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DESCRIPTION ° Power Amplifier Assembly; with ampli-

fier, driver, PA final, power adjust

circuits and low pass filter assembly.
CUSTOM MVP transmitters are crystal

controlled, frequency modulated transmitters Figure 1 is a block diagram of the
designed for multi-frequency operation in transmitter showing the exciter and PA
the 806-825 MHz frequency band., This solid board.
state, high reliability transmitter uses an
FM ICOM module and discrete components to In addition to providing 65 milliwatts
provide 10 watts of transmitted RF power. of RF power to the PA in the transmit mode,
The transmitter consists of: the exciter also provides 15 milliwatts RF
injection to the receiver 1lst mixer in the

o Exciter Board with audio processor, receive mode,

oscillator board, FM ICOMS and fre-

quency multiplier/amplifier stages. The exciter contains the audio processor
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Figure 1 - Block Diagram
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and the frequency multiplier/amplifier
necessary to generate the transmitted RF
carrier frequency. (This same frequency
is always used to generate the receiver
1st IF frequency). The FM ICOMS are lo-
cated on a separate oscillator board lo-
cated adjacent to the exciter board. The
oscillator board plugs into J104 on the
exciter.

The power amplifier assembly utilizes
four transistors to provide rated output
power, a low pass filter and a power adjust
circuit to set the output power level for
rated output.

The radio operates in vehicles with
negative ground only,

MA INTENANCE

DISASSEMBLY

To service the transmitter remove the
wing nut at the rear of the radio and pull
the radio out of case assembly,

The oscillator board must be removed
before removing the exciter board.

1, Unplug W6 (frequency select cable)
from the oscillator board(s).

2. Remove two 6-32 x 1/4 inch Phillips
head screws from oscillator board
and then 1ift board up from ex-
citer jack J104,

DESCRIPTION

NOTE

In radios equipped with 3 or 4 channels
a second oscillator board is used. 1In
this configuration remove the two spacers|
(now exposed) and 1lift the second oscil-
lator board up from exciter jack J104,

EXCITER BOARD

1, Remove 6-32 x 3/8 thread forming
screw holding the Exciter cover
to the shield and remove cover,

2. TUnplug cables W20l and W5 (exciter
output cables), W6 (multi-frequency
cable) and P902 (part of RCVR/XMTR
Harness W3),.

3. Remove the five (5) screws, one
spacer holding the exciter board
to the mounting frame and gently
1lift exciter board out of radio.

PA MAINTENANCE

NOTE

Component placement (chip capacitors with-
in 5/1000th inch) and PWB connections are
very critical on the fixed tuned PA,

Since the chassis is an integral part of
the PA assembly and the removal, replace=-
ment and transhipment of the PA board
itself is undesirable due to its inherent
flexability, it is recommended that field
repair not be attempted, but instead that
the entire radio be returned to the fac-

tory for repairs.
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FM 1COM FREQUENCY ADJUSTMENT

Before bench testing the CUSTOM MVP Mobile Radio, be sure of the output voltage characteristics of your bench NOTE
power supply.

TRANSMITTER ALIGNMENT

CAUTION

EQUIPMENT
Always verify correct adjustment of FM ICOMS before setting
To protect the transmitter power output transistors from possible instant destruction, the following input volt- modulation levels,

ages must not be exceeded:

1. GE Test Set Model 4EX3A1ll or Test Kit 4EX8K12,

2. A 50-ohm wattmeter connected to antenna jack J2.
Transmitter unkeyed: 20 V01t§ First, check the frequency to determine if any adjustment is required. The frequency
Transm;tter keyed (50 ohm resistive load}: 18 Volts should be set with a frequency meter or counter with an absolute accuracy that is 5 to 10
Transmitter keyed (no load or non-resistive load): 15.5 Volts times better than the tolerance to be maintained, and with the entire radio as near as pos-—
sible to an ambient temperature of 27.5°C (81,5°F),

3. A frequency counter,

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. FM ICOMs should be reset only when the frequency shows deviation in excess of the
For antenna mismatches likely to be encountered in practice, the actual limit will approach the 18 Volt figure. following limits:

PRELIMINARY CHECKS AND ADJUSTMENTS C U S TOM M V P

1. Place all FM ICOMs on oscillator Boards, (crystal frequency = operating frequency - 48) . 800 MH_Z s lo WATT

2, For a large change in frequency or a badly mis-aligned transmitter, preset all slugs (including Z101 and Z102) to the top of the coil form,
Routine transmitter tests should be performed at EIA Standard Test Voltages (13.8 VDC for loads of 0 to 6 amperes). A, +0,5 PPM, when the radio is at 27.5°C (81.5°F).

I
Input voltages must not exceed the limits shown, even for transient peaks of short duration. F2/F4 F1/F3 3. Set C157 and C159 to minimum capacity (not meshed). T
B. *2 PPM at any other temperature within the range of -5°C to +55°C (+23°F to +131°F), FREQ. ADJ. FREQ. ADJ.
Many commonly used bench power supplies cannot meet these requirements for load regulation and transient voltage NOTE .
suppression. Bench supplies which employ "brute force' regulation and filtering (such as Lapp Model 73) may be C The specification limit (#2 PPM) at any temperature within the ranges of -30°C to =-5°C Gt : P902 5 . < .
: T : 0 < > - " 3 § ‘ -4 The tuning frequency for multi-frequency transmitters is
usable when operated in parallel with a 12-Volt automotive storage battery. (-22°F to +23°F) or +55°C to +60°C (+131°F to +140°F). _— . 40 8 determined by the operating frequency and the frequency
p 5 : o P8 1 spread between transmitters. Refer to the table below for
If the radio is at an ambient temperature of 27.5°C (81,5°F), set the oscillator for msximum frequency spread.
the correct operating frequency.
TEST EQUIPMENT
If the radio is not at an ambient temperature of 27,5°C, setting errors can be mini- 4, For multi-frequency transmitters with a frequency spread less than 1.5 MHz tune the transmitters to the lowest frequency. For a frequency
1, An audio oscillator (GE Model 4EX6A10) mized as follows: spread from 1,5 - 3,0 MHz, tune the transmitters using a center frequency tune up ICOM. =
» 14
2. Deviation meter B To hold the setting error to *,2 PPM (which is considered reasonable for 2 PPM ICOMS) 5, Connect the red plug on the GE Test Set to the SAS Board metering jack, and the black plug to the Exciter metering jack. Set the polarity =
to +, and set the range to the Test 1 position (1-Volt position for 4EX8K12) for all adjustments, [
3. A 20,000 ohms-per-volt voltmeter, AC Voltmeter 1. Maintain the radio at 27.5°C (£10°C) and offset the oscillator, as a function of <
actual temperature, by the amount shown in Figure 2, NOTE: With the Test Set connected to the PA metering jack, the voltage reading at position "F" with the HIGH SENSITIVITY button pressed 12 PA
4, GE Test Set Models 4EX3Al1l or 4EX8K12 may be converted to PA collector current by reading the current as 10 amperes full scale. ; L VOLTAGE -
For example: Assume the ambient temperature of the radio is 23,5°C (74,3°F). At that ~ =
5, Wattmeter temperature, the curve shows a correction factor of 0.2 PPM. (At 806 MHz, 1 PPM is 806 Hz. > . ADJUST NOTE | -
At 825 MHz, 1 PPM is 825 Hz). i . s e : ; i i
6. Frequency Counter 3 ’ 3 ;ggztransmxtter must be keyed only when tuning Z101l and [ 10 - 1
With an operating frequency of 806 MHz, set the oscillator for a reading of 162 Hz : 2 i :
(0.2 x 806 Hz) higher than the licensed operating frequency. If a negative correction a BATTERY
factor is obtained (at temperatures above 27.5°C) set the oscillator for the indicated -
PPM lower than the licensed operating frequency. ALIGNMENT PROCEDURE S 8 VOLTAGE
MO DULAT ION LEVEL A DJ USTMENT STEP | METER POSITION | TUNING CONTROL METER READING PROCEDURE o
EXCITER 6
DEGRELS FAHRENHE IT METERING NOTE [+
& & e i @ o B o O B B D JACK J103 When aligning transmitter, proceed as instructed below. DO NOT w
The MOD ADJUST Control R103 was adjusted to the proper setting before shipment and should not normally require re- Rt i il il AP L R R B retune a previously tuned control unless specifically directed ;
i i i 3 P= oo R 0 > o ~ o
adjustment. This setting permits approximately 75% modulation for the average voice level. 8 l‘L ('O 3 ,Q (,l‘ IE ! {: Q 0 3 g m g‘ 5> a5 a5 to do so. o) 4
0.7 =i~ 1 o
PROCEDURE | Ly B T101, T102 See Procedure Tune T101 for maximum meter reading. Then tune T102 for a dip (small) in
81.5 (MULT-1) meter reading. 2
1. Connect the audio oscillator and the meter across audio input terminals J10 (Green-Hi) and J11 (Black-Lo) on GE +0.6
Test Set, or across P902-4 (Mike High) through a 0.5 microfarad (or larger) DC blocking capacitor, and P902-5 T 2, D T103, T104 See Procedure Tune T103 for maximum meter reading and then tune T104 for a dip in meter
(Mike-Low) on the exciter board. (MULT-2) reading.
2. Adjust the audio oscillator for 1-Volt RMS at 1000 Hz. *0.5 41— 3. D T101 - T103 See Procedure Tune T101l, T102 and T103 for maximum meter reading. 0
. (MULT-2)
3. For transmitters without Channel Guard, set MOD ADJUST R103 for a 4.5-kilohertz swing with the deviation polar- \\ 2 13 14 15 16
ity that provides the highest reading as indicated on the deviation meter. If deviation reading varies more 0.4 4+— - R 4, F T105, C143 See Procedure Tune T105 for maximum meter reading and then tune C143 for a dip in meter 10 I !
than *0.5 kHz, recheck Step 1 under Transmitter Alignment. (MULT-3) reading.
4, TFor transmitters with Channel Guard, set Channel Guard MOD ADJUST for zero tone deviation. Next, with the 1-Volt E 30 o (W 0. [\ : 5. F T104, T105 See Procedure | Tune T104 and T105 for maximum meter reading. voO LTAGE RC-3241
signal at 1000 Hz applied, set MOD ADJUST R103 for a 3.75 kHz deviation. Then remove the signal from the audio (MULT-3)
oscillator and set Channel Guard MOD ADJUST for 0.75 kHz tone deviation.
+0.2 [ G Cl46, Z10l1 See Procedure Tune C146 for maximum meter reading, then key transmitter and tune Z101 for a
5. For multi-frequency transmitters, set the deviation as described in Step 3 or 4 on the channel producing the g: (MULT-4) dip in meter reading.
largest amount of deviation. o
& +0.1 7. G C143, Cl46 Maximum Tune C143 and C146 for maximum meter reading. .
- (MULT-4) Figure 3 - Power Output Adjustment
o
PA POWER INPUT E 0 8. D z102, Z101 Maximum Disconnect black metering plug from exciter and connect to PA metering jack.
> WATTMETER K transmitter and tune R101 and Z102 for maximum meter reading.
7 70 W i 1AM | _PA METERING ¢ ? d
<>__) 0.1 3 g i ®| JACK J205 9. D Z101, Z102 Maximum Alternately tune Z101 and Z102 for maximum meter reading.
z -0 » (WATTMETER)
" : : . 2
For FCC purposesi the PA power input can be determined by measuring the PA supply voltage and PA current, and using 8 10. D T101 - T103 Maximum Disconnect black metering plug from PA and connect to exciter metering jack.
the following formula: E 0.2 (MULT-2) Alternately tune T101, T102 and T103 for maximum meter reading.
Pi = PA voltage x PA current PR?ZVER SET 11 ¥
where: -0.3 (MULT-3) T104, T105 See Procedure Alternately tune T104 and T105 for maximum meter reading.
o 12, D Cl43, Cl46 See Procedure Disconnect black metering plug from exciter and connect to PA metering jack.
P; is the power input in watts. 0.4 (WATTMETER) Z101, Z102 Key transmitter and alternately tune C143 and C146 for maximum meter reading,
tely t Z101 Z102 f maxi eter reading.
PA voltage is measured using a multimeter (on VIVM) with a minimum input resistance of 20,000 ohms-per-volt. \\. then alterndtely tune and or G eading
TTMETER 16 With the batter oltage at 13.6 Volts set Power Adjust potentiometer R16 on
PA current is measured with the Test Set in Position F in the Test 1 position, and with the HIGH SENSITIVITY button -0.5 . WA s R The DA bosod fou 10-Watts output. wer Adjust p
pressed (10 amperes full scale).
Example: -0.6 " "
27.5 W I
P = 13.8 Volts x 4.5 amperes = 62 watts. | 3
i 0.7 | g i
WO WL OO W N WO W W00 YW OO0 WY
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DEGREES CUNT I GRADE ALIGNMENT PROCEDU RE

RC-3164 806—825 MHz CUSTOM MVP TRANSMITTER

Figure 2 - Frequency Offset Chart Issue 1 3
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STEP I - QUICK CHECKS

Connect GE TEST SET to Exciter or Power Amplifier Metering Jack as required.

PROBABLE DEFECTIVE STAGE
METER
POSITION HIGH METER LOW METER ZERO METER
GE TEST SET READING READING READING
EXCITER
A Q104, Q105 Q102-Q104, CR102,
(REL PWR) R138, R139, Cl62,
C161
B Ql02, T102 T101 (Osc. T101 (Osc, Mod),
(MULT-1) 10-Volt Mod) Q102 T102, Q102
Regulator
D Q103, T104 Q103, T102, T104, T102, T103,
(MULT-2) T103 Q103
F Q104, C139 Q104, T104, T104, T105, L103,
(MULT-3) T105 Ql04
G Q105, Z101, Q105, C143, Q105, Cl143, Cl46,
(MULT-4) 7102 Cl46 Z101, Z102
POWER AMPLIFIER
ngn Q1, Q215, Ql, Q215, VR1,
(POWER CONTROL) VR1, R16 R16
'"p" Low Output No Output from
(AMPL-1 INPUT) from Ex- Exciter, CR1l, Cl
citer, CR1
"F" Q204, L22, Q203, Q204, No Output from
(PA CURRENT) 123, R1l1 Low Output Exciter, Q201-Q204
from Exciter | Check POS, C & D
(K101, Q101, CR101
in Exciter)

TROUBLESHOOTING PROCEDURE

806—825 MHz,

4

10-WATT TRANSMITTER

Issue 1

AUDIO
osc

STEP 3

CHECK AUDIO AC VOLTAGES .ﬁ

STEP 4

AUDIO SENSITIVITY

REDUCE AUDIO OSCILLATOR OUTPUT
UNTIL DEVIATION FALLS TO 3.0 KHZ FOR
RADIOS WITHOUT CHANNEL GUARD, OR 2.25
KHZ FOR RADI0S WITH CHANNEL GUARD.
VOLTAGE SHOULD BE LESS THAN 120 MILLIVOLTS.

16.8 MHZ
I-———n 3 Wz o 8L3 Mz | 134.4 MHZ L 268.8 MHZ Ao 806 MHZ "l]
T 137.6 MHZ I 275.2 MHZ T 825 MHZ
MULT -2 MULT-3 MULT-3 OUTPUT CONTROL
MULT- | AMPL- | DOUBLER DOUBLER TRIPLER RELAY AMPL-I  AMPL-2 AMPL-3  PA ANT RELAY
(4x) Ql02 Q103 Qlo4 Qlo05 KIOl Q20! Q202 Q203 Q204 Kl
ADJ 43
65 MW PASS | RELAY
0.5UF FILTER | K1
P902-4 TRANSMITTER M f\ F zlol |z102 K101 O —
AUDIO IC T l
————£902:5 a101 ‘com Tioz | T103 T104 17105 ST INJECTION )
OSCILLATOR BOARD 15 Mw JRZ
X
CG ADJUST
CG HI
» - REL L.0. OUT AMPL-1 DRIVE PA _ CURRENT
e Hag-d Al
POS. D POS. 6 POS. A PoS. D POS. F
JUNCTION OF AlOI
RIO9 AND C103 PI02-3
SCOPE HORIZONTAL | 200 U SEc/Div 200 U SEC/DIV ?
SETTING |VERTICAL 2 VOLTS/DIV 0.5 VOLTS/DIV TO +12,5Vv
SET AUDIO OSCILLATOR - [ ;.i l I l
AT 1000 HZ WITH STEP 2 A -
e o 0N RS, CHECK TYPICAL DC VOLTAGES ﬁ vV-DC vV-DC v-DC v-DC vV-DC v-DC v-DC
4.5KHZ DEVIATION. TYPICAL MULT-1 READING AT TYPICAL MULT-2 READING AT TYPICAL MULT-3 READING AT TYPICAL MULT- 4 READING AT TYPI’CAL L.0. READING TYPICAL AMPL-1 INPUT READING TYPICAL PA READING AT
REABING VoLt mETen NOTE: POS.B BETWEEN POS.D BETWEEN POS.F BETWEEN POS. G BETWEEN AT POS. A (REC) BE TWEEN AT POS. D POS. F
B 210 )7 sk S T Wi 40 ReL o
g TO-PEAK M 0 43 AND 60 AND 7 AS READ ON 0-10 SCALE
AL oAt e s oo o ap o 50 AND 90 % o
i PUSHED
i
}
{
i CURRENT=VOLTAGE READING
i
RC-3239



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,
followed 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:

l. GE Part Number for component

2, Description of part

3. Model number of equipment

4, Revision letter stamped on unit

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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