW, temp coef
Underwood Type J1HF. 0 PPM.
C225LL 194116656P12J0 Ceramic disc: 12 pf 5%, 500 VIU¥, temp coef €2386L 19A4116655P20 Ceramic disc: 1000 pf +10%, 1000 YDCW;
0 PPMM. sim to RMC Type JF Discap.
€225L 194116656 P9J D Ceramic disc: 9 pf %0.5 pf, 500 VDCW, temp coef C236M 194116655P20 Ceramic dis¢: 1000 pf *10%, 1000 VICW;
0 PPM sim to RMC Type JF Discap.
2258 194116656 P90 Ceramic disc: 9 pf $0.5 pf, 500 VICW, temp coef C€236H 194116655P20 Ceramic disc: 1000 pf +10%, 1000 VICW;
0 PPH. sim to RMC Type JF Discap.
C225H 194116656 P9J0 Ceramic disc: 9 pf 0.5 pf, 300 VICW, temp coef C237LL 19A116952p28 Silver mica: 2B pf 2%, 250 ¥DOW; sim to
0 PPM. Underwood Type J1HF.
C226LL 19A116656P5J0 Ceramic disc: 5 pf 30.5 pf, 500 VDCW, temp coef C237L 19A116952P22 Silver mica: 22 pf *0,5 pf, 250 VICW; sim to
0 PPM., Underwood Type J1HF.
c226L 194116952P10 Silver mica: 10 pf 10.5 pf, 250 VDCW; sim to Cc237M 15A116952P17 Silver mica: 17 pf *0.5 pf, 250 VDCW; sim to
Underwood Type J1HF. Underwood Type J1HE.
C226% 164116952P9 Silver mica: 9 pf +0.5 pf, 250 VICW; sim to C237H 194116952p16 Silver mica: 16 pf 10.5 pf, 250 YDCW; sim to
Underwood Type J1HF. Underwood Type J1HF.
C226H 19AL16952P9 Silver mica: 9 pf %0.5 pf, 250 VDCW; sim to c238 194116656P3J¢ Caramic dise: 3 pf 0,5 pf, 500 VICW, temp coel
Underwood Type J1HF. 0 P,
C227LL 18A116656P1030 Ceramic disc: 10 pf $0.5 pf, 500 VICW, temp coef c239 194116655P20 Ceramic disc: 1000 pf +10%, 1000 YDCW;
0 PPM. sim to RMC Type JF Discap.
C227L 19A116952P20 Silver mica: 20 pf +0.5 pf, 250 VDCW; sim to c240 7489169P9 Silver mica: 18 pf +5%, 500 VICW; sim to
Underwood Type J1HF. Electro Motive Type. IM-15.
c2z7M 194116952P19 Silver mica: 18 pf 0.5 pf, 250 VICW; sim to C2411L 19A116679P13D Mica: 13 pf £.5 pf, 250 VDOW.
Underwood Type J1HF,
Cc241L 19A116679P10D Mics: 10 pf +.5 pf, 250 VDCN.
C227H 194116952P17 Silver mica: 17 pf 0.5 pf, 250 VDC¥; sim to
Underwood Type J1HF. C241n 194116679890 Mica: 9 pf .5 pf, 250 VICW.
C228LL 194116656P10J0 Cermmic disc: 10 pf *0.5 pf, 500 VICW, temp coef C241H 10A116679P8D Mica: 8 pt %.5 pf, 250 YDCW,
O PPM.
c242 194116656P2470 Ceramic disc: 24 pf +5%, 500 YICW, temp coef
€228L 194116952P20 Silver mica:; 20 pf %0.5 pf, 250 VDCW; sim to o P
Underwood Type J1HF,
C243LL 194116952P31 Silver mica: 31 pf +2%, 250 VDCW; sim to
C228M 194116952P19 Silver mica: 18 pf 0.5 pf, 250 VDC¥; sim to Underwoad Type JLHF.
Underwood Type J1HF.
C243L 194116952p25 Silver mica: 25 pf *2%, 250 VDCW; sim to
C228H 194118952P17 Silver miea: 17 pf +0.5 pf, 2560 YDCW; sim ta Underwood Type JLHF.
Underwood Type J1HF.
c24au 19411.6952P20 Silver mica: 20 pf +0.5 pf, 250 VICW; sim to
C229LL 19A116656P10J0 Ceramic disc: 10 pf 0.5 pf, 500 VDCW, temp coef Underwood Type JLHF.
O PPM.
C243H 194118952P19 Silver mica: 19 pf 0.5 pf, 250 VICW; sim to
C229L 194118952P20 Silver mica: 20 pf #0.5 pf, 250 VICW: sim to Underwood Type JLHF.
Underwood Type JLHF.
c244 194116655P20 Ceramic disc: 1000 pf *10%, 1000 VEICYW;
C229K 194116952p19 Silver mica: 19 pf 10.5 pf, 250 VDC¥; sim to sim to RMC Type JF Discap.
Underwood Type J1HF,
©245% 1941169662107 Metallized polyester: .1 pf +10%, 50 VDCW,
c229H 194116952P17 Silver mica: 17 pf $0.5 pf, 250 VICW; sim to
Underwood Type J1HF. In G1, G2, G4 earlier than REY A:
In 63 of REV A and earlier:
C230LL 194116656P5J0 Ceramic disc: 3 pf #0.5 pf, 500 VICW, temp coef
O PR, 5496267PL3 Tantalum: 2.2 pf $20%, 20 VDCW; sim to Sprague
Type 150D,
c230L 18A116952P10 Silver mica: 10 pf £0.5 pf, 250 VICW; sim to e
Underwood Type J1HF. 248 7489162P9 Silver mica: 18 pf 5%, 500 VICW; sim to
Electro Motive Type TM-13,
C230M 19A4116952P9 Silver mica; 9 pf #0.5 pf, 250 VICHW; sim to
Underwood Type J1HF. €2471LL 194116952P18 Silver mica: 18 pf +2%, 250 VICW; sim to
. Underwood Type JI1HF.
C230H 104116952P9 Silver mica: 8 pf #0.5 pf, 280 VICW; sim to
Underwood Type JLHF. C247L 194116952P15 Silver mica: 15 pf 2%, 250 VDCW; sim to
Underwood Type J1HF.
C2311L 194116656P24J0 Ceramic disc: 24 pf 15%, 500 VDCW, temp coef
O PPM. 24T 194116952P13 Silver mica: 13 pf 2%, 250 VICW; sim to
Underwood Type JIHF.
C231L 194116655P20 Ceramic dise: 1000 pf *10%, 1000 VDCW;
sim to RMC Type JF Discap. C247H 194116952P11 Silver mica: 11 pf 2%, 250 VICW; sim to
Underwood Type J1HF.
231K 19411665520 Ceramic dise: 1000 pf *10%, 1000 YDCW;
sim to RMC Type §F Discap. ©248LL 5496218P249 Ceramic disc: 27 pf 15%, 500 VICW, temp
coef ~80 PPM.
C231H 194116655P20 Ceramic disc: 1000 pf *10%, 1000 VDCW;
sim to RMC Type JF Discap. C€248L 5496218P249 Ceramic disc: 27 pf +5%, 500 VICW, temp
coef —80 BPM.
c2321L 19A118656P8JO Ceragmic disc: 8 pf £0,5 pf, 500 VDCW, temp coef
0 PR, C248% 54962189249 Ceramic dise: 27 pf +5%, 500 VDCW, temp
coef -80 PPM.
c232M 194116656P7J0 Ceramic disc: 7 pf +0.5 pf, 500 VDCW, temp coet
O PRM. C248H 549621 8P249 Ceramic disc: 27 pf 35%, 500 VDCW, temp
coef ~80 PPM.
C232H 194116656P6J0 Ceramic dise: 6 pf +0.5 pf, 500 VICW, temp coef
0 PPM. C249LL 10A118%52P39 Silver mica: 39 pf *2%, 250 VDCW; sim to
Underwood Type J1HF.
©233L 194116656P8J0 Ceramic disc; # pf 0,5 pi, 500 VOCW, temp coef
O PPM. C249L 19A116952B30 Silver mica: 30 pf *2%, 250 VICW; sim to
Underwood Type J1HF.
c233M 194116656P7J0 Ceramic disc: 7 pf #0.5 pf, 500 VDCW, temp coef
O PPM.
C233H 1941168656P6J0 Ceramic disc: & pf 0.5 pf, 500 VDCW, temp coef
0 PPM.

SYMBOL | GE PART NO. DESCRIPTION SYMBOL | GE PART NO. DESCRIPTION
czaam 194116952P28 Silver mica: 28 pt +2%, 250 VICW; sim to c2e1m 194118952P30 Silver mica: 30 pf 2%, 250 VDCW; sim to
Underwood Type JLHF, Tnderwood Type JLHF.
C249H 19A116952P26 Silver mica: 26 pf +2%, 250 ¥DCW; sim to C261H 194116952027 Silver mica: 27 pf 2%, 250 VICW: sim to
Underwood Type JLEF. Underwood Type J1HF.
250 194116655020 Ceramic disc: 1000 pf £10%, 1000 YOCW: C€262LL 19A116952P31 Silver mica: 31 pf +2%, 250 VICW: sim to
sim to RMC Type JF Discap. Underwood Type JIHF.
251 % 1941169665107 Metallized polyester: .1 uf +10%, 50 VICH. c262L 194116952023 Silver mica: 23 pf +0,5 pf, 250 VDCW; sim to
Underwood Type J1HF.
In Gl, G2, G4 earlier than REV A: 0% 99" o
In G3 of REV A and earlier: C262M* 194116952P23 Silver mica: 23 pf *0.5 pf, 250 VICW: sim to
Underwood Type JLHF.
5496267P13° Tantalum: 2.2 pf £20%, 20 ¥DCW; sim to Spraguc )
Type 150D. garller than REV A:
€252 194116655P20 Ceramic disc: 1000 pf +10%; 1000 VOCW; 194116953923 Silver mlea: 22 pf £0.5 pf, 250 VICH; sim to
sim to RMC Type JF Discvap. Undexwood Type JIHF.
C253LL 194116952031 Silver mica: 31 pf 2%, 250 VDCW; sim to ©262H 194116952920 Silver miea: 20 pf 0.5 pf, 250 VDCW; sim to
Underwood Type JLHF. Underwaod Type JLHF.
2531, 194116952P23 Silver mica: 23 pf 10.5 pf, 350 VDCW; sim to C283LL 194116655018 Ceramic disc: 6BO pf *10%, 1000 VICW;
Underwood Type JLHF. sim to RMC Type JF Discap.
c253M 194116952P22 Silver mica: 22 pf 0.5 pf, 250 VICW; sim to C263L 194116656024J0 Ceramic dise: 34 pf 5%, 500 VDCW, temp cocf
Underwood Type J1HF. O PPM.
C253H 19A118952P20 Silver mica: 20 pf *0.5 pf, 250 VICW; sim to C263M 19A116655P18 Ceramic disc: 6BO pf *10%, 1000 VDCW;
Underwood Type JLHF. gim to BMC Type JF Discap.
C254LL 184116655P18 Ceramic disc: 680 pf £10%, 1000 YICW; C2830 19A116655P18 Ceramic dise; 680 pf L10%, 1000 VICH;
sim to BMC Type JF Discap, sim to RMC Type JF Discap.
£254L 19AL16656P2430 Ceramic disc: 24 pf +5%, 500 VDCW, temp coef C264 7489162P9 Silver mica: 18 pf 3%, 500 VDCW: sim to
0 PPH. Electro Motive Type IM-15.
C254M 5496218P249 Ceramic disc: 27 pf 5%, 500 VICH, temp C265 194116655P20 Ceramic disc: 1000 pf +10%, 1000 VICW;
coef -80 PPM. sim to RMC Type JF Discap.
C254H 54962187249 Ceramic disc: 27 pf +5%, 500 VICW, temp C266+ 1941156 80P1 Electrolytic: 2 pf +150% -10%, 25 VDCW; sim
coef -80 PPY. to Mallory Type TTX.
c255 T489162PY Silver mica: 18 pf 15%, 500 VICW; sim to In GL, G2, G4 earlier than REY A:
Electro Motive Type IM-15. In G3 of REY A and carlicr:
¢256 194116655920 Ceramic disc: 1000 pf +10%, 1000 VDCW; 5496267P13 Tantalum: 2.2 pf £20%, 20 VDCW; sim to Sprague
sim to RMC Type JF Discap. Type 150D.
€257+ 1941156 80P Electrolytic: 2 pf +150% -10%, 25 VICW; sim ca67 T4B9162PY Silver mica: 18 pf +5%, §00 VICW; sim to
to Mallory Type TTX, Electro Motive Type IM-13.
In Gl, G2, G4 earlier than REV A: C268LL 15A116952P42 Silver mica: 42 pf #2% 250 VDCW; sim to
In G3 of REV A and earlier: Underwoud Type J1HF.
5496267P13 Tantalum; 2.2 pf £20%, 20 VDCW; sim to Sprague C268L 19A116952P30 Silver mica: 30 pt 2%, 250 VDCW; sim to
Type 150D. Underwood Type J1HF.
C258LL 194116952p31 Silver miea: 31 pf +2%, 350 YICW; sim (o 2684 19A116952P30 Bilver mica: 30 pf #+2%, 250 VDCW; sim to
Underwood Type J1HF, Underwood Type JIHF.
€258L 194116952p23 Silver mica: 23 pf £0.5 pf, 250 VDCW; sim to C268H 1D4118952p27 Silver mica: 27 pf +2%, 250 VDCW; sim to
Underwoad Type J1HF. Underwood Type JIHF,
CR5AM* 194118952P23 Silver mieca: 23 pf +0,5 pf, 250 VICW; sim to c289 19A116655P20 Ceramic disc: 1000 pf *10%, 1000 VDCW;
Underwood Type J1HF. sim to BMC Type JF Discap,
Barlier than REV A: c270 19A116655P20 Ceramic disc: 1000 pf +10%, 1000 VICW;
sim to RMC Type J¥ Discap.
19A116952P22 Silver mica; 22 pf 0.5 pf, 250 VICW; sim to
Underwood Type JLHF, 271 19A116655P8 Ceramic disc: 150 pf £10%, 1000 vDCW;
gim to RMC Type JF Discap.
C25RH 19A116952P20 Silver mica: 20 pf +0.5 pf, 250 VDCW; sim to
Underwood Type JIHF, ©272 19A116655P20 Ceramic disc: 1000 pf #10%, 1000 VDOW;
sim to RMC Type JF Discap.
C259LL 184116655P18 Ceramic disc: 680 pf *10%, 1000 YDCH;
sim to RMC Type JF Discap. C273 19a116655P8 Ceramic disc: 150 pf £10%, 1000 VDCW;
and sim to RMC Type JF Discap,
C259L 19411.6656P24J0 Ceramic disc: 24 pf #5%, 500 VDCW, temp coef c274
0 PPM.
C275LL 19A116655P20 Ceramic disc: 1000 pf tL0%, 1000 VDCW;
C259M 18A116655P18 Ceramic disc: 680 pf £10%, 1000 VICW; sim te RMC Type JF Discap.
sim to RMC Type JF Discap.
C275L 19A116655P20 Ceramic disc: 1000 pf +10%, 1000 VDCW,
C259H 1DA116655P18 Ceramic disec: 680 pf *10%, 1000 VDCW; sim to RMC Type JF Discap.
sim to RMC Type JF Discap.
C275H 194116655920 Ceramic disc: LDQQ pf fl0%, 1000 VDCW:
C260LL 19A116655P18 Ceramicv disc: 680 pf £10%, 1000 VDCW; sim to RMC Type JF Discap.
sim to RMC Type JF Discap.
C275H 194118636P27J0 Ceramic dise: 27 pf 5%, 300 VDCW, temp coef
C260L 19AL16656P24J0 Caramiec disc: 24 pf +5%, 500 VICW, temp coef 0 .
0 PPH.
276 194116655P20 Ceramic disc: 1000 pf +10%, 1000 VDCW;
2608 5496218P249 Ceramic disc: 27 pf £5%, 500 VICW, temp thru sim to RMC Type JF Discap.
coef -80 PR, C280
C260H 5496218P249 Ceramic dise: 27 pf *5%, 500 VIXW, temp c28l 19A116679P220K Mica: 220 pf fl0%, 25C VDCW.
coef —80 PPM. thra
c284
C261LL 194116952P42 Silver mica: 42 pf 2%, 250 VDCW; sim to
Underwocd Type JILHF. C285 5496218P45 Cevamic disc: 18 pf 5%, 530 YICW, temp
coef O PPM,
C261L 19A116952P30 Silver mica: 30 pf #2%, 250 VIDCW; sim to
Underwood Type J1HF, C286LL 19A116952P11 Silver mica: 11 pf 0,5 pf, 250 VDCW; sim to

Underwoed Type J1HF.
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1211 198219457P3 Coil,
R215 3R152P510J Composition: 81 ohms 5%, L/4 w.
L213 19412934661 coil, s
. . . . . ) R21E 3R152P200, Composition: 20 ohms *5%, 1/4 w,
c286L 19A116952P10 Silver mica: 10 pf #0.5 pr, 250 VDOW: sim to C4213LL 194116656P650 Gesamic disc: & pf £0.5 pI, 500 VICH, temp coef L214 198219457P3 Coil,
Underwood Type J1HF. . R217 3R77P470J Composition: 47 ohms 5%, 1/2 w,
. . I . . L215LL 74BB079P1R Choke, RF: 15.0 ph *10%, 1.20 ohms DC res max;
C2R6M 19A116952P9 Silver mica: 9 pt %0.5 pf, 250 VLCW; sim to C4214LL 19ALLEESGRI0N0 | Coromic disc: 10 pf £0.5 pf, 500 VICW, temp coet sim to Jeffers 4421-9, ! R218 3R152P153J Composition: 15,000 ohms #5%, 1/4 w.
Underwood Type JIHF, PRM.
cz86H 19411605209 Silver micva: 9 pf 0.5 pf, 250 YDOW, sim to C42151L 19A116656R10J0 [ Ceramie disc: 10 pf £0.5 pf, 500 VICW, temp coef Le18 T4BBOTIPR Sin s Jeitecs aaba.1. bt 019 otms DC res max; neLe SRLSEPOSEI composition: G500 ohms 5%, 174 w.
0. s 25 pof L.
Underwood Type JLHF. o P R220 3R152PLOLS Composition: 100 ohms 5%, 1/4 w.
) s . . 5 e isc: : 215M 7488079p18 Choke, RF: 15,0 ph #10%, 1,20 ohms IX res max; and
C287LL 194116952P22 Silver mica: 22 pf +0.5 pr, 250 VICH: sim to C4216LL 194116656P10J0 | Ceramic disc: 10 pf 40.5 pf, 500 VICW, temp coef L ) [ , L ;
Underwood Type J1HF, Pt : o oM. Sim t6 Jeffers 4421-9. R221
2871 194118952P20 Silver mica: 20 pf 10.5 pr. 250 VICW: sim to C4217LL 194116656610 Ceramic disc: 6 pf 0.5 pf, 500 ¥DCW, temp coef L2158 7488079P18 Choke, RF: 15.0 ph 110%, 1.20 ehms IC res max; R222 19A116278P253 Metal film: 3480 chms +2%, 1/2 w.
v : T ’ O PPM, sim to Jeffers 4421-9,
Underwood Type JLUF. R223 184116278201 Hetal film: 1000 chms +2%, 1/2 w.
C287M 19A116952P17 511 ica: + . . 42184 5496218P249 Ceramic disc: 27 pf 5%, 500 VDCW, tem L2186 188219457P3 Coil,
Undesuond Type g1y, F0+% BI, 250 VDG sim to coct -80 PRM. ' e R224 194116278P261 Wetal film: 4290 ohms 42%, 1/2 w.
) La1? 194129346 G1 Coil. and
C2BTH 19A116952P17 Silver mica: 17 pf 0.5 pf, 250 VICH: sim to C4218H 5496218P249 Ceramic disc: 27 pf 5%, 500 VDCW, temp R225
Underwood Type JL1HF. ’ ' coel -BO PPM, L218LL 7488072PL8 Choke, RF: 15.0 yh #10%, 1.20 chms DC res max;
sim to Jeffers 4421-9. R226 19A116559P102 ¥ariable, cermet: 5000 ohms *20%, .5 w; sim to
C288LL 10A116952P22 Silver mica: 22 pf 10.5 pi, 250 VOCW: sim to c4z19H 5491238p12 Ceramic disc: 2 pf $0.25 pE, 500 VICW, temp CTS Series 360.
Undexwood Typo JLHF. ; cocf -B0 120 PPM. L218L 7488079P40 Choke, RF: 5.80 ph *10%, 0.13 ohms IC res max;
sim to Jeffers 4422-1, R227 3R77P121J Composition: 120 ohms #5%, 1/2 w,
C2&RI, 194116952P20 Silver mica; 20 pf 0.5 pf, 250 ¥OCW; sim Lo o
Underwgod Type J1wr, s s s s e DIODES AND RECTIFIRRS - - - - - - LZ18K 7488079P18 Choke, RF: 15.0 uh t10%, 1.20 omms IC res max; R2283 dR77P4TLI Composition: 470 ohms ¥5%, 1/2 w.
. . sim to Jeffers 4421-9.
C288M 194116952P17 Silver mica: 17 pf £0.5 pl, 250 VDCW; sim to CR201+ 194116052P2 Silicon. R229 IR152P1825 Composition: 1800 obms 5%, 1/4 w.
Underwood Type JLHF. L218H 7488079P18 Choke, RF: 15,0 ph t10%, 1.20 ohms DC res max;
In GL, G2, G4 of REV A and earlier: <im to Jeffers 4421-9. R230 3R152P1207 Composition: 12 ohms 5%, 1/4 w.
c288H 194116952P17 Silver mica: 17 pf *0.5 pf, 250 VDCH; sim to In G3 of REV B and earlier:
Underwood Type JLHF. 19AL15250P1 Silicon. L2189 18A129774P1 Coil. R231 19A116278P269 Metal film: 5110 ohms *2%, 1/2 w,
C289LL 194118952P22 811 af : 22 pf 0.5 . .
Undz,f':lono‘;c’?‘ypc JlﬁF'_o.a pf, 250 VDCW; sim to cR202 19411525051 Silicon. L220 19A129773GL Coil. R232 3R152P682J Composition; 6200 ohms 5%, 1/4 w.
thru
1 tion: £
casoL 104116952P20 Silver mica: 30 pr $0.5 pf, 250 VICW; sim to CR206 L22LLL 15C320623P1 Coil. R233 3R152p681J Composition: 680 ohms 5%, 1/4 w.
Undervood Type JIHF. = JACKS AND RECEPTACLES - — - — — — - L22iL 180320623P2 Coil. r234 3R7T7P56LI Composition: 560 ohms 5%, 1/2 w.
C288M 194116952017 Silver mica: 17 pf L0O.5 pf, 250 VDCW; im t
Undezwood Type JINF. et sim ta 7201 19413092461 Receptacle, coaxial: sim to Cinch 14H11613, L221M 1903206 23P2 Call.
P thew e e e VOLTAGE REGULATORS - - — - - - —
[SBELT 19A116952P17 Silver mica: 17 +0.5 pf ; si J203 L221H 19C320623P2 Coll.
Drdeewond Type yinp, T0-3 pf. 330 VICK; sin to VR201 1036887P1 Silicon, Zener,
' J204 198219374GL Connector: 9 contacts. L222LL 19C320623P1 feil.
29011, 184116952p11 Silver mica: 11 pf 10.5 pf, 250 VDCW; sim to VR202 4036887P5 Silicon, Zener.
Underwood Type’ JLTIF, 4208 4033513P4 Contact, clectrical: sim to Bead Chain L93-3. L222L 19C320623P2 Coil,
c290L 194116952P10 Silver mica: 10 pf +0.5 pf, 250 YOCW; sim to L223M 19C320623P2 ceiz. 0 1 e CABLES - ~ - - - — — ~ -
Underwood Type JlW¥. |1 | m= === == RELAYS - - - - - = -~ - -
L2228 18C320623P2 Coil, w202 19412057101 Strap.
C290M L9AL16952P9 Silver mica: 8 pf +0.5 pf, 250 VDOW; sim to K201 194116722P1 Hermetic sealed: 125 ohms 120%, 1 form C
Underwood Type J1HF, ?"3?“:'5'5 to 15.8 VDC (over the temp range L223LL 18C320623P1 Coil. w203 195219995P1 Jumper,
indicated).
C290H 19A116952P9 Silver mica: 9 pf +0.5 pf, 250 VICW; sim to L223L 19C320623P% Coil. w204 16B218995P2 Jumper,
inderwood Type J1HF.
STt T INDUCTORS = = = = = = = - - 12231 19C320623P2 Coil. w205 19R210095p3 Jumper .
c291 19A116655P20 Ceramic disc: 1000 pf *10%, 1000 VDCW; i .
and, sim to RMC Type JF Discap. Lzol 194129773G1 Coil. L233K 190:320623P2 Coil. w206 198219986P1 Jumper,
L202 T48BO79P18 Choke, RF: 15.0 ph $10%, 1.20 ochme DC res max; . -
hoke ' : 9 1 6 1. 198219995 .
203 19A116679P220K Mica: 220 pf tl0%, 250 VICH, sim (o Jeffers 4421-9K, L224LL 8C320633P1 Coi w207 s Jumper
€294 18A116655P8 Ceramic disc: 150 pf +10%, 1000 VDCW; L203LL 104129233p4 Coil. LazaL 1ocazosase cott. Thon ﬁpa;t PR PR gnariLl)BD&ll7162Pl for
sim to RMC Type JF Discap . o M- 1 oan or .
- L203L 194129233P2 Cotl. L234M 18¢320623p2 Coil. w237
> 1941166 ic d4i H [} 1 oW
;igs patioenoRLs g:;“:ocmcs—iype ?‘; %isgag?“ 1000 voc; L203K 19412923393 Coil. L3240 19C320623p2 Coil. w238 19B219995P4 Jumper
c296
L203H 19A129233P3 Coil.
c4201 19AL16655P1B Ceramic disc: 680 pf £10%, 1000 YICH; S B e TRANSISTORS - - - - - --- | | | -mmem oo FILTERS - - - - -~ - - = - -
and sim to RMC Type JF Discap. L204 19412877361 Cotl. .
Cazou Q207 18AL16201P1 Silicon, NEN. 7201 19821964963 Filter
L205 19021945724 Coil,
€4203 194116080P104 Polyester: 0.033 pf +10%, 50 VOCW. Q208 194115910P1 Silicon, NPN; sim to Type BN3304.
L206 748B079P40 Choke, RF: §.60 ph E10%, 0..13 ohms DC res max;
€4204 19A116655P20 Ceramic dise: 1000 pf 210%, 1000 VICW; sim to Jeffers 4422-1K. Q209 19A115768P1 Silicon, PNP; sim to Type 2N3702. HEAT SINK ASSEMBLY
sim to RMC Type JF DBiscap. thru 19821968865
L207LL 1982094200125 Coil, RF: 10.0 ph +10%, 3,10 ohms DC res max; Qall
C42056 194116080P104 Folyester: ©0.033 pf +10%, 50 YDCW, sim to Jeffers 4446-4.
. Qz12 19A115910P1 Silicon, NPN; sim to Type 2N3904, e oo CAPACITORS - — — - — - - -
42086 5496267914 Tantalum: 15 pf +20%, 20 VDCW; sim to Spraguc L207L 7T488079P18 Choke, RF: 15.0 ph *10%, 1.20 ahms IC res max; ' '
Type 150D, sim to Jeffers 4421-9, Qz13 19A115778P1 Silicon, PNP; sim to Type 283251, c297 194116708P1 Ceramic, feed-thru: 0,01 pf +125 -0%, 500 VDCW;
im t i
4207 19A116080P104 Polyester: 0,033 pf +10%, 50 VDCW. L207H TABEOTYPLE Choke, RF: 15.0 ph t10%, 1.20 ohms DC res max; and sim to Exie Style 327.
and sim to Jeffers 4d21-9x. L RESISTORS - — — — — — — — —
c4208 - c200 194113680710 Electrolytic: 200 uf +150% ~10%, 1 W; si
L207H 7488079P18 Choke, RF: 15.0 ph +10%, 1.20 ohms DC res max; eiom. . ectrolytic: ni %) 18 YICW; sim
409 19411665508 Coramte disc: 150 pf +10%, 100D VDCH: Sin £ Joffers 4431-9K. R201 3R152P102J Composition: 1000 ohms 3%, 1/4 w. to Mallory Type TT.
22310 sim to RMC Type JF Discap. (208 LOBZ15457P3 Coil. R202 3R7TTPLOLS Compositign: 100 ohms #5% 1/2 w.
U N N [ IR —— DIODES AND RECTIFIERS - - - - - — —
4211 19A116655P20 Ceramie disc: 1000 pi £10%, 1000 VIXW; Lz209 748B079P40 Choke, RF: 5.60 ph 110%, 0.15 ohms DC res max; R203 SRTYPL50J Composition: 15 ohms 5%, 1/2 w.
sim to RMC Type JF Discap. sim to Jeffers 4422-1. CR295 12A116783P1 Silicen.
R204 12B209022P131 Wirewound: 4.7 ohms *10%, 2 w; Sim to IRC
Ca212L 194116655P18 Ceramic disc: 680 pf +10%, 1000 VDCH; L210LL 7488079P18 Choke, RF: 15.0 ph *10%, 1.20 ohms DC res max; Type BWH.
sim to RMC Type JF Discap. sim to Jeffers 4421-0x, | L L. MISCELLANEOUS - — — — - .-
R205 3R152P102J Composition: 1000 ohms #53%, 1/4 w. .
€4212LL 19A116655P8 Ceramic disc: 150 pf £10%, 1000 YDCW; L2loL 748BQ7IP40 Choke, RF: 5,60 ph $10%, 0.15 ohms DC res max; 19D416712P5 Insulation. (Located under component board),
Sim to RMC Type JF Discap. sim to Jetfers 4422-1K. R206 3RTYPLOOJ Composition: 10 obms 5%, 1/2 w.
and 19B201074P320 Tap screw, Phillips POZIDRLY®: No. 6-32 x 1-1/4.
42124 194116855P8 Ceramic disc: 150 pf +10%, 1000 VICW; L210M 7T488079P18 Choke, RF: 15.0 h +10%, 1.20 obms BC res max; R2OY {Used with Filter casting).
sim to RMC Type JF Discap. sim to Jeffors 4421-9K.
R209 3R78PLOLJ Composition: 100 ohms 5%, 1 w. 549217302 Wash ing tension, .(Us ith QE01-Q206).
C4212H 19A116655P18 Ceramic disc: 680 pf $10%, 1000 VDCW; L2104 748BO79P18 Choke, RF: 15.0 ph 110%, 1.20 ohms DC res max; v ashex, spring teasion (Used with Q 206}
sim to RMC Type JF Discap. sim to Jeffers 4421-SK. R210 3R7BPLODJ Composition: 10 ohms +5%, 1 w. N207P15CE Hexnut: No. 8-32. {Used with Q201-Q208).
and
R211 19A4129661P1 Insulator, (Located by L295, L296).
r212 IRTSPIOLS Composition: 100 chms #5%, 1 w. 1541284341 Washer, (Used with C287, C298),
R213 19032021 2p2 Shunt resistor. 19820950291 Terminal, stud, (Used with C286-C280),
and
R214
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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
alffected by these revisions.

REV. A - Power Amplifier Component Board 19D417166G3. To increase
Power Output. Changed CZ258 and (C262.

REV. B - To incorporate new capacitors. Changed C216, €245, C251
C257 and C266.

REV. C - To improve operation in cold temperatures and wide frequency
spacing. Changed CR201.

REV. A - Power Amplifier Component Board 19D417166Gl, 2, 4.
To incorporate new capaciltors. Changed C216, C245, (251,
C257 and (C266.

REV. B - To improve operation in cold temperatures and wide frequency
spacing. Changed CR201.

LBI-4622

ORDERING SERVICE PARTS

Each component appearing on the schematic diagram is identified by a symbol number, to
simplify locating it in the parts list. Each component is listed by symbol number, fol-
lowed by its description and GE Part Number,

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

GE Part Number of component
Description of part

Model number of equipment
Revision letter stamped on unit

wWwN =

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

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