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DESCRIPTION

MASTR®II, 138 to 174 megahertz receiv-
ers are single conversion, superheterdyne
FM receivers designed for one~ through
eight-frequency operation. The solid state
receiver utilizes integrated circuits (ICs),
monolithic crystal filters and discrete
components with each of the crystal filters
located between gain stages to provide 100
dB selectivity and maximum protection from
de~sensitization and intermodulation.

The receiver consists of the following
modules:
RF Assembly
Mixer/IF (MIF)
Oscillator/Multiplier (Osc/Mult)
IF/Audio and Squelch (IFAS)

Optional Ultra-High Sensitivity
(UHS) Pre-Amplifier

e &6 0 O 0O

Audio, supply voltages and control
functions are connected to the system
board through P903 on the Osc/Mult board,
and P904 on the IFAS board. The regulated
+10 Volts is used for all receiver stages
except the audio PA stage which operates
from the A+ system supply.

Centralized metering jack J601 on the
IFAS board is provided for use with GE test
Set 4EX3A1l1 or Test Kit 4EX8K12, The test
set meters the oscillator, multiplier, IF
Detector and IF amplifier stages, Speaker
high and low are metered on the system
board metering jack,

A block diagram of the complete re-
ceiver is shown in Figure 1,

Refer to the appropriate Maintenance
Manual for complete details on each receiver
module listed in the Table of Contents.
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Figure 1 - Receiver Block Diagram

MAINTENANCE 3. Remove the four screws e holding the
board.
DISASSEMBLY 4, Press straight down on the plug-in
Osc/Mult board from the top to avoid
To service the Receiver from the top (see bending the pins when unplugging the
Mechanical Parts Breakdown) : board from the system board jack.
1. Pull the locking handle down, then To remove the IFAS board from the radio:
pry up the top cover at the front
notch and 1lift off the cover. 1. Remove the six screws holding the
bottom cover, and the ofie screw %:)
To service the Receiver from the bottom: holding the board.
1. Pull the locking handle down and pull 2. Remove the two screws (:) holding the
the radio out of the mounting frame. audio PA heatsink to thé right side
rail,
2, Remove the top cover, then loosen the
two bottom cover retaining screws and 3. Press straight down on the plug-in
remove the bottom cover (see Figure 2), IFAS board from the top to avoid bend-
ing the pins when unplugging the board
3. To gain access to the bottom of the from the system board jack.
Osc/Mult and JIFAS board, remove the
six screws holding the receiver NOTE

bottom cover (see Figure 3). Refer to Figure 4 for receiver mod-

ule location,

To remove the OSC/Mult board from the radio:

1. Remove the six screws (:) holding the

receiver bottom cover, To remove the MIF board from the radio:
2. Remove the seven screws (:) holding - 1. Remove the seven screws (:) holding
the MIF bottom cover. the MIF bottom cover,
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Figure 2 Disassembly Procedure (Top View)

Figure 3 Disassembly Procedure (Bottom View)

2. Remove the four screws (:) holding the 2 =
MIF top cover,

3, Remove the two screws (;) and the Con-
nector , and carefully push down 2.
on the t of the board to avoid damag-
ing the feedthrough capacitors.

3.

To remove the optional UHS pre-amplifier

board:

RECEIVER WITH
i UHS PRE-AMPLIFIER
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Figure 4 - Receiver lModule
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Remove the seven screws @ holding
the MIF bottom cover, and the four
sScrews (:) holding the MIF top cover,
Disconnect the two connectors and 10-
Volt lead @ <
Remove the two screws on the bottom
side of the board, and 1ift out the
board.
STANDARD RECEIVER
e 7 e — 1
mm Im:: :i')-: 0¥ csbi | recenen
e /__ ok oo q* :rgé’rumz
. [(NF—=u\ L~ A=
| =) b lmn H
caor L/ [
R |
l C106 MIXER/IF J
N _cags £326 —
— = v T =
| OSC/MULTY |
BOARD
‘ IF AUDIO & SQUELCH BOARD
| =1
| Be=—_o :
S ——
e om )l
ey raFrre rrTra]. i |
1 e | | SO =
So0ooo0=. A
RC-2843
Location Diagram

(Page 4 is blank)




£ e ;@,, i

|COM FREQUENCY ADJUSTMENT

First, check the frequency to determine if any adjustment is required. The frequency measurement requires equipment with an absolute EQUIPMENT REQUIRED
accuracy which is 5 to 10 times petter than the tolerance to be maintained., When performing frequency measurement, the entire radio should be 1
L520 as near as possible to an ambient temperature of 26.5°C (79.8°F). .

COMPLETE RECEIVER ALIGNMENT LBI-30109

GE Test Set Models 4EX3A11, 4EX8K12 (or 20,000 ohms-per-Volt multimeter with a 1-Volt scale.

FRONT END ALIGNMENT €502 L505 cs21

. I 2, An 11,2 MHz signal source (GE Test Set Model 4EX9A10) Al 138174 i i i i
S’ 171 hould b t onl. hen the measured f C TToY ds the foll 1 : . N . S0 a MHz signal source (Measur ts 803 t - -
/ MASTR I COMs should be rese nly when e measu; requency e exceeds e following limits lated wire no larger than ,065 inch diameter connected to generator probe, € ¢ ements ) with 2 one-inch piece of insu
A. 0.5 PPM, when the radio is at 26.5°C (79.8°F).
~ EQUIPMENT ! 8- A vl
B. +2 PPM at any other temperature within the range -5°C to +55°C (+23°F to +131°F) . .
. . RX ANT 4. Distortion Analyzer.
1. GE Test Set Models 4EX3A11, 4EX8K12, or 20,000 ohms-per-Volt multimeter with a 1-Volt scale. c The ification 1imit (2 PPM or 5 PPM) at any temperature within th 40°C to ~5° o ° o
. + * - - - £ 3 o
I / JACK J1 (+13§E§c;°11:a58%§r)1. mit (. ) ny temperatu: ithi e ranges ° C (-40°F to +23°F) or +55°C to +70°C PRELIMINARY CHECKS AND ADJUSTMENTS
2. A 138==174 MHz signal source. 1f frequency adjustment is required, 1ift up the cover on the top of the ICOM to expose the adjustment trimmer. Depending upon the type 1. Connect the black plug from the Test Set to receiver metering jack J601, and the red plug to system board metering jack J905. Set t
s P J P g up yp! Txa ¥y gJ S he
of frequency measuring equipment that is available, any of the following procedures may be used: range selector switch to the Test 1 (or 1-Volt position on the 4EX8K12).
L521 2. F i i 3 i
v . D! T MEA EME: N THE INJECTION CHAIN . or multi-frequency receivers with a frequency spacing up to 0,450 MHz for frequ.: a 38~
PRELIMINARY CHECKS AND ADJUSTMENTS A TREC SUREMENT I HA range of 150,8-174 MHz, align the receiver onythg cha%neg nearest center frequg;c;?y range of 138155 Mz, or 0.500 Milz for frequency
) T2301 1. WITH A FREQUENCY COUNTER. "Count" the frequency at the junction of C416 and L403 on the Oscillator/Multiplier Board, The fre- Por multi-f . . . .
1, Connect black plug from Test Set to Receiver Centralized Metering Jack J601, and red plug _— (UHS : quegc;lr ;.easurid ﬁ this pgint ist‘ﬁ timisfthe ICOM freqzency. NOTE: The output from the ICOM itself is not sufficiently sinu- o: lmgo Ezrgggeg;gqﬁ:ﬁi;":::g;’lzg ‘iSgrgq‘;gzcymzpazﬁgnefﬁ:eggggizgi above but ng griater thant.900 MHz for frequency range of 138-155 MHz,
; - . A i ia operation wi o re: . . .8~ using a center fre - . imi
to system board metering jack J905., Set range selector switch to the TEST 1 position (or ONLY) soidal for reliable operation with mos quency counters ] o 1160 M, and 180 MMy respectively, with 3 2 aliEn ihe g Sta“dardgrecewer specg'}ig:zio;‘: up ICOM. These limits can be extended
1-Volt position on 4EX8K12) . 2. WITH A COMMUNICATION MONITOR (for example: Cushman Model CE-3), "Monitor" frequency at the junction of C416 and L403 on the 3 Wi 5 sti
Oscillator/Multiplier Board. The frequency momitored at this point is 9 times the ICOM frequency. NOTE: This frequemcy will . th the Test Set in Position J, check for regulated +10 Volts. With multimeter, measure from J905-3 to J905-9.
. . . a 11 withi ilabl i 11 i i i i
2. For multi—frequency receivers with a frequency spacing up to 0'450 MEz for frequency range not always fal within an available measuring range of a monitors at all receiver operating frequencies, 4. If using multimeter, connect the negative lead to J601-9 (A-).
of 138-155 MHZ, or 0.500 MHz for frequency range of 150.8-174 MHZ, align the receiver on R608 B. STANDARD "ON FREQUENCY" SIGNAL AT THE RECEIVER INPUT (Generated from a COMMUNICATION MONITOR, for example: Cushman Model CE-3). 5 Disable the Channel Guard
the channel nearest center frequency. — (AUDIO 1. WITH A FREQUENCY COUNTER. "Count" the developed IF frequency at the tap of Z602-R2 on the IFAS board. The deviation from the ALIGNME
A . LEVEL) nominal IF frequency (11,2 MHz) in Hz is compared to the receiver operating frequency (also in Hz) to calculate error in PPM. NT PROCEDURE
For multi-frequency receivers with a frequency spacing exceeding the above but no greater C416 5. WITH AN 11.2 MHz IF FREQUENCY STANDARD (fo anpl. General Electric Model 4EX9A10). L 1 le the IF f tandard
4 . . Z r example: enera. ectric Mode . oosely couple e requency standar METERING POSITION
than .900 MHz for frequency r?nge °f~138 155 MHz, or 1.00 MHz for frequency range.Of . to the IF signal path to create a heterodyne with the developed IF frequency. The resultant "beat frequency” can be monitored GE TEST Titinet
150,8~174 MHz, align the receiver using a center frequency tune-up ICOM, These limits can . L603 by either of the following methods: STEP | Set |-uét1?§o‘i€9 TUNING CONTROL xgﬁ?«; PROCEDURE
be extended to 1,60 MHz, and 1,80 MHz respectively, with 3 dB degradation in standard re- (FM DET) o
ive ifications. FM DETECTOR
celver speclflc n C411 To set ICOM frequengy ufing “"peat frequency" method, the temperature should be at 26.5°C (79.8°F). 1f the 1 2 Pin 2 2603 S
. . N temperature is not 26,5°C, then offset the "ON FREQUENCY" signal (at the receivers input), as a function of . in 0.38 Volt With no signal applied, adjust L603 for a meter readin f approximately 0.3
3. With Test Set in Position J, check for regulated +10 Volts, If using multimeter, measure aotnal tomperature, by the Trequency ERROR FACIOR (in PPM) shown in Figure 6. ’ (FM DET) ’ Vort. , g of approximately 0.38
between J905-3 (+) and J905-9 (-). — - - ) ‘ OSCILLATOR-MULTIPLIER
C406 a. Audible "beat frequency" from the receiver speaker (this requires careful frequency adjustment of the frequency standard).
3 3 s — - 2. C Pin 3 €406 Maxi o i i
4, If using multimeter, connect the negative lead to J601 9 (A-). b.  Observe "beat frequency” at PO04-4 with an Oscilloscope. cuocr-1) aximum ggagio:;ect the Test Set metering plug to J60Ll. Tune C406 for maximum meter
5. Disable Channel Guard. c. Wi:h GE TEST im- (Meter Positon B) connected to J601 on the IFAS Board, visually observe the "beat frequemcy" indicated by 3. C411, C416, See Preset C411 and €416 to a position similar to C406., Next, preset C306 and’
meter movement. C306, C307 Procedure €307 fully counterclockwise (minimum capacity).
) . The frequency of the "pbeat" is the frequency error, related to the IF frequency. This deviation, in Hz, is compared to the receiver oper- 4. D Pin 4 C411, c4ls, See Tune C411 and C416 for maximum meter reading. Next, retune C406, C41l and
ALIGNMENT PROCEDURE | __-P904 ating frequency, also in Hz, to calculate the error in (MULT-2) C406 Procedure C416 for maximum meter reading, then, carefully dip C306 and tune €307 for
KOTE maximum meter reading. Do NOT readjust C306 and C307.
METERING POSITION { The FM Detector output (meter position A of the test set) has a DC voltage of +0.35 to 0.5 Volt with an on- RF SELECTIVITY
- ¢ frequency signal or under no-signal conditions and is provided for routine test and meisurement only. The
GE Test Multimeter METER Joos resolution of this reading (approximately .025 V per kHz as read on a GE Test Set in meter position A, or S. Pin 1 €502 Maximum Apply an on-frequency signal in the hole adjacent to C305 and tune C502
STEP Set - at J601-9 TUNING CONTROL READING PROCEDURE e 2'1 V per kﬂitgs measured with a VIVM at P904.3 or J601-2 on the IFAS board) is inadeqiate for oscillator (IF AMP) for maximum meter reading.
] requency se ing. o -
6. B Pin 1 C305 Maximum Apply an on-frequency signal in the hole adjacent to C304, keeping the signal
(IF AMP) below saturation, Then tune C305 f i t in
OSCILLATOR/MULTIPLIER If the radio is at an ambient temperature of 26.5°C (79.8°F) set the oscillator for the correct mixer frequency (ICOM FREQ. X 9). or maximum meter reading.
. o 7. B Pin 1 €304 Maximum Apply an on-frequency signal in the hole adjacent to C303, keeping the signal
1. C Pin 3 C406 Maximum Tune C406 for maximum meter reading. If the radio is not at an ambient temperature of 26.5°C, setting errors can be minimized as follows: (IF AMP) below saturation. Then tune €304 for maximum meter readix’:g.
(MULT-1) A. To hold setting error to 0.6 PPM (which is considered reasonable for 5 PPM ICOMS): 8. B Pin 1 €303 Maximum Apply an on-frequency signal in the hole adjacent to C302, keeping the signal
) . . ) . (IF AMP) below saturation, Then tune C303 for maximum meter reading.
A 1. Maintain the radio at 26.5°C (#5°C) and set the oscillator to required mixer injection frequency, or
2. Cc411, C416, See Pre§et C411 and C416 to a position ] ) . N ) ) 9. B Pin 1 €302 and Maximum Apply an on-frequency signal to the antenna jack, keeping the signal below
Cc306, C307 Procedure similar to C406, Next, preset C306 R622 2. I\fﬂal:tainhthe :yad;cgg:li 22.5 C (£10°C) and offset the oscillator, as a function of actual temperature, by the frequency error (IF AMP) €301 saturation. Then tune C302 and C301 for maximum meter reading.
and €307 fully counterclockwise actor shown in Figure . o B — 0502 - -
d ] . , C301 Maximum Apply an on-frequency sigpnal to the antenna jack, keeping th i 1 bel
(m1n1mum capac:.ty) . B, To hold setting error to +0.35 PPM (which is considered reasonable for 2 PPM ICOMS): Maintain the unit at 26.5°C (£5°C) and offsel (IF AMP) thru C305 saturation, Then tune C502 and C301 throuthCSO’S forpma;gcimu: :\;%g? rezdg‘gg.
the oscillator, as a function of actual temperature, by the frequency error factor shown in Figare 6. (;nd T230%) In receivers with the UHS preamplifier, also tune T2301 for maximum meter
: - if presen reading.
3. D Pin 4 Cc411, C416, See Tune C411 and C416 for maximum For example: Assume the ambient temperature of the radio is 18.5°C (65.4°F), At that temperature, the curve shows a correction factor
(MULT-Z) Cc406 Procedure meter reading., Next, retune C406, of 0.3 PPM, (At 138 MHz, 1 PPM is 138 Hz. At 174 MHz, 1 PPM is 174 Hz). 11. B Pin 1 £502, €301 Maximum Apply an on-frequency signal to the antenna jack and slightly tune C301
. (IF AMP) thru C307 through C305 (and T2301 if present) and C502 for best quieting sensiti~
C411 and C4156 for maximum meter
. . With a mixer injection frequency of 150 MHz, adjust the oscillator for a corrected mixer injection frequency 45 Hz (0.3 X 150 Hz) higher. (and T2301 vity, €306 and C307 may also be tuned slightly (not to exceed 1/4 turn)
reading, then, carefully dip C306 If a negative correction factor is obtained (at temperatures above 26.5°C), set the oscillator for the inlicated PPM lower than the calculated if present) : ‘
and Tune C307 for maximum meter mixer injection frequency. ) o PP —
i . 3 30 and . N See Rgmove the Test Set metering plug from J601. Apply a 1000 microvolt signal
Egg(’;lng Do NOT readjust C306 an Procedure with 1 kHz modulation and 3.0 kHz deviation to the antenna jack. Tune L603
. —— for maximum voltage at 1.0 kHz and adjust R608 for 1 Volt RMS measured with a
- / - -
pe——— DEGREES FAHRENHE'T VIVM at P904-11 (VOL/SQ HI) and P904-17 (A-).
MIXER & IF
4, B Pin 1 C502, C301 Maximum Apply an on-frequency signal to the NOTE 1: Appendix A of ] 618 654 69.0 726 766 798 834 870 906 942 978 The mixer and IF circuits have been aligned at the factory and will normally require no further adjustment. If adjustment is necessary,
(IF AMP) thru C305 antenna jack, keeping the signal DATAFILE Bulletin 1000-6 FM —-sz +0.6 use the procedure outlined in Step 14.
(and T2301 below saturation. Then tune C502 contains instructions Signal : l NOTE
if present) and C301 through C305 fgr maxixpum for building a sweep 20Hz Generator 3-5 uv a 4+0.5 l Refer to DATAFILE BULLETIN 1000-6 (IF Alignment of Two-Way Radio FM Receivers) for helpful suggestions on how to
meter reading. In receivers with modulator Swept Q. | l determine when IF Alignment is required.
the UHS preamplifier, also tune : ) /\/\/ | "RF Receiver ~ +0.4 {
T2301 for maximum meter reading. . Signal ]
OEx1 19 Am \F 0: +0.3 \ | 13, L505, L520, Connect scope, signal generator, and prolze as shown in Fig\zxreH:. Sezhsignzl
i i i : } L521 and C521 generator level for 3 to 5 pV and modulate with 10 kHz at 20 . Wi probe
5. B Pin 1 €502, €301 Maximum Apply an on-frequency signal to the O Mod. Jack Output @ +0.2 I~ between P904—4 (or J601-1) and A-, tune L505, L520, L521 and C521, for double
(IF AMP) thru C307 antenna jack and slightly tune C502, 20 Sweep P904-4 |\\ trace as shown on scope pattern.
(and T2301 €301 through €305 (and T2301 if Audio Mod. T "A x +0.| I
if present) present) for best quieting sensitiv- Oscillator o Hz o(Note Ib w ) .
ity. €306 and C307 also may be tuned s ) |
slightly (not to exceed 1/4 turn), y ‘ﬂl > -0.l l \
HH Oscilloscope S 0.2 t ~|
sa P-4 . | |
T
| 5702 A
- |
H v O 04 l
40 PPS ul —05 |
; b -06 l
’ RSt ALIGNMENT PROCEDURE
external sync input i6.5 185 205 | 225 245 265 285 305 | 325 345 365
-5° LIMIT REF. +5° LIMIT i . * '
N 14. See Check to see that modulation acceptance bandwidth is greater than 6,5 kHz.
Brocedure. 138=—174 MHz MASTR II RECEIVER
i 5 - Test S cor 20-Hy Double-T 5 AL DEGREES CENTIGRADE SQUELGH_ ADJUST
e - e etu - - ]
1gu'r S 1 or Z ouble race Weep 1gnment R622 Squelch adjust control R622 ( if present) is preset at the factory. If further
RC-24 15 I 3 5
B 53 adjustment is required, adjust R622 on the IFAS board for best squelch opera- ssue
tion, NOTE: Maximum squelch decreases with increasing resistance.

Figure 6 - Frequency Characteristics Vs. Temperature
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TEST PROCEDURES

These Test Procedures are designed to
help you to service a receiver that is
operating---but not properly. The problems
encountered could be low power, poor sensi-
tivity, distortion, limiter not operating
properly, and low gain. By following the
sequence of test steps starting with Step 1,
the defect can be quickly localized. Once

TEST EQUIPMENT REQUIRED
° Distortion Analyzer similar to:
Heath IM-12

° Signal Generator similar to:

Measurements 803

° 6-dB attenuation pad, and 8.0-ohm,
15-Watt resistor

the defective stage is pin-pointed, refer to
the "Service Check'" listed to correct the
problem. Additional corrective measures are
included in the Troubleshooting Procedure.
Before starting with the Receiver Test Proce-
dures, be sure the receiver is tuned and
aligned to the proper operating frequency.

PRELIMINARY ADJUSTMENTS

1. Connect the test equipment to the recei-
ver as shown for all steps of the
receiver Test Procedure.

2. Turn the SQUELCH control fully clockwise
for all steps of the Test Procedure.

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

SIGNAL GENERATOR

CHANNEL FREQUENCY
/

OUTPUT

DEVIATION
CONTROL

INPUT
LEVEL

CONTROL

N

INPUT

RANGE CONTROL

(SET LEVEL &
DISTORTION RANGE)

DISTORTION ANALYZER

STEP 1

AUDIO POWER OUTPUT
AND DISTORTION

TEST PROCEDURE

Measure Audio Power Output as follows:

A,

Apply a 1,000-microvolt, on-frequency test
signal modulated by 1,000 hertz with +3.0
kHz deviation to antenna jack A301-J1.

With 15-Watt Speaker (Mobile)
5-Watt (Station):

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

Connect an 8.0-ohm, 15-Watt load resistor
from P904-19 to P904-18 or from P701-4 to
P701-17 (SPEAKER Hi) on the System Plug.
Connect the Distortion Analyzer input
across the resistor as shown.

OR
With Handset:

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

Adjust the VOLUME control for 12-Watt
(5-Watt Station) output 9.8 VRMS (Mobile)

or 6.3 VRMS (Station) using the
Distortion Analyzer as a VTVM.

Make distortion measurements according
to manufacturer's instructions. Reading
should be less than 3%. If the receiver
sensitivity is to be measured, leave all
controls and equipment as they are.

SERVICE CHECK

1f the distortion is more than 3%, or
maximum audio output is less than 12.0
Watts, make the following checks:

Battery and regulator voltage---low volt-
age will cause distortion. (Refer to
Receiver Schematic Diagram for voltages.)

Audio Gain (refer to Receiver Trouble-
shooting Procedure).

FM Detector Alignment (refer to
Receiver Alignment).

STEP 2
USABLE SENSITIVITY
(12-dB SINAD)

If STEP 1 checks out properly, measure
the receiver sensitivity as follows:

A, Apply a 1000-microvolt, on-frequency
signal modulated by 1000 Hz with 3.0-kHz
deviation to A301-Jl.

B. Place the RANGE switch on the Distortion

Analyzer in the 200 to 2000-Hz distortion

range position (1000-Hz filter in the

circuit). Tune the filter for minimum
reading or null on the lowest possible
scale (100%, 30%, etc.)

C. Place the RANGE switch to the SET LEVEL
position (filter out of the circuit) and
adjust the input LEVEL control for a +2
dB reading on a mid range (30%).

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

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

RMS across the 8.0-ohm receiver load using

the Distortion Analyzer as a VIVM),

F. Leave all controls as they are and all

equipment connected if the Modulation
Acceptance Bandwidth test is to be per-
formed.

SERVICE CHECK

If the sensitivity level is more than
rated 12 dB SINAD, check the alignment of the
RF stages as directed in the Alignment Proce-
dure, and make the gain measurements as shown
on the Troubleshooting Procedure.

STEP 3
MODULATION ACCEPTANCE
BANDWIDTH (IF BANDWIDTH)

If STEPS 1 and 2 check out properly,
measure the bandwidth as follows:

A, Set the Signal Generator output for twice
the microvolt reading obtained in the
12-dB SINAD measurement,

B. Set the RANGE control on the Distortion
Analyzer in the SET LEVEL position (1000-
Hz filter out of the circuit), and adjust
the input LEVEL control for a +2 dB read-
ing on the 30% range.

C. While increasing the deviation of the
Signal Generator, switch the RANGE con-
trol from SET LEVEL to distortion range
until a 12-dB difference is obtained
between the SET LEVEL and distortion range
readings (from +2 dB to -10 dB).

D. The deviation control reading for the
12-dB difference is the Modulation
Acceptance Bandwidth of the receiver.
It should be more than *7 kHz.

SERVICE CHECK

If the Modulation Acceptance Bandwidth
test does not indicate the proper width, make
gain measurements as shown on the Receiver
Troubleshooting Procedure.

oy
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STEP 1-QUICKCHECKS

138=—174 MHz MASTR II RECEIVER

Issue 4

~
™
These checks are typical voltage readings measured with GE Test
Set Model 4EX3A1l in the Test 1 position, or Model 4EX8K12 in
the 1-Volt position.
ke
Reading With Reading with Unmodulated
Metering Position| No Signal In Input
A (FM DET) Approximately 8 Microvolts 2 Microvolts o |38-174 MHZ " .2 MHZ -
o/ Srecamsy | on Prevne) STEP 4-VOLTAGE RATIO READINGS =——3» STEP 3-AUDIO & SQUELCH WAVEFORMS
: EQUIPMENT REQUIRED:
EQUIPMENT REQUIRED:
B (IF Amp) 0.1 VDC O ! x4 " .. e X90 _— j—— XI000 —| fe——— x1000 ——nf I &Soﬁlék%sgogs counecTeD BETWEEN A- AND POINTS
. I | | "
[} (Mult—l) 0.45 VDC 2. SIGNAL ON RECEIVER FREQUENCY (BELOW SATURATION) I | ‘ { | 2. SIGNAL GENERATOR (MEASUREMENTS M803 OR EQUIVALENT.
USED 1000 HERTZ SIGNAL WITH 3.0 KHz DEVIATON. | | ‘ | | | | | AUDIO PA 3. 6 KHz GENERATOR
D (Mult-2) 0.1 VDC | PRE-AMP | ‘ MIXER IF AMPL | I IF AMPL LIMITER DET AUDIO PRE-AMPL Q603 Q603
PROCEDURE: | Q230! | { Q501 Q520 | | ueoi [ U602 | Q60I Q602 Q605 10 P304-19
J (Reg. +10 +10 VDC I APPLY PROBE TO INPUT OF STAGE (FOR EXAMPLE, SOURCE OF RF AMP). | | | (SPEAKER HI}
Volts at PEAK RESONANT CIRCUIT OF STAGE BEING MEASURED AND TAKE Jzsol | A301-41 | T T 7T | ‘ | ‘ \ SQUELCH IC AUDIO IC
VOLTAGE READING (E). S P2302 4 POLE [ s62a 4 POLE 2 POLE | ueo3 U604 T0 PO04-18
System Meter- Gl D €301 | €302, €303 €304/ C305 CRYSTAL D CRYSTAL CRYSTAL ;
s ; 2. MOVE PROBE TO INPUT OF FOLLOWING STAGE. (MIXER). REPEAK T2301 30! t302"-503 L.304 1305 FILTER L520 Gl g Lsal e FILTER O FILTER & KHz 10K 0.UF  cé27 (SPEAKER LO)
ing jack) ik«DsrT:KEEsogé:g”fGlR(cgzl)r THEN PEAK CIRCUIT BEING MEASURED 3l ! 3'2:“'3:“3'“}“'5 FLSOI-FL502 ‘ I N FL6OI-FL602 FLE03 VoLuME o GENERATOR
" AUDIO IC]
3. CONVERT READINGS BY MEANS OF THE FOLLOWING FORMULA. uB04 MR
VOLTAGE RATIO= E2 NOTE: REMOVE ICOM INJECTION VOLTAGE oll INCREASE GENERATOR
=3 TO MEASURE VOLTAGE | 1.5 VOLTS RMS MINIMUM OUTPUT UNTIL DC c633 FEED
=] ON GATE OF MIXER. VOLTAGES AT PINS 6, P! BACK
4, CHECK RESULTS WITH TYPICAL VOLTAGE RATIOS SHOWN ON DIAGRAM. 7 AND 8 DRZOP TO AUDIO
APPROX 0.2 VOLTS. N 0
SQUELCH SQUELCH \L{ (-—Y Q604
Ic Cce35 €634
U603
MULT MULT (X3) AMPL 25 2%) :t)
SQUELCH CIRCUIT CHECKS SQUELCH CIRCUIT CHECK AUDIO CIRCUIT CHECK WITH STANDARD SIGNAL
SYMPTOM CHECKS (X3) Q401 Q402 WITH 6 KHz SIGNAL: WITH NOISE: (1000 MICROVOLTS AT RECEIVER FREQ:
MODULATED BY IKHz WITH 3.0 KHz DEVIATION)
| | CSOGIC307 PRELIMINARY STEPS PRELIMINARY STEPS PRELIMINARY STEPS
1COM 406 call cale 3081307 1. QUIET RECEIVER WITH A 1000 MICROVOLT, I. NO INPUT SIGNAL APPLIED. |. SET VOLUME CONTROL FOR 9.8 VOLTS
| L3ie L3I7 UNMODULATED SIGNAL. ACROSS 8-0HM, 12 WATT LOAD.
J ZrS»AElg %OLLEGLECH CONTROL TC APPROX 2.SET SggELCM CONTROL FOR CRITICAL 2. ggTNSTQElgECLLCOPéKCOf‘\IgEROL FULLY
- RA . SQUELC Ul w -
SYMPTOM PROCEDURE 3. APPLY 6KHz SIGNAL TO PIN | AS SHOWN, 3. CHECK WAVEFORMS (® THRU () 3. CHECK WAVEFORMS & THRU (D
OPER FREG —IL2MHZ AND CHECK WAVEFORMS (&) THRU(D).
NO SUPPLY VOLTAGE ® Check power connections and continuity of supply leads, XTAL FreEQ: QPER FREG -IIZMHZ . :
and check fuse, I1f fuse is blown, check receiver for
i i £904-2 Pa04-I T po04-4 - _ —+, _ [ S -
short circuits, [N Ines Y MoiT-2 L7 JIF AMPLMTR giree ) VR SR oLyl SRR
NO REGULATED 10-VOLTS ® Check the 12-Volt supply. Then check 10-Volt regulator HOR. 0.1 MS/DIV HOR. 2 MS/DI HOR. 05 MS/DIV HOR. 0.5 MS/D!
s s : . O 3 v . 0.5 MS/| R. 0. /DIV
circuit. (See Troubleshooting Procedure for 10-Volt VERT. 0,1 V/DIV (AC) VERT. 0.2V/ DIV(AC) VERT. 0.5V/DIV (AC) VERT. 5 V/DIV (AC)
Regulator} . 0.38V (PK-TO-PK) 0.6V {PK-TO-PK) L7V (PK-TO-PK) 19V (PK-TO-PK)
LOW IF READING ® Check supply voltages and then check oscillator readings
at P904-1 & -2 as shown in STEP 2. @ @
e Make SIMPLIFIED GAIN CHECKS from Mixer throug .\ /. ®\ ' o /®
Limiter Detector stages as shown in STEP 2, [
LOW OSCILLATOR/MULTI- ® Check alignment of Oscillator/Multiplier. (Refer to Fromt U2 S e VR SWNe  VeRtorwoiviao ' ‘ VERT 1ow/DIY the)
PLIER READINGS End Alignment procedure)‘ 2.6V (PK-TO-PK) 4V (PK-TO-PK) 0.5V (PK-TO-PK) - A 4V (PK-TO-PK)
' 3 ol EoEEOA SO S : |
. . . - UNMODULATED UNMODULATED UNMODULATED NO SIGNAL INPUT STANDARD SIGNAL S
® Check voltage readings of Oscillator/Multipler (Q401, Q402). STEP 2 SI MPL'F'ED GAIN CHECKS AND APPLY TO A301-JI ) MOBULATED BY 1Kz STANDARD SIGNAL STANDARD SIGNAL
’ 3 3 . SET GENERATOR OUTPUT INCREASE GENERATOR {NCREASE GENERATOR SHOULD BE IN SATURATION
LOW RECEIVER SENSITIV- ® Check Front End Alignment. (Refer to Receiver Alignment EQUIPMENT REQUIRED: T o VoL Te S s R Eron 2ta0 70 SHOULO BE i ZVO\I‘:ES(;’_FAKERolsooNNEcTED,
ITY Procedure) . l. VOLTMETER-AC & DC PROCEDURE UNTIL UB0! SATURATES | 40 MICROVOLTS SCOPE ACROSS 8-OHM LOAD
2. SIGNAL GENERATOR AS MEASURED WITH (10 MICROVOLTS WITH CONNECTED BETWEEN ’ ’
) . 3. RF VOLTMETER RF_VOLTMETER MP ) PS04-18 AND P904-19
® Check antenna connectlons B cable and antenna SWltCh. . VOLTMETER READING VOLTMETER READING RF VOLTMETER READING GENERATOR QUTPUT VOLTMETER READING RF VOLTMETER READING VOLTMETER READING VOLTMETER READING OLTMETER READING ’
P?EL;';!TNI\\/?)KU;YEEPCSO‘NTROL FOR 9.8 VOLTS ACROSS 8.0-OHM READING P APPROX %ng\l}oggs APPROX SHOULD BE APPROX Pyt SHou-D BE APPROX SHOULD BE APPROX SHOULD BE APPROX SHOULD BE APPROX HOULD BE APPROX 9.8VAC VeRn UV o S VB o0 VT 02 vron () VT VeRT Sv/DIv (aG
. + A . e - il . . TS 3 . v N . 0.5 V/DIV (A i A
@® Check Oscillator injection voltage. LOAD. IF THIS CANNOT BE OBTAINED, SET TO APPROX. 200 MILLIVOLTS S oS WiTH 0.54 VDC 0.6V RMS 1.OVAC 0.18 VAC 6. 7 VAC S 0e) ¥ (S YT YRS | \2’53'5',5‘("_/%[‘/?80’
70% OF MAX. ROTATION. PREAMP ) . \) (SCOPE_CONNECTED ACROSS
s s 2. SET SQUELCH CONTROL FULLY COUNTERCLOCKWISE. SPEAKER TERMINALS)
® Check voltage readings of Mixer and IF Amp. 5 RECEIVER SHOULD BE PROPERLY ALIGNED. :
4. CONNECT METER BETWEEN A- AND POINTS INDICATED 0O VOLTS 0 VOLTS
® Make SIMPLIFIED GAIN CHECKS (STEP 2). BY ARROW. /@ ®\
IMPROPER SQUELCH ® Check voltages on Schematic Diagram.
OPERATION
® Make gain and waveform checks with noise. HOR. 0.1 MS/0IV HOR. 2 MS/DIV HOR. 0.5 MS/DIV
VERT. 2V/DIV (DC} VERT.2V/DIV (DC) VERT.0.5V/DIV {AC)
s 8.8V (DC) 8.6V (DC) 1.5V (PK-TO-PK) RC- 2816A
® Make gain and waveform checks with 6 kHz signal,
® Check discrete components in the squelch circuit,. 0 VOLTS |_o voLts
® Replace IC circuit U603,
LOW OR DISTORTED ® Check voltages on Schematic Diagram.
AUDIO
® Make gain and waveform checks.
® Check receiver and alignment and FM Detector output.
® Check Q601 thru Q605 and other discrete components.
e Replace IC circuit U604, TROUBLESHOOTING PROCEDURE
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MODIFICATION INSTRUCTIONS

HIGH SIDE FREQUENCY INJECTION KIT

WITH OSCILLATOR/MULTIPLIER BOARD 19D423241

8

LABEL
19A130206P|
(Stk STEP S,
MODIFICATION
INSTRUCTIONS)

I~

IFAS BD. PLIS9D416606
PL19D417707

Issue 2

PARTIAL VIEW
OSC/MULT BD. PL19D423241

SPACER
19A130028P2
WASHER
19A130029P1
SPACER
Ls07 19A130028P1
317
307 7
Hir
L306
L316 - i
| C306 ]
PARTIAL VIEW VIEW AT "A"

R.F. CKT PLIS0416693

MODIFICATION INSTRUCTIONS FOR HIGH BAND HIGH SIDE INJECTION APPLYING 19A130045G1 OR G2 KiT.

l.

(19C320883, Sh. 2,

(PARTIAL)
(TYP TWJ PLACES)

ON OSC/MULT BD'S 19D423241G1 & G3 (LOW SPLIT) REMOVE C412 & C417, REPLACE C407 WITH
€231 (12pf, NPO), REPLACE C418 WITH C2312 (3pf, NPO), AND REPLACE C42! WITH C2313
(5pf, NPO). DISCARD C230! THRU C2306(Gl) AND C2314(Gl, G2).

ON OSC/MULT BD'S 19D423241G2 & G4 (HIGH SPLIT) REMOVE C407, C412, AND C417, REPLACE
C418 WITH C2312 (3pf, NPO), AND REPLACE C421 (SPACE ) WITH C2314 (4pf, NPO).

DISCARD C2301 THRU C2306(G1) AND C2311, C2313(G1,G2).

SOLDER ALL ELECTRICAL CONNECTIONS. C2301 THRU C2314 ARE PART OF MOD KIT 19A130045G} ,
C2311 THRU C2314 ONLY--G2.

MODIFY RF. CKT ASM PLI19D416693 BY ADDING 19A130028P1 SPACER, 19A130029P! WASHER, AND
19A130028P2 SPACER AS SHOWN TO L306 & L307 (LOW SPLIT) OR L316, & L3I7 (HIGH SPLIT).
SLIDE SPACERS, & WASHER ON CERAMIC POST FROM TOP IN ORDER SHOWN. THESE ITEMS ARE
PART OF MOD KIT PLISAI30045G1 AND G2.

IN APPLICATION OF THIS KIT THE CRYSTAL OSCILLATOR FREQUENCY MUST BE CHANGED PER THE
FOLLOWING FORMULA:

Fx =Fo + 11.2
9
MARK ALL OSC/MULT. BD'S (19D423241) WITH A BLUE COLOR DOT IN THE AREA OF THE PL
DRAWING NO. PER 19Al1574CPI.
MARK ALL RECEIVER CASTINGS WITH A BLUE COLOR DOT IN THE AREA OF THE PL DRARING NO. PER
I9A1 15740P1 .
APPLY LABEL (19A130206P1) TO D|SCRIM|NATOR COVER ON IFAS BD.
TEST AND ALIGN PER NORMAL PROCEDURE WITH THE FOLLOWING EXCEPTION:
PRE-ADJUST C41| AND C416 TO MINIMUM CAPACITY, THEN TUNE IN SLOWLY.
Rev. 3)



