
MASTRO 
e MAINTENANCE MANUAL 

25·50 MHz, 50-WATT TRANSMITTER 

SPECIFICATIONS * 
Frequency Range 

Power Output 

Crystal Multiplication Factor 

Frequency Stability 

5C-ICOM with EC-ICOM 
5C-ICOM or EC-ICOM 
2C-ICOMS 

Spurious and Harmonic Emission 

Modulation 

Modulation Sensitivity 

Audio Frequency Characteristics 

Distortion 

Deviation Symmetry 

Maximum Frequency Spread: 
(2 to 8 channels) 

25-30 MHz 
30-36 MHZ 
36-42 MHz 
42-50 MHz 

Duty Cycle 

RF Output Impedance 

25-50 MHz 

50 Watts (Adjustable from 15 to 50 Watts) 

3 

±0.0005% (-40°C to +70°C) 
±0.0002% (0°C to +55°C) 
±0.0002% (-40°C to +70°C) 

At least 85 dB below full rated power output 

Adjustable from 0 to ±5 kHz swing with 
instantaneous modulation limiting. 

80 to 120 Millivolts 

Within +1 dB to -3 dB of a 6-dB/octave pre
emphasis from 300 to 3000Hz per EIA standards. 
Post limiter filter per FCC and EIA. 

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

0.5 kHz maximum 

Full 
Specifications 

.160 MHZ 

.200 MHz 

.240 MHz 

.280 MHz 

EIA 20% Intermittent 

50 Ohms 

1 dB 
Degradation 

.320 MHZ 

.400 MHz 

.270 MHZ 

.540 MHz 

specifications are intended primarily for the use of the serviceman. Refer to th" appropriate Specification Sheet for the complete opecificotions. 
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,------------------------------------ WARNING --------------------------------------~ 

ii 

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 and designed 
for one- through eight-frequency operation 
in the 25 to 50 megahertz band. The solid 
state transmitter 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, fil
ter and antenna switch. 

CIRCUIT ANALYSIS 

EXCITER 

The exciter uses nine transistors and 
two integrated circuits to drive the PA 
assembly. The exciter can be equipped with 
up to eight Integrated Circuit Oscillator 
Modules (ICOMs). The ICOM crystal fre
quency ranges from approximately 8,33 to 
16.67 megahertz, and the crystal frequency 
is multiplied three times (divided by four 

r--- MOO EXCITER 
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and multiplied by 12 for a multiplication 
factor of three) . 

Audio, supply voltages and control 
functions are connected from the system 
board to the exciter board through P902. 

Centralized metering jack Jl03 is pro
vided for use with GE-Test Set Model 
4EX3All or Test Kit 4EXSK12. The test set 
meters the modulator, multiplier and ampli
fier stages. 

ICOMS 

Three different types of ICOMs are 
available 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%) compen
sator IC. Provides compensation for 
EC-ICOMs. 

EC-ICOM- contains an oscillator only . 
Requires external compensation from 
a 5C-ICOM. 

2C-ICOM - contains an oscillator and 
a 2 PPM (±0.0002%) compensator IC. 
Will not provide compensation for an 
EC-ICOM . 
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The ICOMs are enclosed in a dust
proof, RF shielded can with the type ICOM 
(5C-ICOM, EC-ICOM, or 2C-ICOM) printed on 
the top of the can. Access to the oscil~ 
lator trimmer is obtained by prying up the 
plastic tab on the top of the can. The 
tabs can also be used to pull the ICOMs 
out of the radio. 

Frequency selection is accomplished 
by switching the ICOM keying lead (termi
nal 6) to A- by means of the frequency 
se'Iector switch on the control unit. In 
single-frequency radios, a jumper from 
H9 to HlO in the control unit connects 
terminal 6 of the ICOM to A-. The oscil
lator is turned on by applying a keyed 
+10 Volts to the external oscillator load 
resistor. RF bypassing is provided for all 
unused keying leads on eight frequency 
radios. On two frequency radios, the six 
unused keying leads are shorted to ground. 

r-------------- CAUTION ----------------~ 

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

In standard 5 PPM radios using BC-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 SC-ICOM can pro
vide 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 maintain 2 PPM 
frequency stability from 0°C to 55°C (+32°F 
to 131°F) due to the regulated 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 character
istics of output frequency versus operating 
temperature. 

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

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

2 

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 compen
sation capacitor. 

RC-2443 
-~L-L---~~----~~--,_--~----;-------~~ 

-15. +IO• 26.5• +~ 65• 

DEGREES CENTIGRADE 

Figure 2 - Typical Crystal Characteristics 

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

A constant bias of 5 Volts (provided 
from Regulator IC U901 in parallel with the 
compensator) establishes t.he 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 SC-ICOMs and 2C-ICOMs are 
temperature 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 de
creases and the compensation voltage in
creases. 

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

• 

• 

• 
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CIRCUIT ANALYSIS LBI-4896 
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Figure 3 - Equivalent ICOM Circuit 

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

SERVICE NOTE: Proper !COM operation is 
dependent 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. 

AUDIO IC 

The transmitter audio circuitry is 
contained in audio IC Ul02. A simplified 
drawing of the audio IC is shown in Figure 4. 

Audio from the microphone at pin 12 is 
coupled through pre-emphasis capacitor Cl 
to the base of Ql 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 Rl8 to 
pin 12. 

The operational amplifier-limiter cir
cuit consists of Ql, Q2 and Q3. Q3 provides 
limiting at high signal levels. The gain 
of the operational amplifier circuit is 
fixed by negative feedback through Rl9, R20 
and Rl26. 

The output of Q3 is coupled through a 
de-emphasis network (RlO and C3) to an 
active post-limiter filter consisting of 
C4, C5, C6, Rll, Rl2, Rl3, Rl5, Rl7 and Q4. 

Following the post-limiter filter is 
class A amplifier Q5. The output of Q5 is 
coupked through MOD ADJUST potentiometer 
Rl27 to the phase modulators. 

SERVICE NOTE: If the DC voltages to the 
Audio IC are correct and no audio output 
can be obtained, replace Ul02. 

For radios equipped with Channel Guard, 
tone from the encoder is applied to the 
phase modulators through CHANNEL GUARD MOD 
ADJUST potentiometer Rl28, and resistors 
RllO, Rl21 and Rl24. Instructions for set
ting Rl28 are contained in the modulation 
adjustment section of the Transmitter 
Alignment Procedure • 

3 
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Figure 4 - Simplified Audio IC 

FREQUENCY DIVIDER IC 

The output at pin 3 of the selected 
lOOM is coupled through buffer amplifier 
QlOl to frequency divider UlOl, which 
divides the oscillator frequency by 4. The 
divider consists of two J-K flip-flops con
nected as a binary counter. 

When the transmitter is not keyed (no 
ICOMs on), QlOl is saturated (turned on) 
with its collector voltage near zero. Key
ing the transmitter starts one of the ICOMs, 
and its output cuts QlOl on and off once 
each cycle. As QlOl turns off during each 
cycle, the drop in collector voltage causes 
the left flip-flop to change state. Assume 
the flip-flop was in the "O" state (the 
output at "Q" near A-). The first cycle of 
the oscillator output causes it to switch 
to the "1" stage (output at "Q" at approxi
mately 5 Volts). The second cycle will 
cause the flip-flop to switch back to the 
"0" state. Therefore, it requires two 
oscillator cycles to switch the left flip
flop through one complete cycle from "O" 
to "1" and back to "0". 

When the left flip-flop switches from 
"1" to "0", it causes the right flip-flop 
to change state. It requires two cycles of 
the left flip-flop to switch the right 
flip-flop from "O" to "1" and back to "0". 
Therefore, four cycles of the oscillator out
put are required for each cycle of output 
from pin 9 of UlOl. 

4 

If UlOl was operating into a pure 
resistive load, its output would be a square 
wave. However, the modulator circuit pre
sents a tuned load to the IC, so that har
monics are filtered out and the waveform at 
the junction of Cl02 and Cl03 (modulator 
input) is essentially a sine wave at one
fourth the oscillator frequency. The out
put of the frequency divider is coupled 
through DC blocking capacitor Cl02 to the 
first modulator stage. 

PHASE MODULATORS, AMPLIFIERS AND MULTIPLIERS 

The first phase modulator is varactor 
(voltage-variable capacitor) CVlOl in series 
with tunable coil LlOl. This network appears 
as a series-resonant circuit to the RF out
put of the oscillator. An audio signal 
applied to the modulator circuit through 
blocking capacitor Cll5 varies the bias of 
CVlOl, resulting in a phase modulated out
put. A voltage divider network (Rl08 and 
Rl09) provides the proper bias for varactors 
CVlOl, CV102 and CV103. 

The output of the first modulator is 
coupled through blocking capacitor Cl06 to 
the base of Class A amplifier Ql02. The 
first modulator stage is metered through a 
metering network consisting of Rll5, Rl50, 
Cl07 and CRlOl. Diodes CR102 and CR103 
remove any amplitude modulation in the mod
ulator output. 

• 

• 

• 
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Following Ql02 is another Class A amp
lifier, Ql03. The output of Ql03 is applied 
to the second modulator stage. The second 
modulator consists of two cascaded modula
tor circuits consisting of CV102, Ll02, 
Ll03 and CV103. Following the second modu
lator is a Class A amplifier Ql04. The 
output of the second modulator stage is 
metered through Rl33, Rl45, Cll7 and CR104, 
and is applied to the base of buffer Ql05. 
Diodes CR105 and CR106 remove any amplitude 
modulation in the second modulator output. 

Buffer Ql05 is saturated when no RF 
signal is present. Applying an RF signal 
to Ql05 provides a sawtooth waveform at its 
collector to drive the class C tripler, 
Cl06. The tripler stage is metered through 
Rl46. The output of Ql06 is coupled through 
tuned circuits TlOl, Tl02 and Tl03 to the 
base of doubler Ql07. TlOl, Tl02 and Tl03 
are tuned to one-fourth of the operating 
frequency. The doubler stage is metered 
through Rl47. 

The output of Ql07 is coupled through 
tuned circuits Tl04 and Tl05 to the base of 
second doubler Ql08. Tl04 and Tl05 are 
tuned to one-half the operating frequency. 
Ql08 is metered through Rl48. 

The output of QlOS is coupled through 
three tuned circuits (Tl06, Tl07 and Tl08) 
to the base of amplifier Ql09. The cir
cuits are tuned to the transmitter operating 
frequency • 

Ql09 is a class C amplifier with a col
lector feed network consisting of Cl39, Cl41, 
Ll04, Ll08 and Rl43. The stage is metered 
through Rl49. The amplifier collector cir
cuit consists of Cl42, Cl43, Cl46 and Ll05, 
and matches the amplifier output to the in
put of the power amplifier assembly. 

POWER AMPLIFIER 

The PA assembly uses three RF power 
transistors and seven transistors in the 
Power Control circuitry to provide a power 
output of 50 Watts. The broadband PA has 
no adjustments other than Power Control 
potentiometer R216. 

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. C297, C298 
and C299, L296 and L297 prevent RF from 
getting on the Power leads. Diode CR295 
will cause the main fuse in the fuse assem
bly to blow if the polarity of the power 
leads is reversed. 

Centralized metering jack J205 is pro
vided for use with GE Test Set Model 
4EX3All or Test Kit 4EX8Kl2. The Test Set 

meters the Ampl-1 drive (exciter output), 
Ampl-1 power control, Driver and PA current. 

RF AMPLIFIERS 

The exciter output is coupled through 
an RF cable to PA input jack J203. The 
RF is coupled through DC blocking capacitor 
C202 to the base of Class C amplifier Q201 
through a matching network. The network 
matches the 50-ohm input to the base of 
Q201, and consists of C205, C206, C235, 
L201, L202 and L203. 

Part of the RF input is rectified by 
CR201 and used to activate the Power Control 
circuit. Another portion of the rectified 
RF is applied to voltage dividers R223 and 
R224 for metering the Ampl-1 drive at J205. 

Collector voltage to Q201 (Ampl-1) is 
controlled by the Power Control circuit, 
and is applied through a collector stabil
izing network consisting of L224 and R225 
and collector feed network L204 and C207. 
The collector voltage of Q201 is metered 
through R235 at J205. 

The output of Q201 is applied to the 
base of Class C driver Q202 through a low
pass filter matching network (C209, C210, 
L205 and L206). Resistors R202, R203 and 
R204 lower the gain of Q202. Collector 
voltage to Q202 is coupled through a col
lector stabilizing network consisting of 
L225 and R233 and collector feed network 
L208 and C213. 

Collector current for Q202 is metered 
across tapped manganin resistor R230 at 
J205 (Driver Current). The reading is taken 
on the one-Volt scale with the High Sensi
tivity button pressed, and read as 10 am
peres full scale. 

Following Q202 is an interstage coup
ling network (C214 through C221, L209 
through L211, R206 and R207.) The output 
is applied to the base of the class C PA 
stage, Q203. Supply voltage is coupled 
through a collector stabilizing network 
consisting of L226 and R234 and collector 
feed network C222 and L212. 

Collector current for Q203 is metered 
across tapped manganin resistor R231 at 
J205. 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 an 
output matching network (C224, C225, C226, 
L213 and L214,) to an M-derived, constant 
K low-pass filter. C230 through C233 pro
vides ground isolation for ± ground opera
tion. The filter output is applied to the 
antenna through antenna switch K20l. 

5 
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~------------- WARNING --------------~ 

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

POWER CONTROL CIRCUIT 

When the transmitter is keyed, recti
fied RF from CR201 is applied to the base 
of switch Q204, turning it on. Turning on 
Q204 turns on voltage regulator Q206 which 
supplies a constant voltage to Power Adjust 
potentiometer R216. 

Q208, Q209 and Q210 operate as an amp
lifier chain to supply voltage to the col
lector of Q201 (Ampl-1). The setting of 
R216 determines the voltage applied to the 
base of Q208, The higher the voltage at 
the base of Q208, the harder the amplifiers 
conduct, supplying more collector voltage 
to Q201. The lower the voltage at the base 
of Q208, the less collector voltage is 
supplied to Q201. Reducing the supply volt
age to Q201 reduces the drive to Q202 and 
Q203, thereby reducing the power output of 
the PA. The power output can be adjusted 
by R216 from approximately 15 to 50 Watts. 

Temperature protection is provided by 
Q205, Q207 and thermistor RT201 which is 
mounted in the PA heatsink. Under normal 
operating conditions, the circuit is in
active (Q205 is on and Q207 is off). When 
the heatsink temperature reaches approxi
mately 100°C, the resistance of RT201 de
creases. This·increases the base voltage 
applied to Q205, turning it off. Turning 
off Q205 allows Q207 to turn on, decreas
ing the voltage at Power Adjust potentiom
eter R216. This reduces the base voltage 
to Q208 which causes Q209 and Q210 to. con
duct less, reducing the collector voltage 
to Q201 (Ampl-1). This reduces the trans
mitter 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 
output. 

CARRIER CONTROL TIMER 

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

6 

The timing cycle (transmitter keyed 
time) is normally set at the factory for a 
duration of one minute. A potentiometer 
permits the timing cycle to be adjusted 
from approximately 15 seconds to 3 minutes. 

MAINTENANCE 

DISASSEMBLY 

To service the transmitter from the top: 

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

~
iter board, remove the six screws 

A holding the exciter board and its 
o ttom 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. 

2. 

Remove the PA top~ver and unplug the 
exciter/PA cable B , the antenna, 
receiver and PTT c les (S} . 
Remove the four side-rail screws ~ , 
and unsolder the power cables from 
the bottom of the PA assembly if desired. 

To remove the PA board: 

1. 

2. 

3. 

Remove the PA top~ver and unplug the 
exciter/PA cable ~ • 

Unsolder the two feedthro~ coils ~ 
and the thermistor leads ~ • 

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

• 

• 

4. ~ave the four PA board mounting screws • 
G , th~ive screws in the filter 

c sting H , and the retaining screw 
in Q210 , and lift the board out. 



• 

• 

• 

MAINTENANCE 

BOTYOM 
COVER 
RETAINING 
SCREW 

Figure 5 - Disassembly Procedure 

Top View 

PA TRANSISTOR REPLACEMENT 

WARNING --------·------~ 
The stud mounted RF Power Transis
tors used in the transmitter con-
tin Beryllium Oxide, a TOXIC sub
stance. If the ceramic or other 
encapsulation is opened, crushed, 
broken or abraded, the dust may be 
hazardous if inhaled. Use care in 
replacing transistors of this type. 

To replace the PA 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. 

2. Turn the transmitter over. 

3. Hold the body of the transistor to pre
vent it from turning. Remove the tran
sistor hold-down nut and spring washer 
through the hole in the heatsink with 
an 11/32-inch nut-driver for Q201 and 
Q202, and a 3/8-inch nut-driver for 

POWER 
LEADS 

4. 

5. 

LBI-4896 

Figure 6 - Disassembly Procedure 

Bottom View 

Q203, Lift out the transistor and 
remove the old solder from the'printed 
circuit board with a de-soldering tool 
such as a SOLDA PULLT®, Special care 
should be taken to prevent damage to 
the printed circuit board runs. 

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 iden
tification (see Figure 7). The let
ter "C" on the top of the transistor 
indicates the collector. 

Apply a coating of silicon grease 
around the transistor mounting surface 
and place the transistor in the mount-' 
ing hole, Align the leads as shown 
in the Outline Diagram. Then hold 
the body of the transistor and re
place the holding-down nut and spring
washer, using moderate torque (6.5 
inch-pounds for Q201 and Q202, and 
11 inch-pounds for Q203). A torque 
wrench must be used for this adjust
ment since transistor damage can 
result if too little or too much torque 
is used. 

7 
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6. 

7. 

8 

COLLECTOR 

(: 
: ' 

EMITTER {-
,~ 

BASE 

Figure 7 - Lead Identification 

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. 

Solder the leads to the printed cir
cuit pattern. Start at the inner 
edge of mounting bole and solder the 
remaining length of transistor lead 
to the board. Use care not to use 
excessive heat that causes the printed 

SOLDER ENTIRE LEAD FROM ~DGE 
OF MOUNTING HOLE TO END OF LEAD 

~ SOLDER LENGTH 
~-~~_-LEAD 

=::::r[===j=l:=~= PRI NTE:. D 
f-!OARD 

f' TRANSM ITTE:.R 
/t1 HEATSINK 

HOLD- DOWN NUT 8 
SPRING WASHER 

Figure 8 - Lead Forming 

wire board runs to lift up trom the 
board. Check for shorts and solder 
bridges betore applying power. 

r-------------------- CAUTION ---------------------~ 

Failure to solder the transistor 
leads as directed may result in 
the generation of RF loops that 
could damage the transistor or 
may cause low power output. 

• 

• 

•• 



MODULATION LEVEL ADJUSTMENT 

The MOD ADJUST (Rl27) 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 c onjunction with the de-emphasis network, instan
tane ously 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 4EX6Al0) 

2, A frequency modulation monitor 

3. An output meter or a VTVM 

4. GE Test Set Models 4EX3All or 4EXBK12 

PROCEDURE 

1. Connect the audio osc illator and the meter across audio input terminals JlO 
(Green-Hi) and Jll (Black-Lo) on GE Test Set, or across P902-6 (Mike High) 
throug h a 0.5 microf arad (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 Channe l Guard, set MOD ADJUST Rl27 for a 4.5-kilo
hertz swing with the deviation polarity which gives the highest reading as 
indicated on the frequency modulation monitor . 

4. For transmitters with Channel Guard, set Channel Guard MOD ADJUST Rl28 for 
zero tone deviation. Next, with the 1-Volt signal at 1000 Hz applied, set 
MOD ADJUST Rl27 for a 3.75 kHz deviation. Then remove the signal from the 
audio oscillator and set Channe l Guard MOD ADJUST Rl28 for 0.75 kHz tone 
deviation. 

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

PA POWER INPUT 
For FCC purposes, the PA powe r 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 Se t 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 4EX8Kl2, use the B+ position and 
the 1-Volt rang e (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 f ull scale). 

Example: 

Pi = 12,6 Volts x 5.0 ~:> .mperes 63 Watts 

I COM FREQUENCY ADJUSTMENT 

First , chec k t he fr equency to de termine if a ny adj u s tment i s required . The f re
quency shou ld be set wi t h a f r equency meter or c ounter wi t h an abso lu t e accuracy tha t 
is 5 to 10 t imes better t han t he t olerance t o be mainta ine d , and with t he ent ire rad i o 
as near as possible to an ambient t emperature of 26 .5°C (79 , 8 °F). 

MASTR II ICOMs s hould be reset only when t he f requency shows deviations in excess 
of t he f o llowing limits : 

A. 

B . 

±0.5 PPM, when the r adio i s at 26.s •c (79.B °F). 

±2 PPM at a ny other temperature wi thin the r ange of -5 °C to +55 °C 
(+2 3 °F to +131 °F). 

C. The spec ification limit ( ±2 PPM or ±5 PPM) a t any temperature wit hin 
the ranges of -40°C to -5 °C (-40° F to +23 °F) or +Ss •c to +70 °C 
(+13 l °F t o +l58 °F) . 

If an adj ustment i s r equired, pry up t he c over on the top of t he ICOM t o expose 
the trimmer , a nd us e one of the f ol lowing proc e dures : 

If the radio is a t a n ambient tempera t ure o f 26 ,5°C (79.8 . F) , s et the osc i llator 
for the correct operating fr equency . 

If the radio is not at an ambi e n t temperature of 26 .s•c, set ting errors ca n be 
minimiz ed as f ollows : 

A. To hold set t ing err or to ±0,6 PPM (whi~h is cons idered reas onable for 5 PPM 
ICOMS) : 

l. Maintain the radio at 26,5 °C (±5 °C) a nd set the oscillator t o 
desired f r equency , or-

2. Main tain the radio a t 26. 5°C (±l0 °C) and o ffse t the oscilla t or, as a 
func t i on of actual temperature , by the amount s hown in Figure 9 . 

B. To hold set t ing er ror t o ±0.35 PPM (whi c h i s cons idered reasonable for 
2 PPM ICOMs ): Main t a in unit at 26 , 5 °C (±5 °C) and offs et t he oscillator , 
as a function of actual t emperat ure, b y t he amount s hown in Figure 9 . 

For example: Assume the ambient temperature of t he radio is 18,5° C ( 65.4° F). At 
that temperature, the curve shows a correc tion fac tor of 0.3 PPM. (At 25 MHz, 1 PPM 
is 25 Hz . At 50 MHz, 1 PPM i s 50 Hz), 

With an ope rating f r equency of 50 MHz, se t t he osc i l lator f or a reading of 15 Hz 
(0.3 x 50 Hz) hi gher t han t he l icensed opera t ing fre quency . I f a nega t ive corre c tion 
factor is obtained ( at tempera tures above 26.5° C), set the osci l l ator for the indi
cated PPM l ower than the l ice nse d operating f requency . 
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TRANSMITTER ALIGNMENT 

!!:QUI PMENT REQUl Rl':D 

1. GE Tes t Set J.to d e l 1 EX::S A11 o r Test Kit. 4 EXBKl 2 . 

2 . A 50- ohm wa t tmeter co nnected to ~ntenna jack J 906, 

3. A f r equency count e r. 

PRELDUNARY CHECKS AND ADJUS'J'~!£NTS 

1. P b ce ICO~s o n £xc1t er Board (cry10:t al. fre quency -= opor~ting fre que ncy .;. 3 ) . 

2. For a larR"e Ch:1 11ge i n f requency or a bad l y llli s:l- al1.gn cd t r a nsmitter , pr e - s e t t he s l ugs i n T l Ol t hr ough T l 08 , and LlO l , Ll02 a nd 
L l 03 to the bottom o( t he coil f o rm. 

r-------------------------------------·--------- ~OTE --------------------------------------~ 

The t uni ng fl'Oque ncy Cor mu lti - frequency t r ansmi t t ers is de t e r mined by t he oper ating frequenC}' a nd t he f r o 
que nc y spr ead bo t woeen t r a nsmitters . Re f c 1· to the t a b i ·e bel ow for ma )timum f req uency s pr ead, 

3. For multi-f r equency t ri'ln~mittors wit h a ! r oq uc ncy spro nd l ess tha n t ha t s pecH ied i n co l umn {l) , tune t he tra nsm i tters to the 
lowest f req ue ncy. 

For freQ llc':!nq' spread exceeding t he limits speci f i od i n column ( 1) , tun c- t he t rans mitter uf5 i ng a c ente r fre quenc y t unc up ICOM. 
Ex cept the max i mum t r e quenc y spread ca n be extended to t he li llits :spoc1ticd i n c o l umn (:·l) with l dB degradation . 

For t un i ng LlOl , Ll02 , Ll03 . Alwa ys t u ne L l Ol , Ll02 , Ll 03 o n t h e lowes t frequency. 

~lu lt i -frequcncy Tra ns mi t ter T uning 

MAXIl.IUM F REQUENCY SPREAD Tr<J~ nSmitt~z· 

Freque nc y Range 
( 1) without c e nter tuni ng wi t h c ente r t un i ng with c e nt e r tuning 

25-30 Mllz 

30-36 MHZ 

36- 42 l!.Hz 

42- 50 :dHZ 

. 080 MHz 

. 10 0 .Mifz 

. l20 11Hz 

.140 MHZ 

, 160 MH:z 

. 200 l1IIz 

.240 MHz 

. 28 0 MHZ 

( l dD dogra<Ja tion) 

,320 ~Hz 

. 400 MHZ 

. 470 MHZ 

. 54 0 MHz 

4 . Con nect t he r ed plug on t he GE Tes t Se t t o thG Sy s t o 111 Bo~rd mertoring j a c k , t~n d tho black p l ug to t ho Exciter me t ering j~ck . 
Set t he polarity t o ... , a nd s et t ho ra ngo to tho Tes t 1 posit i on (1- Volt pos i tion for 4EXSX:l2 ) f or all ad j us t ments . 
NO'TE : '1\'i t h t he Tes t Set con ne cted to t he PA motori ng j a c k , t nco volt: a~tco r eading O) t pos ition " F" wlth the HIGH SENSITIVITY 
bu t t on pres sed ma y be c o nve rtod to dri ver c o l l ect or current by readin~ t he curr en t as 10 ampere s fu l l s e al(! . T he voltage 
r e adi ng a t position " G" wi th t he HI GH SENSITI VITY bu tton pr esse d mt~y be c o nvert ed to PA c ollec'tor c:u r r e n t by t•cad i ng t hG 
c urre nt as 10 ~lrJpo •·es f ull ~ca l o. 

5. Al J adjus tments fire 1n ade with the t ra nsmitt er ke yed. Unkey t be trans mitte r betwee n steps. to a void u nne c essa r y hea t i ng. 

STEP 

1 . 

2 . 
- -

3 . 

4. 

5. 

6 . 

7 . 

"· 

~IE1'ER POSI TJON 

A 
WOD - 1 

c 
MULT-1 

D 
Mt.:l:r-2 

F 
)IULT - 3 

G 
AMPL - 1 

D 
A)tPL- 1 
DR.IVE 
( o n PA) 

TU~l NG CONTROL 

L l Ol 

Ll 02 & Ll 03 

1'101 &. T l 02 

T l 03 ; '1'102 I 
T l Ol & 'tl04 

T105 , 1'104 , 
T l 06 & T107 

Tl OS , '1'107 
& T106 

Cl43 1 Cl56 

R216 

Jt.'!ETER READI NV 

Jda x i m\\fll I 

Jt.lax i mum 

See Procedure 

Sec ProcedurE. 

See Proce d ur e 

M:axi111Urn 

Max i mum 

PROCEDURE 

Tune L lOl f or max i mu111 me ter r eadi n g . 

Tun o L l 02 and t hen L L03 for t he maxi mum mete r r eading. 

Tune T l 01 for a d i p i n me t e r r e ad i ng, a nd t h.e n t una T102 
for maximulll me t e r r e ading . 

Tu ne T lO:i for maxi mum me te'r r't::-ading and r c - adjus:t T l 0 2 a nd 
T l 0 1 for maxi mum ma ter rea d i ng. T hen tune Tl04 fnr a d i p 
in mete r rea di ng. 

Tu nc T 105 f or fll.oJXi muM l1\c t er r eading ;a nd r e-adjus t T l04 for 
ma Jti mum meter r e a ding . The n t une T l 06 f o r a d i p in me t e r 
•·ea d i ng a nd T l 0 7 for lrttlXirnum me t er readin~ . 

1'un o Tl08 for maximum mete r r oadin li!; , and the n r e - adj us t 
T l 07 a nd TLD6 .C o r ma xi mum meter r e ading. 

~love the bla c k mQtering p lug t o th.e Power Am pl111 or me t er
i ng j ack and t une C143 a nd Cl 56 f o r max imum met&r road i ng. 

With the ba t tery voltage <t"t 1 3 . 5 Volts o r t he PA c o l lector 
v oltage ::a t 13. 1 Vo l ts , s ot Powe r Ad j ust pote nt i omotor R2 16 
on the PA boa r d for t he d e::; ire d power ou t put (from 15 to 
50 Watt s ) . 

I f the battery voltage i~ not 1\ t 13.6 Volt s o r t t]e colle~tor 

voltage at 13 . 1 Volts a nd ful l ra t e d ou t put i s desi red ( SO 
Watts a t 13 . 6 Vo lts), set R2l6 f o r t he output power accord
i ng t o t be battery voltage o r collect or vo lta ge shown i n 
F i g u r e 10 . 

~-------------- NOTE ----------------~ l The PA c ollector vo ltage i s me asur e d as I 
___ d_es_c_r_1 b_e_d_ 1_n __ t _hc __ PA __ PO __ WE_R __ IN_:P_VT __ s_e_c t_i_o_n_. ___J 

LBI-4896 

ALIGNMENT PROCEDURE 
25--50 MHz, 50-WATT TRANSMI TTER 

9 12 13 

VOLTAG E 
I I 14 15 16 I ss ue l 

F i gu r e 10 - Power Ou t pu t Set t i ng Ch a r t 
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TEST PROCEDURES 

These Test Procedures ar~ designed to assist 
you in servicing a transmitter that is operating-
but not properly, Problems encountered could be 
low power output, tone and voice deviation, defec
tive audio sensitivity, and modulator adjust ~on
trol set too high. Once a defect is pin-pointed, 

refer to the ~'Service Check" and the addi tiona! 
corrective measures included in the Transmitter 
Troubleshooting Procedure. Before starting with 
the Transmitter Test Procedures, be sure the 
transmitter is tuned and aligned to the proper 
operating frequency. 

1. 

4. 

10 

CAUTION -------------

Before bench testing the MASTR II Mobile Radio, be sure of the output voltage 
characteristics of your bench power supply. 

To protect the transmitter power output transistors from possible instant des
truction, the following input voltages must not be exceeded: 

Transmitter unkeyed: 20 Volts 
Transmitter keyed (50 ohm resistive load): 18 Volts 
Transmitter keyed (no load or non-resistive load): 15.5 Volts 

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 
limit shown for a non-optimum load is for "worst case" conditions. For antenna 
mismatches likely to be encountered in practice, the actual limit will approach 
the 18 Volt figure. 

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 voltages must not exceed the limits shown, even for transient peaks of 
short duration. 

Many commonly used bench power supplies cannot meet these requirements for load 
regulation and transient voltage suppression. Bench supplies which employ 
"brute force" regulation and filtering (such as Lapp Model 73) may be usable 
when operated in parallel with a 12-Volt automotive storage battery. 

Wattmete r similar to: 2. 

Bird # 43 
Jones # 711N 

Deviation Meter (with a 
.75 kHz scale) similar to: 
Measurements # 720 

TEST EQUIPMENT REQUIRED 

for test hookup as shown: 

VTVM similar to: 

Triplett # 850 
Heath # IM-21 

3. · Audio Generator similar to: 

GE Model 4EX6Al0 

5. Multimeter similar to: 

GE TEST SET MODEL 4EX3All, 
MODEL 4EX8Kl2 or 
20,000 ohms-per-Volt voltmeter 

POWER MEASUREMENT 

TEST PROCEDURE 

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. 

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

SERVICE CHECK 

Check the setting of the Power Adjust Control (R216). 

Refer to the QUICK CHECKS on the Transmitter Troubleshooting Procedure. 

VOICE DEVIATION .. SYMMETRY AND AUDIO SENSITIVITY 

TEST PROCEDURE 

1. Connect the test equipment to the transmitter as shown. 

2. In radios with Channel Guard, set Channel Guard Mod Adjust Rl28 for zero tone deviation. 

3. Set the Audio generator output to 1.0 VOLTS RMS and frequency to 1 kHz. 

4. Key the transmitter and adjust Deviation Meter to carrier frequency. 

5. Deviation reading should be ±4.5 kHz in radios without Channel Guard, and ±3.75 kHz in radios with 
Channel Guard. 

6. If necessary, adjust MOD ADJUST control Rl27 for the proper deviation on plus ( + ) or minus (-) 
deviation, whichever is greater. 

NOTES:--- MASTR II transmitters are adjusted for 4.5 kHz deviation at the factory. 
The factory adjustment will prevent the transmi t ter from deviat ing more 
than 5.0 kHz under the worst conditions of f r equency, voltage and 
temperature. 

7. If the deviation reading plus ( + ) or minus (-) di f fers by more than 0.5 kHz, recheck Steps l and 2 
as shown in the Transmitter Alig nment Chart. 

8. Check Audio Sensitivity by reducing generator output until deviation f al ls 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 Procedure. 

AC VTVM 

BLACK~ 
PLUG ~ 

•• . ... . ... AUDIO 
LO 

TO J11 

AUDIO OSCILLATOR AUDIO HI TO J10 

4EX6A10 

CHANNEL 
MOD ADJUST GUARD MOD 

R127 ADJUST R128 

ANTENNA 

DEVIATION METER RED SYSTEM 
PLUG 

TONE DEVIATION WITH CHANNEL GUARD 

TEST PROCEDURE 

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

2. Remove the 1000 Hz sig nal from the audio gen e rator. 

GE TEST SET 4EX3A 11 

POWER ADJUST 
CONTROL R216 

3. Key the transmitter and check for 0.75 kHz deviation. If the reading is l 0w or high, 
adjust Channel Guard MOD ADJUST Rl28 for a reading of 0.75 kHz. 

NOTES: 

1. On units supplied with Channel Guard, the Phase Modulator Tunj.ng should be adjusted 
carefully to insure proper performance. (Refer to Steps 1 a nd 2 in the Transmitter 
Alignment Chart). 

2. The Tone Deviation Test Procedures should be repeated every time t he Tone Frequency 
is c hanged . 



STEP I • QUICK CHECKS 
,---- ---

METER PROBABLE DEFECTIVE STAGE 

POSITION HIGH METER LOW METER ZERO METER 
GE TEST SET READING READING READING 

EXCITER 

A Ql02, 10- Ql02, CVlOl, ICOM, QlOl, UlOl, 1101, 
(MOD-I) Volt 1101, 10-Volt Ql02, CRlOl, 10-Vol t 

regulator regulator regulatol.· or Channel 
Selector switch ground, 

B Ql04, 10- Ql03, 1102, Ql03, Ll02, CV102, 1103, 
(MOD-2) Volt 1103, CV102 1 CV103, CR104, Ql04 

regulator CV103, Ql04 

c QlOS, Ql06 QlOS, QlOG Ql05, Ql06, TlOl 
(MULT-1) TlOl 

D Ql07, T104 TlOl, Tl02, TlOl, Tl02, Tl03, Ql07, 
(MULT-2) Tl03, Ql07 Tl04 

F QlOS, Tl06 Tl04, Tl05, Tl04, Tl05, QlOS, Tl06 
(MULT-3) Ql08 

G Ql09, Cl46, Tl06, Tl07, Tl06, Tl07, Tl08, Ql09, 
(AMPL-1) Rl44 TlOS, Ql09, Llo4, 1107 

1108 

POWER AMPLIFIER 

"D'" Low Output No output from Exciter, 
(AMPL-1 DRIVE) from Exciter CR20l 

"C" Q210 Q210 No Exciter output, 
(AlllPL-1 POWER Q210, Q204, CR20l 
CONTROL VOLT-
AGE) 

"F" Q202 Q202, Low Q202, Q201, Check 
(DRIVER OUtput from Pos.D&C 
CURRENT) Q201 

"G" Q203 Q20l, Q202, Q203, Q202, Q20l, 
(PA CURRENT) Q203 Q210 

STEP 3 
CHECK AUDIO AC VOLTAGES 

f'QUIPMEI<T 'l'::O~'ri[i) 

e AUDIO OSC11.I.ATOP 

• AC VTVM 

STEP 4 
AUDIO S OSC WAVEFORMS 

EQUoP~1 E"JT REQ~If'CO 

e A'JDIO OSCILlATOR 
e OSSilLO~CC?E 

50 AU')oO USCIL_A.,.OR 
~T ::JOG 1<7 WITCI 
C1ITFUT [)f : C '/ Co~\S 

NOTE. AN R~~<; OP i'CJ\K 

~E,\L·ING "t:LT MEH'l 
Wll~ RU.D 1/2 TO .Jj 
OF O;O.',K·iO-FE,\K 
'lE.C.CINSS 

;;r.oP~ 

~ E; li'IB 

r--- ('.33 -If:\. f. I M>jZ -+-----------

I~ ;MISM -TER 
@ AUC,O .C 

I JI02 

MOO 1 
AOJJST I 

:0---"-"T7 -l.- -~ 
___fit---

If"" 

I 

I 
/ 
/ 

/ ~CII6 

AC-VTVM 

!OO~V P-P I.IV P-P 

ICUM FI-IEI.l' 
l'~~ TO lf'.P-~KZ 

46 MV RMS 0.36V RMS 

r ~;~')UE'ICY 
I r1 '/l':lER 

(74) 

STEP 2 

MOD 
AMPL-1 

0102 

CHECK TYPICAL DC VOLTAGES 
F.C:t.!'PMlNT REQUIR[O 
• CJ.[. O~CT MC'bfl. 4FX3!\ol 

" e 20,CoJO Jlll,l-Pth-VJU MUEF. 

N(.'~'i:' ALL DC Rl".C.Cir.;s T'-.KErl '.I'IIH 
OHE TRANSMIT:ER KE''l:~. 

MOD 
AMPL-2 

0103 

TYPICAL MOD-o REAO>N~ AT 
POS. A SHOULD BE' 

, 0.5V 

L_j 

2..0~ -4.1?Mi-'Z 

V-DC 
TYPICAl MOD-2 REACI.'!(, "-1 , 

I"P20~s,. ~"'-"'""''""'""' ---~, 
0.5V I 

MOD 
AMPL-3 

QI04 

MOC-2 

BUFFER 
0105 

J IC•3-I 
(POSITION 8) 

V-DC 

.~-----J.-------- f 25-12.5 M flZ ~-------t~------·>2 5-25 MHZ ~------1----------- -----~-- --- --·---------------~ ?5-50 MHZ 

MULT-I 
TRIPLER 

0106 

/ 
' J'l Ml.Jli-1 

1 1 JI03 3 
iP0SITIOI'. C) 

TYPIC'Jl~ M'JlT 2 PEAOING J\T 
POS. D s~OJ r 8[. 

0.56V 

·--- -----

MULT-2 
DOUBLER 

0107 

V-DC 

-~--

'TYPICAL 1/IILT-3 RE'ID'NG AT 
~O_S~ ~ SI 10ULD BF. 

:o.-"sv 

L_ _____ _ 

MULT-3 
DOUBLER 

0108 

'TY":Oo\l ,U,IPL-1 ROAn lNG 
POS. G SloO~L;) BE 

0,3V (~b-50M~ZI 
:o.5V (25·3EMHZ1 

' L-

---
v-oc 

AMPL-1 
0109 

, TYDICIIL ,IMPL I READIN~S JlT 
oPOS. 0 '01--<0ULil 80:' 

~·-~o MHZ 0.5V 125 WHZ)TD 

~~ :_________ Q-~~'{1~0~ 
30-'%MH7 O.GV i:OD.'$HZITO 

0.5V (;,G MIIZ) 

: 3G-42 MKl! 8·.~~ ~~~~~~~~iTO 
4~-'\0 ~·Hz> 0.65VI42 MHZ)TO 

'0.5V I~OMHZ) 
--~·='--

[POIIIER CUTP'JT' 
· 2~0 ~~W MIN ° 

AMPL-1 
0201 

~J_/.MO'L-1 ~RIVE v2C.5-4 
iPC::S.T.O.~ C) 

~~ / 

( 
/ 

V-DC 
TYr 1 CA~ AM?L-1 READING AT 
POS. C S•IOIJ~C' ~E-

1 0.45V TO 
10.75V 

VOLTAGE • VQ, lAO~ R~ADING 

' " 

DRIVER 
0202 

v-oc 
lYPICo\1_ DF'IVER lc R<:ADI~G AT' 
POS. f SHCU' 0 BL· ' 

-:~~--'3C'~IHZ :0.3V I<!5MiiZ)TQ 
_____ j.Q.J7Vi~OMHtl 

,3Q- 3GMHZ 0.25V13CM>jZ)TC 
• 0.2V 136MiiZ: 

'36· 4;;;;-;_ 0.25V i3P-MIIZ\ T') 
~ __ Q.2V 142~1-'ZI 
42 O'lMdZ 0.25V<4~MHZITO 

0.'2V ('Y'MHZ) 

,.,.,,<,<"'-'"'"'"''0-C'_C_O_>_"~!\~N-,-: 
- 2.JQ__ - - -----' 

PA 
0203 

?;. CI.IRRi.!>!T 
J205 6:-+j 
JZC5· 5 :-: 
IPOSITIO~ G) 

TO +12.t>V 

r 
V-DC 

TYPICAL O<EAD'NG AT 
POS. G SIIO~JLO BE" 

2~·3CI,"~Z g:~§~:~;~~~~;~v: 
3U-56MHZ 10.8V (30MHZHO 

10.7V 136MHZ) 

36 42MHZ 0.75VI38MIIZ)TO 
0.65V (4~fit1Z' 

142 5~/.'HZ 0.7V 142MII7:T0 
1 0.6V (50~HZ) 

l co;I>RF.:.IT• VOLT!\C.f REAOING 
- ____ ,_r;;- ----

LBI-4896 

"' SWITCH: 
J2CI 
/I.NI 

TROUBLESHOOTING PROCEDURE 

25--50 MHz, 50-WATT TRANSMITTER 

Issue 1 11 



LBI-4896 

OUTLINE DIAGRAM 

25--50 MHz, 50-WATT TRANSMITTER 

12 Iss u e 1 

EXCITER BOARD 

SOLDER S IDE COMPONENT SIDE 

( 190416649, Sh . 2 , Rev . 5) (190416649 , Sh, 2, Re v. 5) 
(19D416649 , Sh . 3 , Rev . 6) 

LEIID IDENTIFICATION 
FOR QIOI - 01 09 

EG A;EOC 

B 2!! 
IN· LINE TRIIINGULAR 

VIEW FROM LEIID END 

NOTE: LEAD ARRANGEMENT, ANO NOT 
CASE SHAPE, IS DETERMINING 
FACTOR FOR LEAD IDENTI FICATION. 

IN EIGHT· FREQUENCY EXC ITERS (GROOPS 5· 8), CAPAC ITORS 
CI57- CI63 ARE CLIPPED OUT AS REQU IREO TO MEET THE 
CUSTMR RtQU IP.EMENTS FOR FRE:!UENC IES . EXAMPLE; I F 
CUSTOMER WANTS I COMS FOR F I • F2 , F5 , F7, THEN CAPAC I TORS 
Cl 57 , CI6D, AND Cl62 ARE CLIPPED OUT. Cl58 , Cl59 , Cl 51, 
Cl 63 ARE LEFT IN . 

( 190423234, Rev , 1) 

IN TWO- FREQUENCY EXCI TERS ( GR OUPS 1·4) Cl 57 I S CLIPPED 
OUT FOR CQ.IBINATIONS WITH 2 TRANSMI T I CI»tS . DA JJMPERS 
ARE PRESENT ON FREQUENCY SWITCHING L1 NES OF OTHER SIX 
I COM CIRCU ITS AS SHOWN. 

-

~ 

0~ B C 

E Q201 

0 
~Q210~ 

PA ASSEMBLY 
TOP VIEW -

0 

-

· ~0 
~ ?-c 

202 0 3 

H3~ RT201 
H4 

L29 6 0 

~~ 0 
&:::\ ,-- 0 ..., 

,---

= 

0 

~ 

~ 
I'll 
::<1 

~ ., 
~ c 

' ~ 
0 

II 

BOTTOM VIEW 

~ RUNS ON SOLDER SIDE 

RUNS ON BOTH SIDES 

.,___RUNS ON COMPONENT SlOE 

LEIID IDENTIF ICIIT ION 
FOR Q204 - Q2 09 

E~:EoC 
c Q!! 

IN- L fNE TRIANGUL AR 
VIEW FROM LEAD END 

NOTE: LEA D ARRIINGEMENT, AND NOT 
CASE SHAPE, IS DETERMIN ING 
FACTOR FOR LEAD IDENT I FICATION 

(19R622 111 , Rev. 2 ) 

!, __ _ 

,~--;- -- --, 
1K20 1 ' I 
I ~ • I!!' • l • 

J2.~ 1 .•. • I • 
·~I I 

I ·"- I 
' ! J2o1-rf - - TJJ2o6 

H2 • 

r- c24i'-.., 
-- ~ (- ) (+) ~ .. 

L_ ____ _j .... 

( 19D417971 , Sh. 2 , Rev . 0) 



SYMBOl 

CIOl 

Cl02 

(: lll3 

Cl!)4 

{;lOS 

""' l'l06 

C107 
thru 
ClQ9 

cuo .. , 
Clll 

Cll2J.L 

Cll2L 

Cll::'M 

Cll2ll 

Cll3 .. , 
C..ll4 

Cll5 

CllG 

Cll7 
thrl! 
Cl]9 

Cl20 

Cl21 .. , 
{;122 

Cl23L 

Cl23H 

C124LL 

Cl24L 

C'l24~\ 

Cl24H 

Cl~5LL 

GE PART NO. 

19.U'-6655PHl 

HlAllti655Pl3 

lSAJ 1 G655Pl9 

5494481Pl05 

Hlil.llG~55P21 

l9Allli080Pl05 

H!ii.!JG655Pl9 

4029003P104 

40290U:"IP104 

54933G7PlOOOK 

5493367Pl!l00K 

l9Alli1B55P21 

19AlHiOSOP10.~ 

5496267?9 

l\!l16080Pl05 

54900ll8Pl39 

1!JA11R080Pl 

M96219P262 

5496219P25tc 

M96219P257 

54~62lHP254 

5491601Pl23 

5·1916011>120 

54916011>120 

5491601Pll9 

S496219P262 

PARTS LIST 

LBI-4•14.0!": 

25-50 Mflt. ~Xl- 1 TllR 
l9Wl6G59Gl-G6 

DESCRIPTION 

l9D416()59Gl 
1SW16fl5f)G2 
10D4l()f!5!JG3 
19D41G659G4 
l9D41G.G59G5 
10D4166M!G6 
H!D4166Co!!G7 
19D41665\JG~ 

2 I'Il!>Q 
2 FREQ 
2 l"REQ 
2 Jo'REQ 

rn" P'RMl 
FRl':Q 

~ nmQ 

2.~-30 Mflz (LL) 
30-36 Mflz (L) 
36-4:.! ~1Hz (Ill) 
42-tlO Mlioo (H) 
2~-30 JI!Hz (J,L) 
:'!0-36 !IlHz (L) 
:16-12 Mflz (11) 
42-:lO .)!Hz (H) 

- - - - - - - CAP.~CITORS - - - - - -

CeraJr.i<· disc·: 1000 pf ±20'~, 1000 YCC"N; ~:m to 
m.;c Typ~ JF Di~><..ap, 

l'o>:ramlc disc: 470 pf ±20~, 1000 VOCW; sim to 
Rlo'C Tfpe JF Dis('·~p. 

t:eramic di,;c: -,noo p1 ±20%, 1000 vocw; sJm to 
IIMC 'I':Ype JF Di.,cap, 

c.-ramlc disc: 3~0 pf ±20%, 1000 vocw; i>int to 
Y\J,IC Type> J"F Di"-cap. 

c.,ra.w.ic di"'~' 2700 pf ±20'!',, 1000 YOC"II'; sim t.o 
11.\IC Type JF Di,cap, 

Pwlyester: 0.047 FLf .tlO%, 50 VOCW. 

c.,ra.wic di"''" 1000 pJ: ±20'{. lOOO YOCII; £im to 
RMC Typ.o JF Di10~ap, 

Silv~r mica: f\80 p1 ±10%, 500 YOCW; sim to 
Ele<1tro blotive 'fypl' ]l\1-20. 

t!il>'er mica: tll:IO pf .±lO'i, 500 YOCW: sim to 
Ele<'~ro Mo1ive 1"yp<> f"!ll-20. 

Mh·"-; 1000 pf O:lO't, 100 VDCW; "J"' to 
Electro Motive Type Ill-20. 

Mica: 1000 pl' _10\1., 100 YDCW; dm to 
Electro ll!ot~ve Typp tM-20. 

C<.-rami.<: dis<·: 27(){) pf !.20%, 1000 YIX'W; sim to 
ru:.c '.L'ype H' Discap, 

Pol)~stcr: 0,047 J<l' ±10%, 50 VDC'W. 

'l:a.ntallllll: 3.3 jJ.f ±:<0%, 15 YOCW, sim to Sprague 
'l'ype l5()l). 

Poly~ster: o.<Jf7 l'f "t;lO'(, 50 vue~·. 

M~ca: :J30 pi .HM,, 500 VOCW; •>im to 
RlActco Motivt Type llo!-15. 

C<H"udc di.,c: 91 p! I;>%, 500 VDCW. temp coef 
-t!U Pffi. 

Cer~mic di.~c: fl2 pt ±5%, ~00 VOC'II, t"mp cotef 
-80 Pt'Y. 

Cora:~~~i<:: dio;e: 5<3 pf ::.:5~. 500 vrx::w, t<>mp c<>ef 
.. llo PP'II. 

leraune d~:.c: 43 pf ::;5%, 500 VOCW, temp eoef 
-80 PPM. 

Phano1i.~: 1.5 pi :!:3'1,, 500 new. 

Phenulic: 1.0 pf ±5::,, 500 VJX:II'. 

PhenOlH': 1.0 pf ±5~~. 51)0 VDClf. 

Phen<.>llc: 0.82 pi ±ti%, 500 VOCW. 

Cerllll!u; di""' 91 pf ±5%. 5()0 VI)Cl\', h'mp coef 
-80 PP..l. 

I 
*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES 

SYMBOl 

Cl25L 

Cl.25H 

Cl26LL 

Cl26L 

CJ 26M 

Cl2dll 

C127LL 

c:l27L 

C12'7M 

Cl~ IH 

Cl:/\! 

C12!lL1. 

Cl29L 

C:l2~M 

Cl29H 

Cl30LL 

Cl30L 

Cl30Io: 

Cl20H 

Cl31Ll, 

Cl3LT, 

Cl:3 LH 

Cl32 
aud 
Cl33 

Cl34LL 

Cl34L 

Cl31M 

Cl34H 

Cl:J5LI, 

C135L 

Cl35M 

Cl:J6LL 

Cl3liL 

C136M 

O::l36H 

Cl37J l 

Cl37L 

Cl37hl 

Cl37H 

GE PART NO. 

54962HlP258 

~19G219P257 

.~49ri219P254 

3491601P12·l 

;,491601Pl24 

~491GOli'l22 

5191(;01>'12~ 

~49h219P2fl2 

S49C2l!:P258 

5~9fi219P25'l 

54.!!G219b'25~ 

J9!11J008UP1 

51J9fi2Hil'251 

54962'111?244 

5191601Pll~ 

3491G01Pl10 

5491()011'107 

5491601Pl05 

54!!6219P2:>5 

54Y!i2'j\JP25L 

54\,lfi2l\IP244 

549G219P243 

549t>219P2~0 

5496219P2~2 

5496219J.>231! 

34!!16UJ.b'll7 

~491601Pl14 

5491601Pl15 

3491601Pll 3 

5496219P243 

5496219P212 

i>4%219>'23tl 

B491601PlH 

5491601P114 

549lGDIPlll 

549ll'i01Plll 

DESCRIPTION 

C•·•·a•~.i~ <.IJ:;~: ii2 p r :!:5~ 000 VDC~·, temp coet 
-80 PPM. 

l"e1'Rif.ic di:;c. 56 pl ~C•":, :iOO \'IJCi'<, tHm;J C<"lef 
• HO P.P~I. 

CPram•c di~c: 4:-l pf =5:;,. 500 VIlCW, t<•mp COP! 
-80 PPM. 

Ph.-m•lic: 1.11 pi ±5"fo>. ~00 VDC'M, 

i'hcmollc: . ? pf ±5~, 500 \'OC\1'. 

Ph~nolio: 1.~ pi ±5\ j00 YOCII". 

Ccram1c di~c: 
-SO PPM. 

Ca~·...,.ic eli"<:: 
-SO PPM. 

C<>:ramic di"c · 
-!JO PPM. 

56 pf ±5%, 500 VDCll', temp co~ f 

C,C>>·amic d>,c: •\J p1 ±5'~, 500 VOC\\, t"'mp cu~i 
-1!0 PPM. 

Potyo<>ter• O.Ol 11i ±20~., ~0 VD('W. 

CP~·amjc djsc; 47 pJ ±5~~. 500 vncw. temp eo~·i 
-~0 PJ>M. 

(""ramie di,.c· 3:l pf =5", 500 VOCW. t""'P co~f 
-~0 PPM. 

Ce•·a.m;;.c disc: 22 pi+..<;<;;:. 500 VOC>i, t&rr.p cu~i 
-f'.O PPM. 

Coram~~ di.,c: 15 pf T5%, 500 YDCW, temp coc~ 
-80 PPM. 

Phc;n<.>'.ic: 0.17 pf -::S'i, 500 VOCW. 

P!lwLolic: ,36 pf =5'\ 1 500 VOCW. 

Ph•·noJ.~c: 0.~7 ol "-5~. 500 VllCW. 

Ph,.nollo: .22 pf :!.51, 500 VDCW. 

G•n·amic disc: l"i r>f ±5'~, 500 VDC'.I", tG.llp co.;i 
-80 PPM, 

Cer~nn.'" di,;c· 3:'1 pf ~!'i'l', 500 VOCJ¥, t<"rr.p co-.! 
-80 PP.\1, 

Ce>·wu~ di~c: :!::! pJ :.:;;·~, 500 I'DCW, temp couf 
-80 PPM. 

Cer~mtc disc: 15 »:! l'f>"C, 500 VOCW, tcTJOp co~f 

-80 PP~ .• 

Pol~<'SI..er: 0,01 t..f ±W'~, 50 l"OCW. 

CBrnmic disc 1:1 .o1 J:-o't, 500 V/JCW, t<'mp coef 
-80 PPM. 

CPraenc d:lsc· 9.0 pt ;0,2fi pf, 5110 V'llC~-. tPrnp 
co"'f -~0 PPM. 

C"Pl"amj::; cli&c; 1:1 pl :tti~, 500 VJ.JC;i, t<:mp coof 
-80 PP:J. 

CeramH' disc· 7,0 pf ·to.25 t;>f, .wo YOC11', telllt;> 
co"f -~0 PPM. 

P.1o>uolic: O,G8 pi .r50:., 500 VDCW, 

Plloenol~o: 0.0.1 p! J-5~,, .'1tlll VDCW . 

Ph<"ucllc: 0.56 pf ";5%, 500 VDC\1". 

PhenO]J.c.: 0,17 pf ::-.5'1;, 500 V:OC:~, 

Cer<l:tl:l<' d:l,;c: 13 pf ±!'.~, 500 VIJCW, t~mp co~f 

-BO PP,I\. 

Ccl"arr.i~ d~&c: 9.0 pi z0.25 pf, 500 '{DC~·. tGmp 
cocf -110 PPM. 

Ceramic disc: 12 pf 15':', 500 VDCW, t"'":> coef 
-Sf\ PPM. 

Cerar..i~ d~sc: 7.0 1-'i ;r0.25 pf, 500 VDCil", temp 
COf'! -80 l'PM. 

PhPnoUc: 0 :'.1 pf +:J';i,. 500 VDC\l. 

Phenolic; O.Bl pf -';5l, 500 YDCW. 

Phc::nDlic• (),3\J pf ±5<, 50\J l"OC~. 

Ph.,!<Olt.C: O.:j9 pt +:5~., 500 VDC\1, 

SYMBOl 

CL33LL 

( 1381. 

C'l38H 

c l'll L(, 

C'l1.1L 

C141M 

Cl4UI 

Cl42L 

l.l4:.1'< 

CH21! 

Cl4~ 

C'l44 

CH5 

C!40LL.• 

Cl4DL* 

Cl46M* 

Cl46tl~ 

C14'7 

Cl4!l 

Cl4ii 

Cl50 

Cl5l 

Cl52 
thl"\1 
Cl55 

Cl5G~ 

CI57~ 

thru 
Cl63• 

CBlOl 
tbru 
CR106 

CV101 
thru 
CV103 

J10l 

J103 

GE PART NO. 

5iS62lf'P243 

5496219P240 

5Hl6219P.242 

54902191'238 

19flll6080Pl07 

19All6655Pl9 

54<j000SP127 

5490008Pl25 

54!lOOOIJP123 

54i!000f'.P127 

5490008P27 

H900C8P25 

549001J8P2:. 

5490008P24 

lYAU6l(;~P5 

541!44~1 Pl.05 

19.Ul608UPl 

19.UlG6:'>6Pl2J8 

19All~G.%P12J8 

19All6656Pl3J8 

19AllG6:'>GPl2J8 

l9 . .UlDO&!Pl07 

5494481Pl05 

54962~7Pl0 

54962G7?14 

54944~1Pl05 

19All6080Pl 

19All6867Pl 

HIA1160SIJP1 

19A115250Pl 

5495769P12 

J9All6832Pl 

l!!B2.L9374Gl 

l9All665lJ>l 

DESCRIPTION 

Cc-ramlc di:;c: 13 pf :'..3~, BUO VOC~', hnp cocf 
-SO P?M. 

C"erami<O di«c: 9.0 pt +o.~5 pt, 500 VOCW, tc•mp 
coef -l>O PP!f.. 

C&rant1c di~c: 12 pf ::':5'1., 500 VOC1\", temp cC>ef 
-80 l>I'J>!. 

CPram1c dir,e• 7.0 pf W.25 pf, 500 VOCW, tNilp 
cod -80 PW.. 

Polyester: 0.1 ~f :'..20):, 50 VOCW. 

CHl"amic diS~: 1000 p1 ±20)., 100() VIX"W: s1.m to 
RMC T)•pe Jl' l"li"<'ap. 

Sil~~,r ;:.ica; 100 b'f ±10%, .500 V!JCW; sim to 
El<'oCtl"O :.lotiV(: T.I'M• a!-lti. 

S;Jver mica: 82 pf ±10% 500 VOCW to 
Electro Mot:!"" type !ll:-15. 

Sibel· mica: ~ll pl ±10%. 500 VOCII'; to 
.Eloclro ldoti-v<e Typ" Illl-15. 

Silv"':r mica: 100 p1 +w%, 500 VOCW: sim tn 
Electro 1lotlYe Typp U>!-15. 

Silvet· mica: 100 pf .r50%, 50 VJX.W: siJG to 
~loctro Mottvp J"yp" r!<l-l5. 

$j]vcr mica: 82 pf ±5'[ •. soo •·ocw; ':o 
ElPctro )~OTi~"€! typ~ n.J-15. 

Sd>'er mica; 82 pf ±5%, 500 VOCll'; sim tl> 
Elec1:ro Motive 'J'ype IM-15. 

Silver mi<·a: 75 pf :t-5~, 500 VDC\1"; ,.;m 10 
.1i:l<'<ctro ~otive Typo; ::t:-15. 

l'arill.bl<>: approx 'l> to 60 pf. 50 VO::W; 
stm to Alll.perox l222-S09-{)aU03. 

c .. rl)J!I1C disc: 330 pt ;r20%, 1000 vocw; sim to 
RMC Typ,. JF DH<eap. 

Polye-,ter: 0.01 )If ±20%, 50 VIX:~'. 

C"r~m1c disc: 7.0 pf W.25 p!, ~00 VIX'W, temp 
cod -00 PPJ.!, AddPd by REV B. 

Ceratnc: 12 pf, ~5%, PPM. D<.·lPkd by RE\' B. 

Cera:nic: 12 pl', :::<>'h, PPM. O,let"d by REV B. 

C<"ram>c: 13 pt. :t:.'>:t, 0 PPM. Oo>lot"'<l by ll.Ji"V B, 

C<.-ra.w.ic; 12 pl, ..':5%, 0 PPM. Detet2d by llEV B. 

Polye:;t.,.-; 0,1 )tl ±20%, 50 l"OCW. 

Cerll!ll:io disc: 330 pf ±20%, 1000 VI.CW: sirn to 
Rli!C Type JF Di:S<'all. 

Tantallliil: 22 ~cf .1:20%. 15 YIX.'W; ;;lin to Spragu" 
'Typt? l50ll, 

'l'avtalUITl· 15 11! ":20%, 20 VOCW; f'im to SpragUe 
Type l50D. 

Ceramic disc: 330 pf t20'>., 1000 YOC\1"; sim to 
IDIC 'IJ'pA H' Discap. 

Polyvst·•r: 0.01 ~f ±201, 50 VLCJ\'. 

Variable, c~ramic: 2.5 .... ('; pf, +50'! -lO%. ll:lO 
VOCW; sim to 7-8-TRIK0-02, AddN! hy REV B. 

Polye"t"r: 0.01 111 ±~0%, 50 VOCIL Added by 
REV c. 

.. - - DIODI>3 .~ND RECTirrr.m> - - - - - -

Sili~on. 

::!il~<.-on, ~apacj ti vo.o. 

- - - - - - - JACKS AND ImCEPTACLES - - - - - -

Connector, receptacle~; ~im to c~nel> l•1Hillil3. 

conne<'t<>r. lncl ud,.s: 

Cont•wt, elec.trical: sim to !<ial<:o XQ-2864. 

SYMBOL 

LlOlLL 

T,JOl!. 

LUlll 

Ll OlH 

UD2LL 

LlO:!L 

LlOZI<! 

LL0211 

Ll03LL 

J,] 0:'\t. 

Ll03M 

LlO:iH 

Ll04LL 

LlO'ilL 

LlO-tM 

Ll04H 

Ll05LL 

LJU5L 

Ll051! 

LI05H 

LJ06 

""' LlO"i 

Ll08 

P90:.l 

Q10l~ 

Q102 
thru 
Q106 

QlOS 

QlOY 

RlOl 

Rl02* 

R103 

RloJ4 

Hl05 

GE PART NO. 

HlD41663iiG9 

l'lD4l6635Gl7 

l9D<:J G635G1 

l9ll4Hi6~5G18 

l9D4l€635G9 

l9U'".lliti35017 

l11D4166~5Gl 

l9D4Ul6~5Gl8 

l9!)4l6635G9 

l'lD4l>8635G17 

l !!D416t.35G1l'l 

741180791'9 

74ll80'i9P8 

74RS079P7 

'i4118079P7 

7oi8S079P6 

74S8079P5 

7-188079P4 

74B807SP3 

7488079Pl6 

7488079P50 

19S2195911?2 

19il219::.94P3 

l9All5330:1>1 

19Al159101?1 

l9.U15330P1 

l£'Al13328Pl 

l9All5330Pl 

HIA1~5328Pl 

lYAll5321"P2 

3R7'1P561K 

3Rl52P682J 

3R77P393K 

3R77P47lK 

3R77?680K 

3Rt7P22l.K 

DESCRIPTION ! SYMBOl 

r---+------+----------------~ 
GE PART NO. DESCRIPTION 

- - - - - - - l"RA.'l3HJR.\!J;RS - - - - - - - - RIM 

Coil. RlOl 

Ce>il. R108 

Coil. 

Coil. 

Ccnl. 

Ccdl. 

Coil. 

Coil. 

Coil. 

Coil. 

toil. 

Chok<", RF; 2.70 11h ±10%, 1.2e ohlll~ oc msx; 
sim to Jeffers 4411-13. 

ClLok<>, KF: 2.20 ph ±10'1, 1.00 ohm.o IX.: res max; 
sim to Jeff,.rs 4411-12. 

Chok..,, RF: 1.50 ~h .±10%, 0,50 otuns DC r.,.,. max: 
s-ur. to Jeffers 1Hl-10. 

Cl>ol<a, RF: 1.0.0 11h :tlO%, 0.50 ohm,; DC rt>.o max; 
!lim to Jef1er<; 4411-10. 

:::hoke, ru·: 1,00 ~h 1:10%, 0.30 ohio,; DC re~ max; 
roim to Jeffers 4411-8. 

Choka, RF: O.HS r<h :<;IO'(, 0.15 nhrn" DC re!l max; 
Siln to Jeffers 44lt-:i. 

Chok<', RF: 0.47 11h :';10%, 0.09 nbm" OC re!l max; 
slm to Jeffers 4411-4. 

Choke, RF: 0.33 ~h 1:10%, 0,0? ohms OC res max; 
"im to JefiArs 4411-~. 

Choke, RF: 10,0 ;rh :';101., 0.00 "'hm~ DC res ma;o:: 
sim to J«ffers 4421-7. 

Chol<e, RF: 39.0 r•h :r.lO%, 2.00 ohms tc res !IUI.X; 
~int to ,Teffcrs 44~2-1 1. 

------PLt;GS 

ln~lUdAS: 

Conta<.:t "tr_p: pi.nL 

Contact strip: pin». 

- 1RAN3JS'fORS - - - - - - - - · 

Sih~on, NPN. 

In IU:V c and earlier: 

3illcmt, NI?N; SilO to Type 2N390fl, 

Sili~on, NPA. 

Sili~ou, NPN. 

Earlier than REV A: 

Silicon, :.PN. 

Silicon, NPK. 

Silicon, NPN. 

- llESISTOl(S - - - - - - - - -

compn-sttJon: 560 ohm<= :ClO%. 112 w. 

ColllpO:ntion: 6800 ohrnoc ±5'J', l/4 w. 

In R;;\' C and earl1er; 

Composition: 39,000 nhm~ ±10';10, l/2 w. 

CompositJwn: 470 obm~ ±lO%. l_-2 w. 

(OJIJpO>-lfi.nll: fiR <JhffiS i:l01, \/2 W, 

compasHiou: .220 ob.<:ls .±.10%, 1/2 w. 

RJ09 

RllO 

Rl11 

1l.ll:l 

IH14 

Rll5 

Rlljj 

Rll7 

11111;1 

Rll9 

Rl20 

11121 

P.l22 

""' Rl23 

Rl2f 

Rl25 

Rl26 

lll::!7 

11128 

lll29 

Rl31 

Bl32 

t!l33 

R134 

Rl35 

Rl36 

}(137 

Rl31l 

Rl39 

Rl40 

l!l>ll 

Rl42 

Rl43l.L 

Rl43L 

}(~4331 

Rl43E 

Rl44J.L 

Rl44L 

Riffl! 

Rl44H 

Rl45 

Rl46 

Rl47 
thru 
R1.50 

Rl51 

Rl52 

Rl53 

""' Rib4 

3li77Pi53K 

3R77P474K 

3R77Pl01K 

3R77P223K 

3R77P750J 

3R77l'V8ll\ 

3R77P:i32K 

JR77P51lJ 

3R77P<l73K 

~R77Pi'161K 

3R77P32J li 

3R77P222K 

3R77P681K 

3R77P5EJ 

JR77P223K 

3R77Pl 53K 

3R77P223K 

3R77Pl02K 

3R77P39JK 

l9B2li9358P106 

19B20935EIP108 

3R77P050J 

3R7'lPI:H!lK 

3R77P332K 

3R77P511J 

3R77P4nK 

3R77P561JC 

3R77P223K 

3R77Pl02K 

3R77PJ30K 

:JR77P18tK 

3R77Pl 21K 

3R77P220K 

3R77P220K 

3R77P101K 

3R77Pl01K 

3R77Pt;20JC 

3R77P820K 

3R77Pl50K 

3R77Pl50K 

3R77Pl0011: 

:1R77PlOOK 

3R77P333K 

3R77P68~K 

3R77PJ33K 

JR77Pl02K 

3R77PlOOK 

:JR'l7Pi02K 

Compasition: 1000 ohms .rlOL I/2 w. 

t:omposlt~on: 1~,000 ohms ±LO'l-, 1;2 w. 

CO!llpos~tfon: 470,000 ohm" ·UO%, l/2 w. 

Con:.positwn: 0.10 mcgohiii :1:10'\,, l/2 w. 

Composition: 22,000 ohms .!:l01-, 112 w. 

f':O!llpDsiUon· 75 ohms :'::5%, 1, 2 w. 

Compusit:lOn; GSO uhms ±10%, l/2 

Composit1on: 3300 ohms ±10%, 1;2 w. 

Compo81t1on: 

Composition: 

C'ooposition~ 

Compos! t~on: 

Composl tion: 

5LO olu:!s ±5'.~, 1/2 "· 

47,000 ohlr.s +:10';1, 1/2 w. 

560 ohms ±10%, l/2 w. 

820 ohms ±10%, 1/2 w. 

:noo ohms ±10%, 112 w. 

Composition: 680 oh:11g ±10%, 1/2 w. 

Compos~tion: ~10 ohmr; ±5%, 1;2 w. 

COIIIpo.~itJon: ~2,000 OhmS ±10%, 1/2 w. 

Compo»ltion: 15,000 ohn:; ±10');, L/2 w. 

compns1.t~on~ 22,000 ohms :dO%, 1'2 w. 

Composition: 1000 ob.ras ±10% 1 l/2 w. 

Compo»~ Lion: 390 ohms -::10%, 1/2 w. 

Variable, carbon lilw: approx 75 to 10,1100 ohms 
±10'1.. 0,25 w; "im t.o Cl'S Type X-201. 

l'ariab1c. carholl fllm approx 100 to 50,000 
ohm" ±10%, 0,25 w; .s.:n to CTS Typ<> X-201. 

Compos~tion: 75 uhrns ±5%, 1/2 w, 

Composition: 68{1 ohrr.,; ±10%, l/2 w. 

Composition: 3300 ohms :;,10):, 1;2 w. 

COJnpos~Lion: !'ilO ollms ±5':1-, 11:>. w. 

Composition: 47,000 ohms .±:10':{, l/2 w. 

Composition: 5.{;0 ohu;s .dO%, l/2 w. 

Comnosition· 22,000 ohms =IO'f, 112 w. 

Composition: 1000 o!unE :'-10%, 1/2 w. 

C.omporution: 33 ohms ±10%, l/2 w. 

(;ompoo;ttion: 180 ohm,;< ±10%, l/2 w. 

Conpositlon: 120 ohm& ±lO~, 1/2 w. 

C()JIIpOSl~ion: 22 ohm" :1-HI%, 1/2 w, 

Composi.tio:~: es oJ;;m" HO%, 1/2 w. 

Composition: 22 ohm:; ±10%,' 1/:l w. 

Comp1>Sl1.ion: 100 ohms -.;JO%. L/2 "1. 

Cor.oposition: 100 ohms ±10%, 1/;' "'· 

CompOSJ'.ioli; 82 Ohlolo .±10%, 1/2 W. 

Composition: 82 ohm~ ±-10'}, l/2 

CoJ:Jposition: 15 oh,•s ±10"%, 1/2 w. 

C..Oi>lpOI'dtioo; 15 ohrnoo ±10~, 1/2 w. 

Compo,.ition: 10 nhm" ±10%, I/2 w. 

C"omposltion: 10 ohm~ ±10%, 1/2 w. 

Compositio11: 33,000 oh10s ±10%. 112 w. 

Colllf'lO"'ition: 68,000 <"lht!i" ±10%, 1/2 w. 

composi ~ 1 ou: 33, ouo ohm" ±10%, 1/2 w. 

C<.>mpo~dtlon: 1000 ohms ±10'1, 1;2 w. 

Compositi•m: 10 ohms .tlO'.!., 1/2 w. 

Co.mposlt.iou: 1000 ohms :.:10~, 1 1 2 w. 

SYMBOl 

1'10lLL 

TlOU. 

'rlOlM 

TlOlH 

Tl 02LL 

Tl02L 

Tl02M 

'I l02H 

Tl03LL 

Tl031. 

Tl03M 

Tl03ll 

Tl04LL 

Tl04J., 

Tl04iol 

Tl04B 

'f105LL 

Tl05l. 

'rl051d 

Tl05H 

T!OGLl 

'fl06L 

rlOtiM 

Tl06H 

'fl07L 

GE PART NO. 

i\lD416635GlO 

549H85Pl3 

l9D416f!3!>Gl0 

5493185Pl3 

19D4166:')5G2 

549Jl&5Pl3 

l\ID4JG!l35G2 

5493lk!'IP13 

l9Wl66~5Gll 

549~18~Pl3 

54ens5Pl3 

l904166.15G3 

549:H8.1Pl3 

5493185Pl3 

l9l)o;ll6ti35Gl2 

519:'11 85Pl3 

l9D415635Gl2 

5493HI5P13 

l9D416635G4 

54931 g5P13 

l9Wl.;G:J5G-1 

5493185P13 

19D41663i>G13 

549318~:PlJ 

54931li5Pl:J 

l9D416li35GC> 

5493185Pl3 

l9D416635a::i 

549318i>PlJ 

l9D4ltiH35Gl3 

5493185Pl3 

l9D416il35Gl3 

54!!3185Pl3 

l8P4166350::0 

M9318~Pl3 

19D41663!'iG.; 

t>4931S5P13 

l9D416835Gl4 

5493185Pl3 

l9D416635Gl4 

54931S5Pl3 

l9D-1l6635G6 

541-l3185Pl3 

I9!Yil 6635G6 

541)3185P13 

190416635015 

54\0311!5Pl3 

19D1l 5635G15 

54()Jl85Pl3 

DESCRIPTION 

- - TRANSFORMER - - - - - - - -

C.oil. Inc\ud.,~: 

"l'untng slug. 

Coil, Include": 

1\!Dll!g" Slug 

('uH. Ir.clu<k•s: 

Tcuung slug. 

Ce-Ll. Includ<'S: 

Tl!"ing ~lug, 

""uning .slug. 

Coil. IncludeS: 

TUning slug. 

Coil. J11c1udcc~: 

Tmnng "lug. 

Co:ll. lncludi's: 

TUt:ing "lug. 

co~l. lndud""' 

1'unfvg slug. 

CO~l. Includes: 

Tuning slug. 

Coil. Includ.,s: 

l'unin;; "lug-, 

Coil, Includes: 

Tuning slug. 

Coil. Incll<dts: 

Tu1>.ing slug. 

CM I. Include»: 

Co~l. In~ludes: 

Tuninr; ~lug. 

Coil. In~lude~: 

Tunin!( slug. 

Coil, Includes: 

Tuu~nll" slug. 

Cm l. lnc.l ude~: 

T\lning slug. 

Coil. ln<;1lldos: 

Tuning slug. 

Call. In~ludc~: 

Tuning "luR. 

CoiL Jn<"lu<ies: 

Tunio>g slug. 

co~l. In~1ude~: 

Tunjng :;lug. 

Co~l. lnclu.:cs: 

Tuning slug. 

Coil. Indudcs; 

Tun~ng slug. 

Coil. Jnclud<"s: 

l'uvinr: slug. 

Coil. lnclud~"; 

SYMBOl 

Tl01M 

1l07H 

"fl08LL 

l'l08L 

TL08M 

1'10811 

U LOl 

U102 

VR10l 

XYJ \J\ 
thru 
X¥108 

YlOl 
thru 
nos 

YlOl 
thru 
Y108 

GE PART HO. 

19D416635G7 

54\lH85Pl3 

lSD41G635G7 

10DH66;J5Glii 

5493185Pl3 

19D11ti635G16 

54931115Pl3 

54931 K!'iPl3 

19DHG630.ffi! 

54931 S5Pl3 

19.Ul6842P1 

l9D116542Gl 

4036887P56 

19Al29393Gl3 

19!!.1293!f3Gl6 

l9B219619Pl 

l9Al21252Pl 

19Al:/9424G2 

4036555P1 

4()29006P3 

DESCRIPTION 

Coil. lnch1dG": 

1'u.uug slug. 

!.otl. Includ .. s; 

Coil. lvclud~s: 

'1\!n i ng slug. 

CuiJ, Includ""'' 

Tuning slug, 

Coil. Tnclud.-s: 

~n.!t·.g "'1up;. 

lNIEGi!A'fED CJRCl'lTS - - - - -

Frequen<'y Di.,i<l~r; f'im to Tex.~s Instrument •type" 
Sli541!73N. 

TranSJ11.1.tter, Audio. 

- - - - - - - VOLTI'.tm REGULATORS - - - - - - -

811 ~con, Zener. 

- - SOCKETS - -

NOTE: Wh<.'n roordRring, spccif:i quantity. 

Covtact, olectr1cal; s~n.. to :~tole;< 08-54-0404, 

- - - - - - - - - - OSCILLATORS - -

I>OTE~ When reordel'>ng o;pecif.1· lCct\1 P1·equency, 
ICQIII Fl'O(l "' (~.!l-.i.i.ruLl'L!ill) 

' 
Corr.penC'a tc·d: 2 PRot, 25-BO MH~ .• 

- - - - - MISCJ!;LLANEOUS - - - - - - - -

Shield, 

HeaL s~nk. (Used wi'th Ql09). 

Can. (Us~d with 'l'lOJ-'l"lOE> and Ll01-Ll03), 

Insula loT, 01asher: >Ly1on. (Used wJ lh QiO\l). 

Clip, cOlllpt·ession: 0.375 x 0.19 x .02 1nches, 
Si!ll to Tinnerman Products lnc. C542G-Ol4-24. 
(U,..-d with Q109). 

PRODUCTION CHANGES 
LBI-4896 

Ch~ui),C-,1 in tlw o,}uip.u~t:t to i:n)>l'O;'.; p~rlorma,;coc ur to ,_implifv ~ircuits 
art' l<l<'~~ified bv " 'll.evisinn L"tter"", whl~lo ;,; .,tnmp"d att.•r th, model 
nmnb<'>r of the unit, The rco,·i~~rw st<>mp"d on tnc ttni~ ir,cltl<l~s al1 n1·e
vla\l" revisions. t>uf,.r to t.hc fl~<·'c~ Lbt. ,,,. rt~scrlptlon uf p:...r:,, ;.1~ 
nfft.•~teli hy tll<;o,p ~'<>\'i.'i~un;;<, 

iU>V, A - D: hx~ i tb· Board l>J0416G59Gl -1'!. 
ll!r<H'P<>rnted 1!i ;nitiLt1- shipm»,nt 
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LBI-4896 

UI02 TRANSMITTER AUDIO IC 

• 

pg 02 

SPARE l(c 

C G HI 

CG LO 

AEG IOV 

I 

TX CSC CONTPOLI 12 (e--L--L- L-- -----. 

RIO! 
560 

-'NV 

MIC LO/TX AUDIO LO 5 <---+--
MIG H 1/TX AUDIO HI 

CQMPENSATI')N 

F3 IOf--

F4 

FO 

F7 

F8 

SCHEMATIC DIAGRAM 

l_cl52 
r'.OIUF 

Cl53 
_k 154 .OIUF 

'T01u' --1~-
' ' 

1 YI08 
1XYI08 

25--50 MHz, EXCITER BOARD 19D416659Gl-8 

14 Issue 1 

MOD 
1AOJUST 

----,----

BUFFER 
QIOI 

Cll5 
.047UF 

~------<(- ---

FREQ 

DIVIDER 

IC 

,__. __________ _ 

Cl48 
..--....... 330 

' I RI041 "!153 

1-'~'"'.-vvl K~ 
Is ' 

u 101 Rl54 

" 
___ 1 ___ ~1 

5.0V 

,,, 
I 

I 
0~ 9 0 

FF FF 

0 8_ 

- - -y-10~--rRI~Z ._ 
.OOIUF ~6.8K I 

I .I/4W i 

* COMPONENT VALUES AS FOLLOWS 

~ ;O~P~NENf LL T L -- M H ! 

• t.JTCS '''''F'N'oilljliD'A;o,IO'N~'2'5-310lM~H·Z~ 1,3,D;-~36~M~h'Zi>36~4~Z~M'H'Z~4;2~5!C!Mi~HZ I. 
1~ Tl'iil-rRli:lULNU v;C,TERS !GROU?S 1-4) 
Ct57 IS CL:Pi"'~C OJT FOR C::MSINHIONS Cll2 680 680 1000 1000 
l'li~H 2 TFIMlSMIT ILoJMS. DA JJMF~fl~ PlE Cl23 91 62 56 43 
PR£'-CNT GN F"EQIJENCY S~I!CH:NG LINE5 OF r--CI211 1.5 1.0 
OTI-IEFI c;rx I~OM CIFICCJITS_ r J~ _ 0.8? 

ct.;~ 91 62 56 _ 43 
tt:E:~I-'T-FREQ'JE:t-IC"Eli'CITERS(G'IOUPS5-8)1 C!26- -- 1.6~ 1.8 1.2 1.2 

~~P~z~~~0Gj67M~~~\~~Ec3k~~~~~ WT Cl27 91 62 56 43 
RUUIRE'~EI-115 FC'l F!1EQUCNCIES EXt,.MP!F_E5 . · __ .fl?~- __ 4_7__ 33 _I 22_ _ I 5 
IF CUSTOI>ER WANTS ICQ.1S FORFI, F - · · C130 0 47 (l -. 6 O." 7 O.ZZ 
F7, TJ-U::N ~APACITffiS Cl57, G:€0, AND Cl62 - -017ij'- -------'--------- '" 
AP.~ ~LIPPe:) ;::u-,_ Cl0.8, (159, Cl61, Clli3

1 

__ ~- _ j 4_7 ____ 33 _ g_2_ 15 

ARE LlFT IN __ C19__4_ _ 13 9'"::-=~-:2JI~2c==-~~7'I:::J Cl3"i _ 0.68 -,- -0.~1. 0.56 0.47 -I 
_ _fl~6- 13 ~-- 9 I _L_2 __ +--~ 
1__JC"IC3!J7'___~l- ----o:511- -o:-s-,--~- _029_ --+ _ Q_.~ 

- - _g 1]8_ -"~' ~---=-~1~';-::=ll -=--:::J~·~===tl-:-:i' ~'==t 7 - _ _£_1_'!_1__ - ~~- 82 68 100 

~ - ~;;; ~- -:c~ I- -,t;; ~~= ~~ ~;: -~L ~~' 
L__ Bl_13 ___ :::: :J® ~--,00~2- __ §.? __ 

~- -~4~=-=1_ !53--15--j~=-=0=---- !0 
... Tl!JOSE COM?(JNF.'ITS NO"' 

PRESE!ff ON 2ND !OX·~IlY.li. 
r-1 'o'IDf. S?;cr. XM~R lO;:sr;;A: ·o;;s. 

MOD 

R 109 
lOOK 

RIJO 
2ZK 

MOD AMPL-l 

QJ02 

--- -r~~~ 

l'~'--1 
JRII3 

3.3K 

CI07 
.o47T 

UF 

Rl50 
33K 

VOLTAGE READINGS 

I I 

~ 

VOLTAGE READINGS A"lE TYf"!CAL READI'JGS MADE i 
WITH THE TRA!>.JS\o1'TTER KEY'::D, AND MEASURED 1 
wr,. A 20,COO OHMS-PEA-VOL~ METER WITH 

RCF~RENCE TO A- AND NOT CHA"''}IS GROUNf'l. 

AN RF CHOKE (25-';>0 MICROHENRYS) ':~ USED IN 
Ttl£ HOT METER LEAD TQ AVOID CET:.JNir'<G 
Rf" CIRCJITS. 

MOD AMPL-2 

Q 103 

Rl20 
510 

' 

~ Rl2 
Z2K 

L,l 
.001 Uf 

MOD 

I * ;L Cll2 

(:9Titl21827, Rev. 12) 

,,,.1 
.0027 :.JF 

Rl32 
510 

MOO AMPL-3 

Q 104 

Rl34 560 

BUFFER 

Q 10 5 

LI06 
10 

-vv---.--1 RI3:.{RI36 

MULT-1 

(TRIPLER) 

0106 

• 
RIVI 
33 • * 

Cl24 C 126 
TIOI ~~ -~~~ -~----''c:;I03 

MULT-2 

(DOUBLER) 

0107 

MULT-3 

(DOUBLER) 

Q108 

E 

Ci44_L 
330 

4CK Rl33i 

g~~j_I' '"11 l22K ' I K 
ur .047 

UF 

- ' .P?V 
E 

CRIO~~IO~ J"OG 

~; C!25t- y 1 Cl271 y 
[ i"'"-'--~<! * "I' J * r- -J * :")-- ~ 

't:.:~ 1~", L, ! 

Rl30 
eeo 

Rl45 
3JK 

0117 

.047 I 

c:20 
'I" 330 

: 
1so T .ol "T'.i .or 

ur UF 

~-

~R,4C 
> 6BK 

I 

c1 1Q3 ~+--~-~- -;; --T--~ 
METfRING 8 9 3 

0 
0 
> 
• 
~ 
0 

" 

0 
0 
> 

' • 
~ 
0 

' 

Ri39 
120 

_CI28 
~ 01 

u:o 

~CI45 
~ 01 

UF 

1RI47 
5 33K 

Rl41 
68 

Clj2 
01 
UF 

' ~RI'-8 
i 33K 

Cl33 
.01 
UF 

--- -----------
____ j 

jJI03L 
1:: i I 

7+ +2 
8+-+ 3 

9·t I 4 1 

TOP ,.,, ·, 

---------

EXCITER REV : FREO NO. 
j BOARD lETTER 1 RANGt: "'REO 
j 19041665'3<.1 I 0 25-30 2 

1904 !osos10 2 r o 30-36 2 
I 190416609G3 0 3$-42 2 

19041<>609 G4 r- o 42 50 2 
1904166!'i9G5 D 25 30 8 
190416659G6 p 30-36 8 

~ 190416fo59G7 D 36-42 8 

li~C~I_§6_:>9__98'-J__~D __ Lc4c2c-50C"--L-'8'-~ 

----------

ALL RESISTORS ARE 1/2 WATT UNLESS 
OTHERWISE SPECIFIED AND RESISTOR 
VALUES IN OHMS UNLESS FOLLOWED BY 

~~r&H~EtZ~sM~f P11c<b~ikm ?~1L 
TO MICROMICRO~ARADS) UNLESS FOLLOWED 
BY Uf• MICROFARADS. INIJJCTANCE VAWES 
IN MICROHEI\RYS UNLESS FOLLO\IoED BY 
MH• MH..LIHENRYS OR H• HENRYS 

~
N --~,Q~"-fl- T~ R FT-'''•-----;;-~~ -EIJu•<>~~N1 
tRFC1~'-1A•ICE, ,Jt_<>LA~EMEI>.T :); 4111~ 

[Fl'"l(t_ PAPT <;~O, f. Rf MHIE. O~LY IIIlTH 

(")II'COO'Jf'll HNI''(, T>-<E S""CIFICAIIU~S 

~O~N- 0~~ ::_1E_P::::_R~~- li5_T_~~ 2__h"-2: _:A~T 

AMPL-1 

0109 

' 1, R 149 

~ 33K 

1 

Cl43 Cl46 
5-60 7 TO r ¥~1---e--~ i -A--<~ ( PA 

1 Hf! - I -)JIOI 

Cl56 * i LIOS 2.5~6 
~Ci42 3 ~ 



C202 
JOOO 

FROM ~ SEE NOTE 2 I EXCITER . - - - - - -•::t J203 (- .-_-- --
1 

C2.70 C271 
,OIUF .OIUF --1 t __ , ---') f -

' 

jt,-t-j03 
.orliF l .OIUF 

+ 

C234 
2.2Uf 

CR201 

C204 
900 

L201 

I 

_L8205 T 120 

C235 

* 

L202 

C206 
270 

L203 
8.2 

AMPL-1 
Q201 

R201 

* 

L 

LBI-4896 

R202 

* 
DRIVER 

Q202 
P. A. 

Q203 
L213 

T' 
~~ ~j- 'r~:·J206 ho J910 

W201 I -- -- -- -- -- -- -- --l . I J207Jg~A~)5!vi~~~ 
~ L220 L221 L222 l223 XMIT -rj----------<

1 

----"lt:!:2l4 II : ~:r,: ~ c~~ -.-1 --:--"1: e--S-EE-NO_TE_

2

_._-9-----,-r. : '"' l±---------~ J201 TO ANT C250 

* 

R224 
510 
I/4W 

~C207 
* 

C211 
.IUF 

L2.07 ~ 
8.2 

R205 
20 
IW 

C258 

* 

L225 
3.3 

C216 T.IUF 
R230 

----~------

~ 

r· 
L210 SEE NOTE I 

I~, 
~l211 8.2 

C219 C220 C221 I 

* * • ' 

~R206 2.7 

- - - ----, 

------- _o_ 

C237 I 226 

* ' * 
-<L212 

lC224 C225 

h'W' 
* * 

c23r 
.022UF 

C232 I 

C27J 

3900 1 

~C223 E------
.IUF ' R234 

I I IO '-----1 \-- - ' 
•cooT C233 

.022UF 

R236 
L22-6 , ~~s~ j_ 

240 
I/4W 3.3 

I I/4W 

--------- -------------- -+---- - - ---- -

R223 
3.9K 
I/4W 

R208 
ISK 
I/4W 

H2 

,------------~~~----~-"l-~------------+----------- - -'------<r---.----+--+----+----1 -r-------t- ------- -l '. 
I/4 W CZIO SEE NOH:. I 

.__----1>----;:oc;c-------1>-----~'3~.0"jV'f _ 5·7j--,'--._-... ~--· :1 + 0248 
SEE _ _ E 6.~ 1 750UF 

I ~81,0 NOlTE l,_r ~~IJ ! ~~ij' ~51 °cz•5 1.220 C24<i h_ 1· 

vR201 A"""' I/4W .. _,11.,._4w'v---~'=ooo ozzuF >4/0 .ozzuF 
2.3V 1 '2V C2"3 C252 C I C2381-· 1 C238 

' 0206' E 1000 1000 R219 1000 I . 1000 I c -----

' -~~ c 56V Ll~ _l ) ~4 -- .:~~~---- +g~;~< 811/SV I ~o'o' ~- --t-.-~-7 .. ~f8W ,---------<;t 02~ 

I I C242 1-- j_ r ?HI _LC243 C'72 -
CR202 " OIJF 1.47K r----1 4.22K !'.OIUF 13900 ...... I > ~~ -- --- I 

~~o; · HSO d 2.rsv ~ ~~· \; ~ 1 
li4W C241 . B ~ ~i ~ !Z ~ 3 I L?9.:' \SEE NOTE I) ~ !..29E (SEE NOTE I) 

- -1 2.6V 2.6:v I 022Uf T I ~ ~I 3 J, ~I ~ rt( C297l- - _I ( C29e- -- --1 
:'f: CR203 

0204 C.!2V 

.65V 

680 1 C244 1 E 1.6V 0 0 1 ~ ~ n: g; J I 

0205 •U~:~~ > POWER
1 

- -~- ~ ~ 2 ;:': ~~ ~~ . _ ~ OIUF _ \ OIUF J_ 
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>f1~?v T1ooo A -1 A I I 14 - I 1 

B 
E 

VR202 
5.4V 

i 
..!::R211 
:;>2.15K :~liK ~.~i~ ---1 I 9 8 7 6 5 4 3. 2 I CR295 

I J
205 

R: ~219688 IBK J 
t -- --t 

CR205 

TO TO I J205 METI:..RING J910-39 J9]0-40 

~ 0 0 0 0 

__j o o_~'t_J 
TOP VIEW 

POWER CONTROL 

(19R622106, Rev. 0) 

I --------~S~E~E~N~O~TE~2 

1 

c~sr "' ._cz:3 TC~4 I : I 

I I ! L -- _ ___..,RC~V ? • 

I I 
I 
L 

LOW PASS FILTER I 
____ _j 

---
LL I L M 

I 

I H 
COMP !DENT. 25-30 MHZ 

' 
30-36 MHZ 36-42MHZ 42-50 MHZ 

-- -J C207 390 330 270 I 220 I i-----c2o8-~~- -~- --- --

I 270 270 220 I 

' 
C209 39o- -T = 2io 270 _l__2!._0 __ , 

' --+ I C210 330 ! 220 _2~0 __ 1 180 I 

' C213 1000 1000 ! 660 I 680 
~- -

' 

C214 56 56 47 39 -----+ 
C215 56 56 

' 
47 39 .-- - -

C217 330 330 ! 270 220 

~~-~-~- 330 270 270 
' 

--
C219 j ~9_? 330 270 270 

' 
C220 I 330 270 270 180 --

~~221 ! 330 270 270 180 I 
1000_ 

-----
s~~ [---- _!_0_90_ 680 

' 
680 I 

1 C224 500 50C 430 I 360 c----
!-- C2~~ __ 500 --I_ 500 _"!_~~ -_3~~-1 ---

f---§-2~- 200 2"0 t-~20 180 -----
, C235 270 27C 220 lBO c---- 220~-
~~6- _,s_o __ 100 56 

r-----100 
- ~~ ---' 

1~3!. ___ -
?20 150 56 ' -----, 

1 C250 100 100 100 100 r--- -- ----~258 lOG --
l______g_£5~ -- 100 i -

I 
-----~- --

~- 12_2~0 82 68 56 51 -- -
C261 !10 01 68 56 ----- --
C262 15 I 13 I~ 10 I 

I 
----- ----- ----

--9~~-82-~ C26~ 140 I 110 
C2G4 

--- -----j 
12C 100 82 75 

1 C26_? __ 82 _68 - 56 ! 51 I 
- - +--- _ ________,_ - - - - -

I R201 ' 10 10 20 __ 1_ ~-o-~' 
I -----

R202 5.6 5.6 2.7 I 1.2 f---

I ~0_3_ 56 5_6 __ 
-

2.7 1.2 

l_ R204 5.6 ' 5.6 2 7 1.2 I --
R207 10 ' IO i 20 20 

I 
- --

! 

VOLTAGE READINGS 
VOLTAGE REACINGS ARE TYPICAL READINGS 
MADE WITH THE TRANSMITTER KEYED, AND 
MEASURED WITH A 20,000 OHMS-PER-VOLT 
METER WITH REFERENCE TO A- ANO NOT 
CHASSIS GROUND. AN RF CHOKE (25-50 
MICROHENRYS) IS USED IN THE HUT METER 
LEAD TO /IVOID DETUNING RF" CIRCUITS 
NOTE: READINGS AT 0201 COLLECTOR AND 
IN THI POWER CONTROL CIRCUIT WERE 
TAKEr~ WITH THE TRANSMITTER AOJUSTED 
FOR 50 WATTS OUTPU":". THESE READINGS 
WILL VARY DEPENDING ON THE SETTING 
OF POWER .ADJUST CONTROL R216. 

-----SEE 
:a--=-; J202 TO RCVR 

NOTE 2 

J208 SHIELD 
OF W904 

ALL RESISTORS ARE l/2 WATT UNLESS 
OTHERWISE SPECIFIED AND RESISTOR 
VALUES IN OHMS UM...ESS FOLLOWED BY 
K: 1000 OHMS OR MEG ~ I 000 000 OHMS · 
CAPACITOR VAWES IN PftOFMAOS {fOUAL 
ID MICROMICROFARAOS} UNLESS FOLLDWED 
BY UF: MICROFARADS. INDUCTANCE VALUES 
IN MICROHENRYS UNLESS FOLLO'WEO BY 
MH~ MILLIHENRYS OR H~HENRYS. 

~~~RX'!---=;:;- R~El-:-~-~;---R~"T;.o EJu.PME,'JTl 

jP!..R"ORMANCE, Kf:PLAL~C:ME,\1";" c·~ .:.rnl 
SER',ICE PARr S,-h)...;·.G JE M.C.fk Oto.~Y \11/oT'"i. 

lA CJMPONENT H.',v"I."JG T:IF: SP'.:Cif'CAT:GNSi 

"SH:)\1,~ ~-~!:.._ I'AR1:3 __ ~-'2: F;"8 :_n~FAf< f. J 

NOTES: 

!. CALLED FOR ON PLI9C321295. 
2.50.f1 MICRO STRIP, PART OF PWB. 

3. ih-INDICATES A-

~ -INDICATES VEHICLE GROUND 

PA ASSE~B~}REV 
--- ---~ ---

__ 1L TR 
- ~129sGI 1 

" oow 19 C321295G2 I 

""' ""' 19C3212s5 G3 Z>O 

' ""' --

~0: 1 !9-C321295G4 I 

119C321295 G9 I 

I 

E N REV 1CPNT BD AS' iREV FREQ. RANGE H ATSI KASM LTA! . ~' ilTR 
' 

I 98219688G I 

~119D417968G! I i 25-30 MHZ - 1 

I9D417968G2 I ___j 30-36 MHZ : 

~~9D41~9~8_G:- ~--36-42 MHZ~ 
119D4179SBG41 42-50 MHZ 1 
j 

1!9D4l7968 Gl ! 25-30 MHZ 

!19C321295GIO 
Cc:c-:-:c::-cc-:c:-::-c-: --; 19 B 2. I 9 6 S.S G 13 
19C321295GJ I 

~190417968 G2 

~417968~ I 36-42 MHZ 

19C321295Gf2 I19D417968G4 42-50 MHZ 
L__L__ ___ _L___L_ - - - - - _ _c_ ___ __j_ -~---~ 

SCHEMATIC DIAGRAM 
25--50 MHz, 50-WATT POWER AMPLIFIER 

19C321295G1-4 & G9-12 

Issue 1 15 



LBI-4896 

SYMBOL 

L295 
•od 
L29R: 

Q20l 

Q20;!: 

Q203 

Q2l0 

RT201 

C201 

C202 

C203 

C204 

C205 

C206 

C207Lt. 

C207L 

C207M 

C207H 

C208LL 

C208L 
•ud 
C208M 

C208H 

C209LL 

C209L 

c:.:oeM 

C209H 

C210LL 

GE PART NO. 

19Al.29356Pl 

19All6839Pl 

19All6839P2 

l9All6839P3 

l9Al163·75Pl 

19Al29379Gl 

19A.ll6080Pl01 

19All66;'\5Pl9 

l9All60l!OP101 

19ll6il55P23 

7489162.P29C 

74Sf11G2P37C 

7469162P41C 

74891G2P3\JC 

7489162P37C 

7489162P39C 

7189162P37C 

7489162P35C 

7489102P41C 

7489162P37C 

7·189102P37C 

7489162P37C 

7489162P39C 

PARTS LIST 

LBI-41>9< 

25-50 MHz, 50 WATT 
POWER AMPt.IFIER 
19C321295Gl-G4 
l9C321495G9-Gl2 

DESCRIPTION 

Coil. 

19C:121295Gl, G9 
hlC321295G2, GlO 
19(.32129503, Gll 
l!JCJ21295G4, 012 

215-30 !I!Hz 
30-:'16 ;'o(Hz 
36-4:.i! MHz 
42-50 MHZ 

------ INOOCTORS---

(LL) 
(L) 
(M) 
(Ul 

- - - - - - - - - - 'J'RA!•iSISTORI'l - - - - - - - -

Sil.tcon, NPN. 

Sii icon, NPN, 

Silicon. NPN. 

Silicon, PNP. 

------ --THER!nfl'IORS----·-----

Tht~rmistor. 

POWER IIMPLIFJEJ! BOARD 
19D416700Gl 25-30 MHz 
1SD416700G2 30-36 MHz 
19D416700G3 36-42 MHZ 
19DU6700G4 42-50 MHz 

- - - CAPACITORS - - -

0.01 ><f HG%, 50 VDCW. 

Ceramic disr;! 1000 pf -t20%, 1000 VDCW: stm to 
RMC Type JF J>iscap, 

Polyester: 0.01 11 t -.:10%, 50 voc~. 

Cf!rami" dh;c: 3900 pf ±20~,, 1000 VDCW; sim to 
RMC Typr. .IF Discap. 

Silver mica: 120 pf ±5%, 500 VOCW; s:im to 
Ele~:tro Motive T:rpe Ih!-15. 

S'llv~·r mice: 270 pt ±5%, 500 VDC'W; :;:lm to 
Electro Motive Type :rt.d-15. 

Sil.ver mica: 390 pf :!"5%, 500 VOCW; sim to 
F.loct.•·o Mot.tve Type Iil\-15. 

Silver mica: 330 pf .t5%, 500 vrx;:w; f'im to 
Electro Jllotive Type l:M-15. 

Silver mica: 270 pf ±5%, 500 VOCW: s:lm to 
Electro Motive 'fype Url-15. 

Silv<:l' mica; 220 p! ±5%, GOO vrx.·w; ::;im to 
El('c;tro Jllotive '!'yp{' rM-15. 

SU.ver mica: 330 pf tS%, 500 VOC\'i; sim to 
Electro Motlve 'fype Ut:-15. 

Sllver mica: 270 pf ±5%, 500 v:IX:W; sim to 
.b:lEctro V.otive Typf' Il>l-15. 

Silver mica: 220 pf ±5%, 500 YDCW; si,. to 
Electro Motive Type tM-Hi. 

SiJv..:r 1nlca; 8>)0 pf ±5%, 500 VOCW; :oim to 
Electi·o Moti~'r; Typr· UIJ-15. 

Silvei' mica: 270 pf ±5%. 500 VOCW; sim to 
Electro ~o1.ive Type u.!-15. 

Silver mica: 270 IJ£ .±5%, 500 Vl)("""11; sin• to 
El(·ctro Moth·e Trpc- :n\1-15. 

Silver m1ca: 270 pf ±5':L 500 VOCW; sim to 
Electro Motive Type Lt.!-15. 

Sllvcr mica: 33() pf ±5%, GOO VOCW, rSim 
Elech·o Moth•" Typ<c Dd-15. 

16 
*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES 

SYMBOL 

C2lOL 
•od 
C2WM 

C210ll 

C2ll 

C:.Jl2 

C213LL 
.nd 
C213L 

C213M 
•nd 
C213H 

C'214LL 
alld 
C214L 

C214lll 

C214H 

C215LL 
•nd 
C215L 

C:.H3M 

C215H 

C216 

C217L!, 
ud 
C217L 

C217M 

C217H 

C218LL 

C218L 

C218M. 
.,d 
C218H 

C219LL 

C219L 

C219M 
and 
C2l!lH 

C220LL 

C220L 
au<i 
(;220M 

C220H 

C221LL 

C221L 
and 
C22l!ol 

C221H 

C222LL 
.nd 
C:.J22L 

C222M 
and 
C222H 

C22J 

C224LL 
•nd 
C224L 

GE PART NO. 

7489162P35C 

l9All6080Pl07 

548!:i267Pl8 

19J\l16655P19 

19All6655P17 

l9.U16656P56JO 

19All6656P47JO 

HlAll6656P39JO 

l!~Al 16656P56JO 

l9All6656P4.7JO 

l9Al 1665GP39JO 

l9All60~0Pl07 

748"ll62P39C 

U89162P37C 

74891A2P35C 

7489l62.1'41C 

7489162P39C 

H891132P3'7C 

74.89162P41C 

7489162P39C 

74891U2P37C 

7489162P39C 

71891G2P:l<"C 

7489162P33C 

7189162P39-C 

7489l62P37C 

l9All6fl55Pl9 

19AlHl655Pl7 

19.1\.116030Pl.07 

19AllG679P500J 

DESCRIPTION 

Silver mica: 220 pf .:!.St SQO VDCW: Rim t.o 
Electro Motive Type IJ,I-15. 

Silv<·r mica: lBQ pf t5% 1 500 VO(W; »im to 
Electro J,lot:tve T~'P<' J:M-15. 

Polyester: 0.1 iJ.f :UO',t,, 50 VDCW, 

1antal\llll; 5.8 )Ji :!:20%, 33 VDCW; sim tu Spl·agu" 
'Type l50n. 

Ceramic disc: 1000 pf ±.20%, 1000 VDC'l'i; sirn to 
RMC Type JF Discap • 

Curamic dj~c; 680 pf :~:.!0%, 1000 V:OC:W; sim to 
RMC Type JF Discap. 

Ceramic disc: 55 pf I5\(, 500 VOCW, t(•rnp cocf 
0 PPM, 

CPramic disc; 
0 PPM. 

Ceram1 c disc: 
0 PPM. 

Ceramic disc: 

0 ""'. 

Curam1.c di>.c: 
0 PPM. 

Ceramic disc: 
0 PPI.L 

47 pf ±5%, 500 VOCW. t•;mp coef 

39 pf ±5;t, 500 VOCW, temp coei 

56 pf -1.:5%, 500 VDCW: temp coef 

4< p! ±5%, 500 \'OC.W, ier..p coci 

39 pf ±5%, 500 VOCW, t1;mp coe:f 

Polye~t<.lr; 0.1 l•.l' ±10%, 50 VOCW, 

Silver mica~ 470 pf -1::5'\?, 500 VDC'W: f"im to 
Electro Motive Type I:M-15. 

Silver mica.; 270 p.l' :±'5%, 500 VOC\f; s.im to 
Electro Mntin' TypE· fN-15. 

Silver mJea: 220 pt ±5<i>, 50;:'1 VOCW; Sim to 
Electro Motive Type J:N:-15. 

Silver mtoa: 390 pf ±5%, 500 VOCW; ,;jn; to 
Electro Motive Ty!)e IJ,!-15. 

Si1vel' wica: 330 pf .t:5%, 500 VOCW: slm to 
E1f!ct~·o M:otivo Typt> 111'!~15. 

Sil\•er miea• 270 pf ±5%, 500 l'OCW: sil': to 
Electro Mott.v~ Type IJ,!-15, 

S1.lver .wl.ca.; 390 pf ±5%, 500 \"OCW; to 
Electro M\.ltiVO> Type n.t-15. 

Silver ruea: 3~0 pf ±5"i,, 500 VOCW; :;:im to 
Electro Motive Type lld-15. 

Silver mi~:a; 270 pf ±5%, 500 VOCW; siili to 
E1ect•·o Motivw Type IDI-15. 

Silver 1•d.r.a: 330 pf :1::5%, 500 VDCW; sim to 
Elf!ctro ll!otJ.ve Type tt.l-15. 

Silver mica; 270 pf .'::5%, 500 \'OCif; »iru t.o 
UlectJ'O Motivn T)•pe [l',J-15. 

Silver mica: 180 pf ±5%, 500 VOCW; sim to 
Electro Motive Typo 111'!-15, 

Sih·er mica: 31(1 pf ::':5%, GOO VOCW; 10im to 
Ele<'tro Motivn Type IJ'~-15. 

SilV<)r mica.: 270 pf :t5%, 500 YOCW; sim to 
E1octro Mot.tv~ Type IJiiJ-15. 

Silver mica: 180 pf =5'~, 500 VOCW; s'lm to 
J.:l er:tro Motive Type r:M-15. 

Ceram1.c disc~ 1000 pf ±20%, 1000 VDCW; 
s.tm to Rll\(; T~·pe JF Discap, 

Cnrrun1.c disc: 680 pf ±20%. 1000 VOCW; 
sim to ~C Typo JF DHocap. 

Polyfcster: 0.1 )J..f .'::10';;., 50 VOCW. 

M1.cn.: 500 pf ±5'%., 250 VOC1f. 

SYMBOL 

C224M 

C224H 

C2:l5LL 
•ud 
cz;>5L 

C2251d 

C225LL 

C226L 

C226hl 

C22GH 

C230 

(.231 

(;233 

C234 

C235LJ.., 
and 
C235L 

C235M 

C235H 

C236LL 

C236L 

C236M 

C'231.iH 

C237LL 

C237L 

C237lll 

C23"lH 

(;24<) 

C241 
•nd 
C24!l 

C244 
thrll 
C246 

('250 

C251 
thru 
C253 

C255 
thru 
C257 

C258LL 

C259LL 

C260LL 

GE PART NO. 

19All6t37!'P430J 

19All6679P360J 

l9Ml6li 79P;>OUJ 

l9All6679P430J 

l9A1l6619PJ60J 

19AlJ6f\79P200J 

19A116679P240J 

19.Ul6679P220J 

19AlJGG79Pl80J 

l9All6655P23 

19(11l6080Pl0J 

l9All665l'H>23 

19A116080Pl03 

549G2071?l 3 

7489162P37C 

7489162P3~C 

DESCRIPTION 

Mica: ,!30 pt ±5'",, 2so vncw. 

:Mica: 360 pf ±3%, 250 VIX'W. 

Mic.a: 500 p1 ±.5',;,, 250 Vl.lCW. 

Mjca: 430· p:f ±5%, 250 nx:::w. 

Mi<.:a: 3li0 pf iS,;,, 2JO YOCi'i. 

Mi-:'a: 200 pf ±5':", 250 Vl"le\1'. 

Mjca: 240 pf ±5%, 250 vncw, 

Mi<.:a: 220 pf ±5-;;,. 250 vocn. 

Mi..-a: 180 pf ..:.5<:, z::;o vnc:w. 

Ceramic di"'c: 3900 o1 :±.20%, lOOfl VOCW: Rim to 
RMt.: 'type ,J If Discap, 

I'olyes'Le~·: 0.022 ILf ±10',1,, 50 vrx.:w. 

Cel'!IJTlic disc: 3900 pi ±20'\'., 1000 VOCW: s1m to 
RMC' Type JF Discap. 

Polyesl<:>r: 0.02.:0 j.<f ±10%. 50 VDCW. 

Tar,talt,m; 2.2 J.l.f .±20%, ~0 VDCW; Slll t0 Sp1·a-bu~ 
Type 150D. 

Silve1· l'llica; 270 pf ±5%, 500 VDCW: sill! to 
Elec1.ro Motive Type illl-15. 

~ilver mica: 220 pf ±:J%, 500 YOCW; .sin: to 
E1t>ctro lo'otive Typ,. IY.I!l-15. 

7489162P33C Silver Illl<·a: 180 pf ±5%, 500 VDC"\1'; sjm to 
!;l~;ctro 1\!ovivc Typ" m-1.5. 

19Al1585GP220J4 CeramH.· cli»c: 220 pf ±5"o, 500 VDCW temp CO< f 
-470 p~. 

19All!lf>56Pl50Jl Ceramic dis.::: 150 pi ±5%, 500 VOCW, temp coef 
-150 PP.\'!. 

19AllEW5GPlOOJ1 Ceramic dir-e: 100 pf ±5:':, 500 Vr-CII', temp co,,•f 
-150 PP'\1. 

19All665liP56JO C~ramic di.'ic: 56 pf ±5%, 500 VOCW, temp coef 
0 PPJ,~. 

HL'\ll6656P220J4 Ceraruc d1sc: 220 pt ±5%, 500 VOCW, tPmp co<>f 
-470 PPfll. 

19A116650i'l50Jl C~Craml<: O:isc; 150 pr ..!.5'k, 500 VOCll t-emp co.of 
-150 PPIL 

HlAU6656PlOO,Jl Ceramlr. disc: 100 pt t:;<J., 500 VOCW, temp <:'oPf 
-150 PW.. 

19A11665bP5GJO Clll"anJ.iC di:oc; 56 pf .+.5%, 500 YOCW, temp eve~ 
0 PPM. 

l9All6655PHl ('f)rmic dil'>c: 1000 vt :±'20'io, 10110 VOCW; sim to 
RMC Type JF Disca.p. 

l9Alli>08QP101 PolyesieJ·; 0,01 )lf ±10%, 50 VOCW, 

19All66fi5P17 Ceramic d1.sc: 680 pf ±20'); .. 1000 vocw; Sjm to 
RMC Tvpe JF Disca.~J, 

19All6080Pl01 Polyl'ST.el·; 0.01 J.lf ;_1\\'t, 50 VI:C'rl'. 

19All6080P103 

19All5lH!OP4 

l9All6656P10~Jl 

Polyt>ster; 0.022 ).If ±10'.>-, 50 VDC"\1. 

J:lec1.rol)'t.cc; 50 ~.<f +150'*. -lO~G. 2;! YDC\'i; ;.;im 
to :'i!nll ory Typ•· TT. 

CeraJilic djsc; 100 pf +6~, 500 VOCW, "tm!lp COf!1 
-150 Pm. 

l9All6655P19 Cer~nc disc; 1000 p1 _20%, 1000 VD"::W; sm to 
RldC Type JT Die. cap. 

l9All6655Pl9 Ceramic disc: 1000 pf ±20%, 1000 VOCW; sim to 
Rt.'C Type JF D1scap, 

19All5656PlOOK4 Ceraiili.c disc: 100 pf :!:10%, 500 VOC'I. temp coef 
-470 PPM. 

l\JA.ll6656P100K4 (.;er3.lllic disc: 100 pf ±10%, 500 VOC'II, \.eJDp CO~l 
-470 Plr.\1, 

J9AlJG656Pii2-.Tl Cenliilir, djs<.: :82 pr 1·5'r, 500 VT"lCW, temp C'O<'f 
-150 P~. 

SYMBOL 

C260L 

C260M 

C200H 

C2filLL 

C261L 

C261M 

C:.!61H 

C'262LL 

C2-62L 

C262!11 

C262H 

C263LL 

C263L 

C~fi:JM 

C263H 

C!W4LL 

C26<1L 

C26~M 

C264H 

C263LL 

C265L 

C265M 

C265H 

C270 
•nd 
C271 

C273 

C274 

CR201 
thru 
CR205 

J:?.Ol 
thru 
J 203 

J205 

J206 
ond 
J:.l07 

J708 

K201 

L201LL 

L201L 

L201M 

L:.lOlH 

L202Ll 

L202L 

GE PART NO. 

19All6056POSJ1 

19Allti636P56Jl 

19AllfW56P.'ilJJ 

l!:lAll66'i!JPUOJ 

18All6679P91J 

19All667!l"P68J 

19All66 79P56J 

1BAllR656PBJ1 

19A.llt;;656P12J 1 

19All06.?6?10Jl 

1~Al 16679Pl40J 

19All6679PllOJ 

HlAll66.f9P91J 

l9All6679P82J 

19Al16679Pl20J 

19Allb6T9Pl00J 

10AJ.lfi679P82J 

l9All6679-P75J 

1 BA116656P82J 1 

l9A 116656 PE:i8Jl 

l9All6iJ.56P56J1 

19All6636P51Jl 

l£'All6080Pl01 

HlA116655P23 

l!:tAll60d0t>l03 

10AllG655PH• 

lBA1l:j250Pl 

1:1AllG832Pl 

198219.W4.Gl 

19C317957Pl 

l0Al1A651Pl 

4033513P4 

l9AllG722Pl 

l:JA129347P2 

1'1Al2934TP1 

19A129347P3 

l9Al29347.P4 

HlA12Ci352P9 

l~Al2~354P4 

DESCRIPTION 

C<oram"lc. dJsc: r;s pf ~5'j:., .o;;oo vrrw, 1.e~1p coe1 
-150 PPM. 

(;erarulr;, disc: 56 pi ±5'..>, 300 VI.CW. temp coef 
-15CJ PAll. 

Cet·amic. di•;c; 51 p~ ±5~, 500 vocw, tcmr roef 
-150 PPM, 

Mica: lliJ pi :±.5%, 250 VDCW. 

Mica; 91 I'f 4:5%, 25(', \'DCW. 

)Jtca: 6B pf ±5%, 2f!O VOCll. 

Mlca: 56 p.f .±5~. 250 VDCW. 

CeroJ~~Lc, Jisc-; 15 pf ~.5'!, temp lO~f -150 PPM. 

c .. rawi.c. disc: 13 nf z;;·,~. temp cr;;•t -150 PPM. 

CeraJUl.C, disc: 12 pi t5'<>, telllp cvef -150 P~. 

CcraiillC, disc: 10 pt ±0.3 pt, cunp <.;oef -50 PHI!, 

Mi.ca: 140 pf i"5%, 250 VOCW. 

Mlca: 110 p~ ±5%, 250 VOCW. 

Mica: 91 pt ±5%, 250 VOCW. 

Mi.ca.: 82 pf ±5%, 250 VOCW. 

Mica: 120 pf ±5%, 250 VOCW. 

Mica: lOQ pi iJ%, 250 VDC"W. 

Mi<:rc: 82 pf ±5%, 250 VOCW. 

Mi~;a: 75 pf ±.S':f,, 250 vocw. 

CcraiiiJ.C, disc; 82 pt t5),, temp <.:Oef -15\J P.P:ll. 

l'C!ramic, d1<Jc: 68 pf 15%, t(rnp coef -150 PP.o'. 

Ceramic, dlsc: 56 pf ±5%, tP.mp coP."! -150 PR>I, 

Ceranuc, diooc: :',1 pf ±JC,, temp coed --150 PR.I. 

C'=rrurt~c disc: 3900 pf ±20\l',, 1000 \"IJCW· f'ill'. to 
R"'C Typp .Jil Dlscap. 

Pulyoster: 0.022 f-'f ±10~, 50 \IJX.:W, 

C~Cral!Oic d:>.Sc; 1000 pi ±20~, 1000 Vrx.:ll'; »im :o 
lntC Type .)F Discap, 

- - DJODES AND RECTIFII>RS - - - - - -

.SilH:Un. 

- - - - - - - - JACKS AND RECEPTACLES -

R<>C~Cptacl<.>, c;oa.xial; Jot<.:k type; s1m to C.inct. 
l·tllllGD. 

Connector. lncl11des: 

Contact, clC!c-tri.ca1: slm to Malco X0-2864. 

(Pn.rt of K20l.). 

Contact, '-'1' <trical: ~ :m to ~ad Cham L93-3. 

RELAYS 

Relay, :1ermetic sealed: 13,(1 VOC "';:20%, 125 ohms 
coil •·eo:, 1 form C CO!ltact, 

- - - - IN!JUCTORS - - - - - - - - -

Coil. 

Coil. 

Coil. 

Coil. 

Coil. 

Co.tl. 

SYMBOL 

L202M 

L202H 

L203 

L204 

L205LL 
"'d 
L205L 

L205M 

L205H 

T,206Ll., 

L206L 

L2061d 

L207 

L208LL 

""d 
L208L 

L208M 
•nd 
L208H 

L209LL 

L209L 
•nd 
L209).[ 

1.20911 

L210LL 

L210L 

L210M 

L210H 

L2ll 

L212LI. 

""' L212L 

L212M 
and 
L212H 

L213LL 

!.2131. 

L213M 

L2131i 

L2141J.. 

L214L 

L214:.1 

L2l4H 

L220LL 

L220L 

!220M 

L220H 

L22lLL 

L221L 

I.221M 

L221R 

L222LL 

L222L 

L2:.J.2M 

L222H 

L223LL 

GE PART NO. 

l9.U29352P8 

l9Al2!:1352P7 

74B<!079P42 

748aQ79P3 

.l9Al28351P3 

19Al29351P2 

l9Al29:151P2 

19A129352Pl 

19A129J52P3 

7488079P42 

1f!Al293491?l 

19A129349~2 

19Al 2\ol355Pl 

19A129352P4 

19.U29352P2 

19Al29358Pl 

19Al2935~Pl 

l.9Al29157Pl 

l 9A129357P2 

7488079P42 

19Al29349Pl 

19Al29349P2 

19Al.29:J51Pl 

19.U29358P2 

19A129<:!55P3 

19A129351P4 

19,\l29353P3 

19Al29355P5 

l9A129355P4 

l9.U29352Pl0 

19Al29360P9 

19Al29360P6 

l9.\129360P4 

19A129360Pl 

19Al29360Pl0 

19.U29360P7 

19Al29360P3 

l9Al29360P:.J. 

19A129360Pll 

19Al29360P8 

19Al29360T>5 

19Al29360P3 

DESCRIPTION 

Coil. 

Coil. 

Choke, ll.F: 8.20 IJ.h ±10~~. 0.2::; ohlus rx.: l'es max; 
sim to .re:f,r~ ·1422·-3. 

Chok<.1, RF; 0 • .'33 j.ih ±20%, 0.07 ohltl:;; oc res max; 
sim to Jeffers. 4411-3. 

Coll. 

Coil. 

Coil, 

Coil. 

Coil, 

Coil. 

Coil. 

Choke, RF:_ 8.20 jlh ±10%, 0.25 ohm>o oc res rna.~; 
sim to Jeffers 4422-3. 

Coil. 

Coil. 

Coil. 

Coil, 

Coll. 

Coil. 

Coil. 

Coil. 

Coil, 

Chokle, nF: 8.20 j.h :o::lO%, 0,25 ohms DC ref'. ma.:<; 
s1m "to Jllffprs 4422-3. 

Call. 

CoU. 

Coil. 

Coil. 

Coil. 

Co.tl. 

CoU. 

Coil. 

Coll. 

Coil. 

Coil, 

Co.tl, 

CoiL 

Coil, 

Coil. 

Coil, 

Co1l. 

Coil, 

Coi.J. 

Cojl. 

Coil. 

Coil. 

SYMBOL 

L223L 

L223U 

L224 

L225 
•nu 
L226 

Q204 

Q205 
thru 
Q207 

Q!WS 

Q2>J9 

k201LL 
and 
R201L 

R201!1! 
ana 
R20ll:i 

R202LL 
nnd 
R2fl2L 

R202M 

R202ll' 

R203J,L 
•nd 
R2U3L 

R2()3!,1 

R203H 

k204I.L 
ono 
R2Q4L 

li2041ii 

R21l4n 

R205 

I/.206 

R207I,L 
and 
R207L 

k2liTII 
•nd 
lt207H 

R208 

R209 

R210 

R211 

li212 

ll.213 

R214 

R215 

R216 

R217 

H218 

1-:219 

R220 

R22l 

R222 

R22::J 

R224 

GE PART NO. 

19A129::160P6 

19Al29!:1GOP4 

19Al29:J60P1 

7488079Pl0 

l9A129J40G1 

19All59HtP.l 

19A11576SPl 

l9Al15910P1 

JR17Pl00J 

3R77P20Q,J 

S490205Pfi 

5490205Pl6 

7117161P22 

5490205P6 

5490205Pl6 

7147161 P22 

~490205Pfl 

54i:l0205Pl6 

7147161 P22 

3R78"P200J 

"il47161P6 

3It78P'l00J 

JR78P200J 

3Rl52P153J 

31ll52P682J 

JR152Pl0.lJ 

19All6278P233 

19A116278P21 7 

19All6:l78P261 

19.U16278P269 

19All6278P261 

19Al16559Pl02 

:!Rl52Pfl81J 

3Rl52P561J 

JR152Pl82J 

3R77P47lJ 

3R77Pl21J 

3Rl.''i2P682J 

:l.Rl52P392J 

3Rl52P5ilJ 

DESCRIPTION 

f'oi.l 

Coil. 

C.oll. 

C'hokc, RF: 3.30 11h ·tlO\f,. 0.15 ohri's IX' res max; 
Rim to J't>ffers 4421-1, 

Coll. 

- - - - - - - - - - TR-\NSISTORS -

Silicon, NPN; sim to Type 2N3904, 

Silicon, P::.l'P; Sill\ to Type 2N3702. 

Silicon, NPN; sim "tO Type 2N3904. 

Si.Licon, PNP. 

- - - - - - - - - - RESISTORS 

COl!lpOS.tt.tOil: 10 OhmS I5%, l/2 W. 

Composition; 20 ohms ±5"o, 1/2 w. 

L.omposit.J.on: 2.7 ohms ±5'b, 1 w. 

(Olllp\!SltlOl'l: 1.2 (.)b!;!S ±.5%, 1/2 W. 

Composition: 5,6 ohms ±5'£, 1 w. 

compmat1.ou: 2.7 Qhm.S ::U.i%, 1 w. 

Composit1on: 1.2 ollms T5';?, 1./2 w. 

Composition; 5.1'1 ol.ml;.; ±5%, 1 w, 

CC>mp\!SltJ.on: 2.'7 ohro.s ±5%, 1 w. 

Co.-np;..sitlon: l.:J ohms 4:5~, 112 w, 

Composition: ~0 ohu:s :!..5<>;,, 1 w. 

composition: 2.7 ohnlfl ±5%, 1;2 w. 

(Or.Jpo:'atlOll: 10 OhUlS ±5%, 1 W, 

composit.J.On: 20 ohms ±5';1:;, l w. 

C'ompositioll: 1.5,000 ohll1s ±5%, 1/4 ox. 

Composition: 6800 ohms ±5%, l/4 w. 

Composition: 100 ohllls ±5%, 1!4 w. 

Y.et.al film· 

Metal ti1<n: 

J.letal fi.lm. 

:.~etal film: 

Metal f.t1m; 

2150 ()hlllS ±2~(, l/2 

1470 ohms ±2%, 1/2 w. 

4220 otuus ±2%, 1/2 w. 

5110 ohm~ ±~'f., l/2 w. 

'1220 ohms .±:2';-, 112 ,., • 

Val'i.able, cerm;;t: 5000 ohms i20%, .5 w; s.irn to 
CTS Series 300. 

Composition: 680 oh:ns :ts•;., l/-1 w. 

Composition: 560 ohms ±:5%, l/4 w. 

COI!lpul5jtion: 1HO{J ohrus .±:5%, l/4 w. 

composition: 470 ohms ~5'{,, l/2 w. 

Composition: 120 ohllls .t5%, l/2 w. 

COOlPOSition; 6800 ol1m3 !:5'}, 1/4 v.. 

Compc'>S it !.on: 3900 \JhllLS ±5%, 1! ·1 \;, . 

Composition: !ilO ohms -t:5%, l/1 w. 

SYMBOL 

H223 

R230 
and 
R231 

tl.2(!3 
a.ncl 
P.234 

R235 

R236 

VR201 

VR202 

W20l 

C297 
and 
C29B 

C2~9 

CR295 

GE PART NO. 

JR77l'.l00J 

1 YC'320212P2 

<iR78PlOOJ:i. 

3Rl52P332J 

3Rl5:<P241J 

40<i6887Pl 

4036887P,'J 

19A.l2fl571Pl 

19AU6708Pl 

l9All5680PJO 

19Alli;783P1 

l:JB219391Pl 

l!:!DH6712Pl 

51921781">2 

N207Pl:>C6 

N20"lP16C6 

19Al3~016P1 

1<lAll6023P1 

l!:I.U293cilP1 

19Al29361P2 

DESCRIPTION 

Compos1tiou: 10 ollm:o :!:.'i;.,, l/2 w, 

LO!lipOSit1.0lC 10 Ohm;;; .i:lO%, 1 w. 

Compot>ition; 3300 ohm~'< :1:5~, l/4 w. 

C..ompos:;.tiou: 240 ohms :t::5%, 1/4 w. 

V0I T.~GE REGULATORS 

Silicon, Zener. 

SiUcon, Zener. 

- - - - - - - - - - CABLES - - - - - - - - -

Wir€' strap. 

HEAT S I!I'K ASSEMBLY 
19B21961l8Gl M JI!ODl!:I, AND IN'l'ERMI"ITA..lofT DUTY STATION 
l982196S8G13 E MODEL 

- - - - - - - - - - CAP A( ITORS 

Ceramic, f<"ed-thru: O.Ol l.!1' +100',0 -0\i .• 500 VDCW; 
sim to Erie Style 327. 

Electrolytic: 200 jli -.150~{ -10%, 18 YDC"\1'; Slm 
to ~alJory Typ<' TT 

- - DIODES AND RECTIFJI!:RS - - - - - -

Silicor .. 

- - - - - - - - - :.tiSCELL.WEOOS - - - - - - - -

F.1.lte.l· casUng, 

In,;,ulatoi', (Loc-at~tl under printed w1.ring board). 

\\'asher, ~opl'ing tcn>o lc"l. 

Hoox nut: No. 8-:l2. ([!sed w.i"th Q201 and Q202). 

Hex nut: No. 10-32. (Used with Q:.!O::l), 

In:sulatqd bush:ing. (IJ::;cd with Q210). 

Ir.sulatP.d plate. (U:ii'O!d with Q210). 

Shield. (Located between L221-L222 and L222-
L223). 

Shield. (LoC'ated lletween I.220-L221). 
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