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DESCRIPTION Audio, supply voltages and control
functions are connected to the system board
through P903 on the 9gce/Mult board, and
MASTR II, 25 to 50 megahertz receivers P904 on the IFAS hoard. The regulated +10
are single conversion, superheterodyne FM Volts is used for all receiver stages ex-
receivers designed for one-through eight- cept the audio PA stage which operates
frequency operation. The solid state re- from the A+ system supply.
ceiver utilizes integrated circuits (ICs),
monolithic crystal filters and discrete Centralized metering jack JG601 on the
components with each of the crystal filters IFAS board is provided for use with GE Test
located between gain stages to provide set meters the oscillator, multiplier, Noise
100 dB selectivity and maximum protection Blanker, discriminator and IF amplifier
from de-sensitization and intermodulation. stages. Speaker high and low are metered

on the system board metering jack.
The receiver consists of the following

modules; A block diagram of the complete re-

ceivers is shown in Figure 1.
¥ RF Assembly

Refer to the appropriate Maintenance
® Mixer/IF/Noise Blanker (MIF/NB) Manual for complete details on each receiver

module listed in the Table of Contents.
® Oscillator/Multiplier (Osc/Mult)

& IF/Audio and Squelch (IFAS)

GEMERAL ELECTRIC COMPANY+ MOSILE COMMUNICATIONS DIVISION
WORLD HEADGQUAARTERS + LYNCHBURG, VIRGINIA 24502 US.A.

GENERAL ELECTRIC

* Trademark of General Electric Company U .S.A,
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Figure 1 - Receiver Block Diagram

MAINTENANCE

DISASSEMBLY

To service the Receiver from
Mechanical Parts Breakdown):

the top (see

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

To service the Receiver from the bottom:

1, Pull the locking handle down and pull
the radioc 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 2).

3. To gain access to the bottom of the

Osc/Mult and_ JFAS board, remove the
six screws holding the receiver
hottom cover (see Figure 3).

NOTE

Refer to Figure 4 for receiver mod-
ule 1location.

To remove tle OSC/Mult board from the
radio;

L. Remove the six screws holding the
receiver _bottom cover, and the three
screws holding the board,.

2. Remove the six screws (:) holding the
MIF bhottom cover.

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

To remove the IFAS board from the radio:

1. Disconnect Connector from jack
J552 on MIF/NB board.

2. Remove the six screws holding the
bottom cover, and the one screw
holding the board.

3. Remove the two screws helding the
audio PA heatsink to the right side
rail.

4. Press straight down on the plug-in
IFAS board from the top to avoid bend-
ing the pins when unplugging the board
from the system board jack,



MAINTENANCE : LBI-30106

BOTTOM
COVER £
RETAINING.
SCREW

Figure 2 - Disassgmbly Procedure Figure 3 - Disassembly Procedure
(Top View) (Bottom View)

To remove the MIF/NB board from the radio:

1. Disconnect Connector (:) from J551 on
the MIF/NB hoard.

O O o) 2. Disconnect Connector (:) from Jack J552
A3GZ on the MIE/NB board.
2 Q™0 9 8
d L2 H cso2 esa 3. Disconnect Connector (:) from Jack
Lsoz O 306 O A4301-J1 on the Antenna input beard.
AR 4. Remove the six screws (:) holding the
L5z MIF/NB bottom cover.
J5851 5. Remove the four screws (:) holding the
%:534 MIXER/1F/NOISE BLANKER BOARD MIF/NB top cover.
O O caos 06 CDHH o 6. Remove the five screws (:) and the
7 = i) Connector , and carefully push
LJJ . down on theé~top of the MIF/NB board
0SC/MULT JEOS ~ BK t0o avoid damaging the feedthrough
BOARD capacitors.
J604
IF AUDIO & SQUELCH BOARD To remove the RF pre-selector board in the
o RF Assembly:
1. Remove the MIF/NB board as instructed.
o 2. Remove the eight screws (:) holding the
RF assembly bottom cover.
—. -t e 3. Carefully unsolder the lead to the pre-
selector hoard from the helical reson-
RC-2840 ator cavity.
Figure 4 - Receiver Module Location 4, Remove the five screws holding the pre-
Diagram selector board, and lift the beard

out.

(Page 4 is blank) 3



ICOM FREQUENCY ADJUSTMENT COMPLETE RECEIVER ALIGNMENT LBI30106

EQUIPHENT REQUIRED
I. GE Test Set Models 4EX3ALL, 4RX8K12 (or 20,000 ohms-per-Volr multimeter with a 1 Volt and 3 Volt scale.

o £ to dotormine tf nay adjusiment is require The Preguoncy meassroment requlres ecquipment with an ahsolute 2. A 9.4 ¥MHz signal source for 30-36 and 42-50 HMHz receivers, or 11.2 MHz signal source for 25-30 and 36-52 MHz receiver. Also a 25-30 MHz
N rguc ctermine adjustm 4 el . J as B 4 - 3 i . 5 £ o -
nmrﬁé;”i,&,iﬂcﬁﬁ 5‘50 ;;q:;;ii better than the tolernnce i be malntained. When performing frequency measurement, the entire radio should signal source with a one-inch piece of insulated wire no larger than .065 inch diameter comnected Lo generator probe,
be as near as possible t6 an ambient temperature of 26.3°C (78.8°F). 3. Voltmeter
MASTR II ICOMs should be resst only when the measured frequency error exceeds the follewing limits. 4, Distorgion Analyzer
4. 0.5 DPM, when the radio is at 26.5°C (7¢.8°F). PRELIMINARY CHECKS AND ADJUSTHENTS
B. <2 PP at any other temperature within the range -5°C to +35°C (+23°F to +1317°F). 1. Connect the black plug from the Test Set to receiver me:cr'm% jack J601, and the red plug to system board metering jack J805. Set the meter
. . (w10 2378 570 to 470°C sensitivity switch to the Test 1 (or 1 Volt pesition on the 4EX8K1Z).
¢ spet : . at temperature withln the rapges -40°C to =5°C {-10°F ¢o +Z3°F) or +357C to + ) . - "
RX ANT Cc. :’i;ﬂ??;"téi‘i;;é?;‘,)“““ (2 PEK or 5 PPH) at any tompora ¥ 2. Tor multi-frequency receivers with a frequency spacing up to 0.060 Mz for frequency vange of 25-36 MHz, 0.080 MHz for frequency range of
JACK * 4 n 36-42 MHz oxr 0.180 MHz for frequency range of 42-50 MHz, align the receiver on the channel nearest center frequency.
3 i e is roquired, 1ift wp the cover on the top of the ICOM to expose the adjustment trimmer. Depending apehd L] i ) , X
A201-11 1L irequency adjustnent L : follow sodures mnpy be wsods For multi-frequency recelvers with a frequency spacing exceeding the above but ne preater than 0.12¢ MHz for frequency range of 25-36 Miz,
- type of froquency measuring equipment that s available, any of the felloving proccdures mny bo used: .160 MHz for frequency range of 36-42 MHz, or .360 MHz for frequemcy range of 42-50 MMz, align the receiver using a center frequeney tune-
A. DIRECT MEASUREMENT IN THE INJECTION CHAIN ggczggﬁ[ﬂs These limics can be extended to .340 MHz, .400 MBz and .640 MAz respectively, with 3 dB degradation in standard receiver speci-
REQUEKCY COUNTER. “Count" the frequency at the junction of C411 and L40Z on the Oscillator/Multiplier Roard. . . : . . . :
J551 1. zﬁgllr;}c;ﬁzgghﬂnsurcd at tnis point is 3 times the 1COM {roguency, KOTE: The output from the ICGM itself is nnt 3. Wicth the Test Set in Position J, check for regulated +10 Volts, With multimeter, measure from J905-3 te J905-9.
sufficlently sinugoidal for reiinble operation with most frequency counters. 4. If using multimeter, conmect the negative lead to J601-9 (A-).

JMUNICATION MONITOR (for example: Cushman Model CE-3), “Monitor™ frequency at the junction of C411 and 1402 5, Pisable the Chamnecl Guard.
£552 2 ‘.i,‘.TS,.i‘ Sﬁ‘é,i’l‘mﬁr/mmplm Board. The frequengy monitored at this polnt is 3 times the ICOX Ernquency. NOTE: Thls
frequency will not always fall within an available measuring range of all mopitors at all recelver operating [requencies. ALIGHMENT PROCEDURE
L8561 B. STANDARD "ON FREQUENCY" SIGNAL AT THE RECKIVER INPUT (Generated from a COMNUNICATION NOKITOR {for example: Cushman ¥edel CE-1) HETERING POSITION
] FREQUENK NTER. “Count" the develaped IF frequency at the top of Z602-BZ on the TFAS board, The devintion .
t ’E:E: 2..2“?.35?22'{ Egufruquoncy ‘;11.2 MHz) in la is compared to the recelver operating frequency (alse in Hz) to caleulate GE TEST | TNTERNAL|MULTIMETER HMETER
RB08 crror In DD STEP| SET METERING| - at J601-9[TUNING CONTROL| READING PROCEBURE
(AUD[O 2. WITH A% 11.2 MHz IF FREQUENCY STANDARD (for example: General Electrie Model 4EX9AL0). Leesely couple the [F frequency
LEVEL) ’ !‘vtnn:i?\.rd t:': the IF signal path to create a hetevodyne with the developed IF frequency. The resultant "beat froequency’ FM DETECTOR
ti s red b ither of the following methods: . . . . N s 5
3 wan b monitore v olther L. A 1 Pin 2 L&03 0.38 Volr! With no signal applied, adjust L603 for a meter reading of approximarely 0,38
HOTE (F BET) | (FM DET) Volt.
SE '8 wsipg “"beat Frequoncy” method, the temperature should be at 26.5°C (79.8°F). If the tempera- .
L603 Iﬁrihf.‘fﬁgt zéfg‘fé’,’“im o%[set the “on frequency™ signal (at the roceivers input), as a function of actual tempera- OSCILLATOR-MULTIPLIER
{FM DET) ture, by the froquoncy crror factor (in PR shown in Tigure € 2.f ¢ 3 Pin 3 L404, 1502,  |See Set the renge selector switch bo the Test 3 position on the 3 Volt scale. Ad-
.t standard) (MULT-1) | (MULT-1) L5023, €402 Frocedure| just the slugs in L404, L502 and L503 o top of coil. Adjust €402 for maximum
. a. Audible "beat freguency” from the recoiver speaker (this yoguires careful freguency ndjustment of the freguency standa . meter reading.
RX METERING b. Observe "beat frequency” at P0S-4 with as Oseillescope. 3. D ] Pin 4 C4ll, cho2, Sec Adjust C4ll and C402 for maximum meter reading, Carefully tune L404 for a dip
JACK J601 <. Wlth GE TEST SET (Meter Position ) coanected to J601 on the IFAS Board, visually observe the “heat frequency” indicated (MULT-2) | (MULT-2) L404, L502, Procedure| in meter reading. Then adjust L5302 for maximum meter reading and L5303 for a dip
A " by retor movement. and L5303 in meter reading. Do NOT readjusc L&404, L502 and L303.
The frequency of the “beat™ is the {requency error, related to the IF frequency.  This deviation, in Hz, is compared to the recelver RF AMP & SELECTIVITY
; opurating frequency, alse im 11z, te calculate the error in PPRM.
Pao4 ROTE 4. B Pin 1 L4 Apply an on-frequency sipgnal in the hole adjacent to L4. Set the range selector
(IF AMP) | (IF AMP) switeh to the Test 1 position or the 1 Volt scale and tune L4 for maximum meter
The FM Deteetor output (meter position A af the test set) has a de voltage of +0.25 to 0.5 Yolt with an on~ircquency reading.
signal o under no-signal condgitlons and is provided for routlpe test ant measurement only. The resolution of this - : .
reading (approximately 025 § por kHz as road on a GE Test Set in meter position &, or 0.1 V per Kl as measured with 5. B 2 Pin 1 L&, L3 Maximum Apply an on-frequency signal adjacent to L2 keeping the signal below saturation.
SYSTEM BOQARD A VTV af pO04-3 or J601-2 on the [FAS board) is inadequate for oscillator frequeney setting. {IF AMP) | (IF AMP) Then tune L4 and LI for maximum meter reading.
METERING If the radlo is 4t an nabient temperature of 26,5°C (79.8°F}, set the escillator for lhe corroct mixer frequency (ICOM FREQ. X 3). 6. B 2 Pin 1 11,12,L3,L4, [Maximum | Apply an on-frequency signal te the antenna jack A301-J1, keeping the signal be-
JACK 4905 {IF AMP {IF AMP) G301, €302 & Low saturation. Then wune L1, L2, 13, L4, €301 €302 and €502 for maximum meter
If the radioc is not at an ambient temperature ef 26.5°C, scttivg errors can be minimized as follows: 502 reading.
A. To hold setting error te 0.6 PPH (which is considercd reasonable for § PPM ICOMS): 7. B Pin 1 G502, L4, L3 {See Apply an on-frequency signal as in Step 6 and slightly tune €502, L&, L3, L2,
L. Malatain the radio at 26.8°C (:5°C} and set the oseillator to require mixer injectlon frequency, or (IF AMF) | {IF AMP) 2153{]—%. €301 |Procedure| L1, C301 and C302 for best quieting sensitivity.
I 2 2 radie at 26,5°C (:10°C) and offset the oscillator, as p functior of actual temperature. by the frequency error - -
2- 2‘1‘2’2;"2,\;2; :: p‘?gﬁm 5_') ! - 8. L603, R60§ See Remove the Test Set metering plug from J60L. Apply a 1000 migrovolt signal with
e e Procedure| 1 kHz madulation and 3,0 kHz deviation te the antenna jack. Tune L&03 for maxi-
B. To hold settlng error to 20,35 PPM (which is considered reasonable for 2 PPM TCOMS): Maintain the unll at 26.5°C (45 ©} and mum voltage at 1 kHz and adjust RECGB for L Volc RMS measured with a VIV at
offset the sseillator, os a function of actual temperature, by the [requency crror fzactor shown in Figure 6. PO04-11 (VOL/SQ HL) and PO0h-17 (A-}.
For ¢xample:  Assume the pmbient temperature of the radic iz 18.5"C {65,4°F), At that temperature, the eurve shows a cerrection (actor HIXER & IF
of 0.3 BPM. (At 25 mHz, 1 PPM is 25 Hz. at 50 Muz, 1 PP is 50 llz).
With a mixer lnjection [requency of 50 MHz, adjust the sscillater for n corrocted mixer iajection [requency 15 He (0.3 = 50 Hz) hirher. The mixer and IF circui.t_:s have been aligned at the factory and will normally require no furcther adjustment. If adjustment is necessary, use
If a l\cgatlivc correctlon factor is obtalned (et temperatures above 26,5°C), set the oscillater for the indicated PPY lower than the caleulated the procedure ocutlined in STEPS 10 and 11.
mixer injection frequoncy. wore
Refer to DATAFILE BULLETIN 1000-6 (IF Alignment of Two-Way Radic FM Recelvers) for helpful suggestions on hew to derermine when IF
DEGREES FAHRENHEIT
9. L504, L5306, L5240, Connect scope, signal generater, and probe as shown in Figure 5. Set signal
L521 and G521 generator level for 3 to 5 uV and modulace with 20 Hz at 10 kHz deviacion. With
618 654 690 726 766 798 834 B7.0 906 242 978 F Probe betwoen PS04-4 (or J601-13 and A-, tume LS04, 1506, L520, L1521 and €521

LELFIANEELT]

— for double trace as shown on scope pattern,
z roe | | LR '
| Rl
@ *0° | LlbL L]
n ~ +0.4 i .
ziver o +03 \ | E
- 0.__|F o +0.2 \iL\\
: utput o H
: +0.1 Lot P
D4-4 g r—r) ' | |
9 w o b 10. See Check to see that modulatieon acceptance bandwidth is greater than 46.5 kHa.
LRI B i Progedure
z_) 0.1 I \‘\l MOISE BLANKER
= “0-2 [ 11. F 5 J60L-Pin 7 [L554, 1553, Maximun Set generator output to maximum. Connect generator te Receiwve antenna jack J351
w -03 \ {BLARKER) L552 & L3351 and adjust generator frequency in accordance with the following table:
oD ' | Receiver Operating Align Noise
- 1 Freguency: Blanker to:
o -04 | —Tgg e L n
30-26 MHz 40 MHz
w o5 | 36-42 MHz 33 Mz
& ‘ | 4250 MHz 38 MHe

-0.6 Tune L554, L5523, L5352 and L3551 in the order given, reducing the generater output

165 !85 205! 225 245 265 285 305 $325 345 365 45 necessary to keep the noise blanker metering point out of saturation.
|

BOTE

In some imstances Lhe noise blanker circult may be gfuncd to a specific fre- A L l GNMENT PROCEDU RE
“5° L|MET REF +5° LIM]T quency in order to minimize incerference. 3

The noisc blanker must never be
tuned closer than 2 MHz to the operating frequency of the receiver.

DEGREES CENT' GRADE 12. F 5 JE01-Pin 7 Greater Apply a 1000 microvolrt signal on blanker frequency to antenna jack J551.  The 2 5—-- 50 MHZ RECEIVER

'ignment than meter reading should be greater than (.1 vDC.

RC~2453 0.1 Vi WITH NOISE BLANKER

SQUELCH ADJUST

. - . RG22 Squelch adjust control REZ2 (if present) is preset at the factory. 1f further
Flgure 6 - Frequech Characteristics Vs . Temperatux‘e 13- adjustment is required, adjusc R&22 on the IFAS board for best squelech operation.

NOTE: HMaximum squelch decreases with increasing resistance.
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EQUIPMENT REQUIRED

1.

2,

PRELIMINARY CHECKS AND ADJUSTMENTS

1.

ALIGNMENT PROCEDURE

FRONT END ALIGNMENT

GE Test Set Models 4EX3All, 4EX8K12, or 20,000 chms-per-volt multimeter with a 1-Volt and

3-Yolt scale.

A 25-50 MHz signal source,

inch diameter te generator cutput probe,

Connect a one-inch piece of insulated wire no larger than ,065-

Connect black plug from Test Set to Receiver Centralized Metering Jack J60L, and red plug

to system board metering jack J905,
3-Volt positicn on 4EXBK12),

Set range selector switeh to the TEST 3 position (or

For multi-frequency receivers with a freguency spacing up tc 0.060 MHz for frequency range

of 25-36 Miz,

0,080 MHz for

frequency range of 36-42 MHz or 0.180 MHz for frequency range

of 42~50 MHz, align the receiver on the Channel nearest center frequency.

For multi-freguency recelvers with a frequency spacin
than 0.120 MHz for frequency range of 25-36 MHz,

or .360 MHz for frequency range of 42-30 MHz, align the

tune-up TCOM.

These limits can be extended to 340 MHz,

g exceeding the above but no greater
.160 MHz for frequency range of 36-42 MHz,

receiver using a center frequency
.400 NHz and .640 MHz respectively,

with 3 dB degradation in standard receiver specifications,

With Test Set in Position §, check for regulated +10 Volts.

between J905-3 (+) and J805-9 (-).

If using multimeter, measure

If using Multimeter, connect the negative lead to J601-9 (A-1).

Disable Channel Guard.

___METERING POSITION
GE Test Muitimeter TUNING METER FROCEDURE
STEP Set - at §601-9 CONTROL READING
OSCILLATOR/MULTIPLIER
1. o] Pin 3 L4G4, L502, |See Set the range selector switch to
{MULT-1) L503, C402 |Procedure the Test 3 position on the 3-Voit
scale, Adjust the slugs in 1404,
L502 and L503 to top of coil. Ad-
Jjust C402 for maximum meter reading,
2. D Pin 4 c411, 402, |See Adjust C411 and C402 for maximum
{MULT-2) L404, L502, |Procedure meter reading. Carefully tune L404
and L5303 for a dip in meter reading. Then
adjust L502 for maximum meter read-
ing and L503 for a dip in meter
reading. Do NOT readjust L404,
L502 and L5037
RF AMPLIFIER & SELECTIVITY
3. B Pin 1 L4 Apply an on freguency signal in the
(IF AMP) hole adjacent to L4. Set the range
selector switch to the Test 1 posi-
tion or the 1 volt scanle and tune
L4 for maximum meter reading.
4, B Pin 1 L4, L3 Maximum Apply an on-frequency signal adja-
(IF ANP) cent to LZ keeping the signal below
saturation., Then tune L4 and L3
for maximum meter reading.
5, B Pin 1 L1, L2, L3, |Maximum Apply an on-frequency signal to the
{(IF AMP) L4, €301, antenna jack, keeping the signal be-
C302 and low saturation. Ther tune L), L2,
C502 L3, L4, €301, C302 and C502 for
maximum meter reading.
6. B Pin 1 C502, 14, See Apply an on-frequency signal as in
(IF ANP) L3, L2, L1, |Procedure Step 5 and slightly tune 502, L4,
C301 and L3, L2, L1, €301 and C302 for best
c302 quieting sensitivity,

C502 L6504 L520 1506 C521 L554 1553

RX ANT
JACK
A301-N

L5621

{AUDIO
LEVEL)

Cat

L&603

Cc4a02 {FM DET)

RX METERING
JACK J601

P904

SYSTEM BOARD
METERING
JACK J205

NOTE 1: Appendix A of
DATAFILE Bulletin 1000-6 FM
contains instructions Signa
for building a sweep 20Hz | Generator
modulator, q/b .
Receiver
¢ QExt. Ant. IF
Sweep o O Mod. Jack Output
Audio EHO Mod. P904-4 99
Oscillotor Z | Notel
O - O ‘?
i :'f } Oscilioscope
T
H v
40PPS ©
e}

To horizontal
external syanc input

Figure 5 - Test Setup for 20-Hz Double~Trace Sweep Alignment

ICOM FREQUENCY ADJUST

First, check the (requency to determise 1f any adjustment is renquired, The frequer
aceuracy %hich s 5 to 10 times better than the tolerance to be palntalned. When perfor
be as pear as possible to an ambiunt temperature of 26.5°C (79.8°F),

MASTR II ICOMs shauld be reset enly when the measured frequeney error oxcoeds the {

A. 20,5 PPY, when the radie Ls at 26.5°C (79.8°F).

B. 22 PPY at any other temperature within the raoge -5"C to +55°¢ (+23"'F to +131°f

€. The spocification 1imilt (*2 PPM or :5 PPM) at any temperature within the ranges
(+121"F to +158°F),

If friequoncy adjustment ls pequired, Lift up the cover on the top of the ICOM to ox
type of froquency measuring equipment thet is available, any of the following procedures

A.  DIRECT MEASVREMENT IK THE INJECTION CHAIN

1. WITH A FREQUENCY COUNTER, "Count" the frequency at the Junction of G411 an
The frequency measurcd at this point is 3 times the ICOM frequency, NOTE:
sulficiently sinusoidal for relinblo operation with most frequency counters

2. WITH A COMMUNICRT]Dﬁ MONITOR (lor expmple: Cushmar Model GE-3). “Menltor®
on the Oscillater/Multiplicer Board. The frequency monitored at this poelnt
frequency will not always £all within an avalilable measuring rango of all m

B. STAKDARD "ON FREQUENCY" SIGNAL AT THE RECEIVER IKPUT (Generated from g COMMUNIC
1. WITH A FREQUENCY COUNTER. “Count” the developed IF frequency at the top of
from the nominal IF frequency (11.2 XI%} in Ha is compared to the recetver
error in PPY,
2. WITH AN 11.2 Milz IF FREQUEKCY STANDARD (for example:  General Electrie Mode
standard to the IF signal path to create a heterodyne with the developed TF
cah be monitored by either of the following methods:

NOTE

To SET ICOM [requeney using "bent frequency® me&thod, the temperature should
ture 15 not 26,5°C, then offset the “on frequency™ signal {at the reeeivers
ture, by the f{requency error factor {in PPM} shown in Figure 6.

a.  Audible “beat frequency™ from the reocelver speaker {this requires carel
b. Obxerve “beat Izequeancy™ at PO04-4 with an Oscilloscope.

c. With GE TEST SET (Moter Position B) connccted to J501 on the IFAS Board
by meter movement.

The frequency af the “beat” is the Erequency error, related to the IF [wequemey.: T
operating frequency, also in H#, to calculate the error in DPPM.

NOTE

The FN Detector output (weter position A of the test set) has a de voltage
signal or under no-signal conditlons and ts provided for proutine test and m
rerding (approximately -D25 ¥ per kH2z as read on a GE Test 8et in meter P
& VIVH at PO04.3 or J601-2 on the IFAS board) is inadoquate for oseillntor

10 the radia 15 at an anbient tempersture of 26,5°C {79,8°F), set the oscillator fo
If the radio 1s not 4t an amblent tomperature of 26.5°C, sctting crrors can be minl
A To bold sottiag errer Lo :0.6 PPY (which is considered reasonable [or 5 ppy 1CO

I. Maintain the radio at 26.5°C (:5°C) and set the oscillator to requlrs mixer

2. Maintain the radlo at 26.5°C (:10°C) and offset the osclllator, as a funett
factor shown in Figure 6.

8. To hold setting error te +0.35 BPX (which is consldered reasonable for 2 PP IC(
offset the oscillater, as a funetion of astual temperature, by the frequency er

For example;

Assume the ambilent temperature of the vadlo is 18.5°C (65.4°F). At ti
ol 0.3 PPM,

(At 25 MHZz, 1 PPM is 25 Hz. At 50 Mz, 1 PP is 50 Hz}.

Witk a mixer injection frequency of 50 Wiz, adjust the oscillator for a cerrected m
IF a negative correction factor is obtalmed {at temperatures above 26.5°C), set the escl
mixer isjecticn freguency.

DEGREES FAHREI

618 654 690 726 766 798 834
+0.6 i
+0.5

+04 |
+0.3

~_
:gzl ‘I\\
|

0

I
o

FREQUENCY ERROR (PPM)

[ O O |
©C 0000
B hH WM™

|
|
|

6.5 185 205|225 245 265 285
i

~5° LIMIT REF. *
DEGREES CENTI¢

Figure 6 - Frequency Characteristics



TEST PROCEDURES

LBI-30106 STEP 1
These Test Procedures are designed to the defective stage is pin-pointed, refer to AUDIO POWER OQOUTPUT
help you to service a receiver that is the "Service Check' listed to correct the
operating—---but not properly. The problems problem. Additional corrective measures are ARND DISTORTION B¢
encountered could be low power, poor sensi- included in the Troubleshooting Procedure,
tivity, distortion, limiter not operating Before starting with the Receiver Test Proce- TEST PROCEDURE
properly, and low gain, By following the dures, be sure the receiver is tuned and
sequence of test steps starting with Step 1, aligned to the proper operating frequency. . _
the defect can be quickly localized. Once Measure Audio Power Output as follows: If STE:

the receive:
A, Apply a 1000-microvolt, on-frequency :

TEST EQUIPMENT REQUIRED PRELIMINARY ADJUSTMENTS test signal modulated by 1000 hertz with A, Apply :
+3.0 kHz deviation to antenna jack J551. signal
® Distortion Analyzer similar to: 1. Connect the test equipment to the recei- deviat:
ver as shown for all steps of the B, With 15-Watt Speaker (Mobile)
Heath IM-12 receiver Test Procedure. 5-Watt (Station): B, Place -
: s . Analyz
@ Signal Generator similar to: 2, gurn ;?e iQUELC? %gntgoltfgily glockw1se Disconnect speaker lead pin from Systems range |
or all steps o € les ccedure. Plug P701-11 (on rear of Control Unit). circui-
Measurements 803 reading
3. Turn on all of the equipment and let it _ _ . "
@ 6=-dB attenuation pad, and 8,0 ohm, warm up for 20 minutes. ggﬁﬁe§502513'2ooggb4ziswi;tfig;dpﬁgiiitzg scalgﬁ
15-Watt resistor SIGNAL GENERATOR P701-17 (SPEAKER Hi) on the System Plug. C. Place -
Connect the Distortion Analyzer input positic
across the resistor as shown. adjust
' dB rea«
OR S
CHANNEL FREQUENCY With Handset: D. While :
put, IIS‘
Lift the handset off of the hookswitch, LEVEL -
TR @ | Connect the Distortion Analyzer input 12*d$'
F from P904-19 to P904-18. obtain
o . OUTPUT distor
C. Adjust the VOLUME control for 12-Watt and fi
(6-Watt Station) output 9.8 VRMS (Mobile)
or 6.3 VRMS (Station) using the Distortion E, The 12.
Analyzer as a VTVM, and Di:
_ ratio)
J D, Make distortion measurements according The se!
DEVIATION . 6dBPAD to manufacturer's instructions, Reading microv
CONTROL' should be less than 3%. If the receiver least
sensitivity is to be measured, leave all 8 .0-oh
controls and equipment as they are, Analyz
SERVICE CHECK F. Leave .
equipm
If the distortion is more than 3%, or Accept:
maximum audio output is less than 12.0 formed
INPUT Watts, make the following checks:
LEVEL .
CONTROL Ji Battery and regulator voltage---low volte
age will cause distortion. (Refer to
Receiver Schematic Diagram for voltages.) If the
0.25 microv
F. Audio Gain (refer to Receiver Trouble- RF stages a
shootine Procedure). dure, and m
on the Trou
G. FM Detector Alignment (refer to
6 RANGE CONTROIL Receiver Alignment).

(SET LEVEL &
DISTORTION RANGE)



STEP 1

AUDIO POWER OUTPUT
AND DISTORTIORN

TEST PROCEDURE

Measure Audio Power Output as follows:

A, Apply a 1000-microvolt, on-frequency
test signal modulated by 1000 hertz with
3.0 kHz deviation to antenna Jjack J551,

B. 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, 1l5-Watt load resistor
from P904~19 to PY904~18 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,

C. 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,

D, Make distertion 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

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

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

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

G. 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 10004ﬁicrovolt, on-frequency
signal modulated by 1000 Hz with 3.0 kHz
deviation to J551,

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.) o

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

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 0.25
microvolts with an audio output of at
least 6.0 Watts (6.9 Volts RMS across the
8.0-ohm receiver load using the Distirtion
Analyzer as a VTVM).

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
0.25 microvolts, 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 (lF’EBI&ﬁdEE\A!HE)1F}1}

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 42 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 *6.5 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.



STEP 2—QUICK CHECKS

tortion Analyzer

PROCEDURE

Check voltage ratios (STEP 3) AMPL

a, Check IF attenuation of Noise Blanker Gates as follows:

Connect signal generator to anteana jack (J551). Adjust
the signal generator for on frequency signal and output
level for 20 dB quieting sensitivity (Level A). Connect
+10 VDC directly to the gates of Q502 and @503. In-
creagse the RF output level to achieve 20 dB quieting
(Level B), The difference between "Level A" and

“"Level B" must be 60 dB or greater,

b. Check gain of Noise blanker RF circuit (IM/AGC ACTION)
as follows:

Connect signal generator to antenna Jack (J551}, Adjust
the frequency of the signal generator to the noise blank-
er channel frequency and adjust the RF level for 100
microvolts (see Alignment Procedure, Step 12 for
frequencies). Measure RF gignal level at pin 6 of U551,
This level should be 31 millivolts or greater. Apply

+10 VDC through a 270 obm resistor to the source pin of
Q552 (or pin 13 of US5L). (This applies approximately

+3 VDC bias to Q552, simulating intermodulation AGC
valtage). ‘The RF veoltage measured at pin 6 of U551 should
be approximately 1 millivelt (Corresponds to approx., 30 dB
decrease of gain in RF amplifier Q552),

P 3—VOLTAGE RATIO READINGS B

pment Required:
RF Voltmeter.
Signal Generator.

edure

Connect signal generator to Antenna Jack (J551). Adjust the frequency of the signal

generator to the channel frequency of the noise blanker {see Alignment procedure,
Step 12). Adjust the HF level for 100 microvelts output.

Apply probe of RF Voltmeter te Antenna Jack (J531), Peak resopnant circuit LS55
and take voltage reading (EI)'

Move probe to input of IC-U551 (Pin 6)., Repeak resonant circuit L551. ‘Then
peak resonant L554 and take reading (Ez)'

Convert reading by means of the following formula:

. Ep
Voltage Ratio =
El

Check results with the typical voltage ratio shown on diagram.

FROM RF

>__———MT_——r LS5O

ANT
INPUT

MIXER/IF CIRCUIT

4551

LB130106

TO IFAS
BOARD

BLANKING PULSE

MIXER IF AMPL. [
CRYSTAL
L504 o ~| L506 Py ?tg%? L52| —n—_Juwma
FLE02 I
T NOISE T NOISE ]
BLANKER BLANKER
GATE GATE
@502 Q503 |
D //"\\\ e D e t
S S I
AN
NOISE BLANKER CIRCUIT
I: X 300 -
( + 4648) |
| | PULSE DET/AMPL/SWITCH
IST RF AMPL 2ND RF AMPL | U55!
| RF
! SIGNAL puLse L
.55 L5562 » L553 L5564 -———J--¢(§ INPUT outeuT(11)
BLANKEFR
METER IM/AGC
TO J605

ON IFAS BOARD

RC—24%9A

TROUBLESHOOTING PROCEDURE

25—050 MHz RECEIVER
NOISE BLANKER CIRCUIT

Issue 2
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STEP 2—QUICK CHECKS

Equipment Reguired;

TROUBLESHOOTING PROCEDURE

L. RF Voltmeter

2. RF Signal Generator

STEP 1—PERFORMANCE CHECK

3. AC Voltmeter or Distortion Analyzer
B?fore starting thg Noise Blanker troubleshooting procedure, make sure the receiver is
operating properly. Align phe Noise Blanker circuits as described for the ALIGNMENT PRO-
CEDURE. Perform the following checks: SYMPTOMS PROCEDURE
FROM RF
NO Blanking Check voltage ratios (STEP 3) AMPL
Equipment Required:
1. RF Signal Generator coupled through a 6 dB pad. Partial or no a. Check IF attenuation of Noise Blanker Gates as follows:
Blanking
2. Pulse Generator with repetition rate and level controls, Connect signal generator to antenna jack (J551). Adjust
the signal generator for on frequency signal and output
3. T-Connector level for 20 dB quieting sensitivity {(Level A). Connect
. . +10 VIC directly to the gates of Q502 and Q503. 1In-
4.  AC Voltmeter or Distortion Apalyzer crease the RF output level to achieve 20 dB quieting
. (Level B). The difference between "Level A" and
5. Oscilloscope "Level B" must be 60 dB or greater.
Procedure:
—_— Intermodulation b, Check gain of Noise blanker RF circuit (IM/AGC ACTION)
Noise Blanker Threshold Sensitivity _ %Eégrfez?nc? as follows:
action
L.~ Connect Pulse Generator and RF Signal Generator to receiver antenna jack (J551) Connect signal generator to antenna Jack (J551). adjust
through a T-Connector, and connect AC Voltmeter to recelve audio output (Speaker LO the frequency of the signal generator to the noise blank-
P904~18, Speaker HI, P904-19) as shown in Figure 1 ' er channel frequency and adjust the RF level for 100
! ? : microvelts (see Alignment Procedure, Step 12 for
2. Apply an ummodulated RF signal and check the 20 dB quieting sensitivity of the Irequencies). Measure RF signal level 2t pin 6 of USS5L.
receiver. (Measure with Pulse Generator connected but turned OFF,) Then adjust This level should be 31 millivolts or greater. Apply
the RF level for an additional 10 dB on the signal generator, +10 VDC through a 270 ohm resistor to the source pin of
Q552 (or pin 13 of US51). (This applies approximately
3. Set the pulse generator for 10 kHz continuous pulses. Slowly increase the +3 VDC bias to @552, simulating intermodulation AGC
pulse output level, degwrading the receiver quieting level as measured on the voltage).- The RF vo}tage measured at pin 6 of U551 should
AC VIVM. Prior to the sudden drop in quieting, the degradation should not exceed be approximately 1 millivolt (Corresponds to approx. 30 dB
20 dB quieting, The noise blanking pulse may be observed where indicated on the decrease of gain in RF amplifier Q552),
Troubleshooting Block Diagram.
RF  SIGNAL T- CONNECTOR PYO4- (9 Equipment Required:
GENERATOR ) 1. RF Voltmeter.
s
~ -
| m‘, o HE 2, Signal Generator,
! RCVR i Procedure:
= g AND "
/ﬂ NOISE 5 : 1. Connect signal generator to Antenna Jack (J551). Adjust the frequency of the signal
T generator to the channel frequency of the noise blanker (see Alignment procedure,
BLANKER Step 12). Adjust the RF level for 100 microvolts output.
PULSE ANT AUDIO 2z, Apply probe of RF Vol?meter to Antenna Jack (J551). Peak resonant circuit L5511
GENERATOR JACK FO04-18 VTVM and take voltage reading (El)‘
J N
{4551) RC- 2485 3. MOVE prohe tg iggzt of IC-U551 (Pin 6), Repeak resonant circuit L531. Then
eak resona d t i
Figure 1 - BEquipment Comnection Diagram P " an ake reading (E2)'
4, Convert reading by means of the following formula:
IF Attenuation .
2
1. Disable the nolse blanker by connecting J604 on IFAS module or pin 5 of P904 to A, Voltage Ratio =
(Use noise blanker disable switch on Contrel Unit if present). El
2, Measure the 20 dB guieting sensitivity as in Step 2 of Threshold sensitivity 5. Check results with the typical voltage ratio shown on diagram,

measurement,

3. Adjust the RF output of the signal generator for 50 dB greater RF level than that
established for 20 dB quieting sensitivity, :

4, Adjust the pulse generator for a repetition rate up to 40 kHz, Adjust the
pulse level until the receiver is degraded to 20 dB quietiog,

5. Remove the nuilse blanker disabliog jumper from J604 (or if noise blanker disable
switch is provided, place to operate position), and then adjust the signal generator
RF level for 20 dB quieting. The receiver sensitivity should restore to within
5 dB of 20 dB guieting level obtained in Step 2,

!
I

I

LS50 1——-

r_m____
|
|

ANT
INPUT

JE51

L&5I




LBI30106

STEP 1-QUICK CHECKS

TEST SET CHECKS

T e L it Rodes AE¥BH15 1o the position chown below. STEP 4-VOLTAGE RATIO READINGS ====pp - 1,

VOLTAGE READING (€} 4301t

\ 9 4 MHT
I .2 MHE
EQUIPMENT REQUIRED: !
£ RF VOLTMETER I t
Reading With . I X } x2.5 } x0.2 %30 -}
Readipg With 2 Mierovolts Tast 2. SIGNAL ON RECEIVER FREQUENCY (BELCW SATURATION). CORRECT ; todbx] | tgdb®) | {-iadbx} | 29db %1 | i
Metering Position No Signal In Unmodulated Position VSE 1000 HEATZ $IGNAL WITH 3.0 KHz DEVIACION | | RF AM | } L |
A (FM DET) 0.38 vDC Test 1 (or enaceouae: | L RF PLo ! MIXER NOISE NoISE LF AMPL |
1-Volt} 1 APPLY PRUBE TO INPUT OF STAGE (FOR EXAMPLE, SOURCE OF RF AMPI. | { |
PEAX RESONANT CIRCUIT OF STAGE BEING MEASURED AND Tawf i : I | GATE GATE I |
i
|

T T
B (IF AMP) 0.1 vDC Test 1 (or 2. MOVE PROBE TO INPUT OF FOLLOWING STAGE [MIXER). REPEAK 1308 | Lao2 5/_\0 ! - Q502 Q503 Qn':g’?i
1-Volt) FIRST RESOMANT CIRCUIT THEN PEAK CIRCUIT BEING MEASURED L30h | L302 [N ] 504 3 L506 . A
AND TAKE READING [Ep). | Q—W : I : F'LSOI;—FLSOQ
1
¢ (MULT-1) 0.8 VDC Test 3 {(or 3. GONVERT READINGS BY MEANS OF THE FOLLOWING FORMULA. 5
3.Volt) YOLTAGE RATIOs B2 NOTE: REMOVE ICOM | INJECTION VOLTAGE L
i TO MEASURE VOLTAGE | 1.5 vOLIS RMS MtikiMuns !
D (MUET-2) 0.5 VDC Test 1 (or 4. CHECK RESULTS WiTH TYPICAL VOLTAGE RATIOS SHOWN ON DiAGRAM ON GATE OF MIXER.
1~-Volt} e e —————— o i
[ ] 5 {
J (Reg. +10 +10 VDC 4851 NOISE BLANKER CIRCUIT | :
Volts at * DIFFERENCE BETWEEN INPUT AND OUTPUT READINGS [ :l l { REFER TC KDISE BLANKER I i
System Meter— ON db SCALE OF RE VOLTMETER, NOT ACTUAL FOWER GAIN. TROUBLE SHOOTING PROCEDURE _! |
ipg jack) |

SYMPTOM CHECKS

MULT (X3} AMPL-| AMPL-2

Q401 Q402
[ o]

NO SUPPLY VOLTAGE ® Check power connections and continuity of supply leads, 1COM canz
and check fuse. 1f fuse is blown, check receiver for | l
short cireuits.

SYMPTOM PROCEDURE

i T
ao4|Lsoz lusos

l

FOR 25-30 6 36-42MHI:

O REGULATED 10-VOLTS @ Check the 12-Yolt supply. Then check 10-Volt regulatar xtaL FReas SERR FREGHIEHHZ
circuit. (See Troubleshooting Procedure for 10-Volt FOR 30-36 8 42-B0MHT-
Regulator), XTAL FREG: DFER FREC 49.4MHE R : P
E L MLt : [T £
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 through 1st
Limiter Detector stages as shown in STEP 2, .
SIGNAL APPLIED '
LOW OSCILLATOR/MULTI- ® Check alignment of Oscillator/Muitiplier. (Refer to - .,,,9 o A30i-Jl NOKE HoNE
PLIER READIRGS Front End Alignment Procedure), STEP 2 SlMpLIFiED GA'N CHECKS | |
EQUIPMENT REQUIRED: ' SET
® Check voltage readings of Oscillator/Multiplier LOAC B DC VOUYMETER PROC EDURE . o
(qu],, Q402) ., 2. SIGNAL GEMERATOR {MEASUREMENTS 803 OR E0UIVALENTI,
_ — - 1 RE VOLTMETER 1
LOW RECEXVER SENSITIV- @ Check Front End Alignment. (Refer to Receiver Alignment : PRELIMINARY STEPS: ;g‘: ETER READING S1:0ULO[VOTHETER READNG SHOULD | RF
§ o oR 8. . Rox LY VOC BE arPROx 0.2 VDC SHOL
ITY Procedure}, b GAs IF TS CAMNOT BE gﬁ%AYgtE sdscrmr? fsf;ﬂgif” READING 20C
TO% OF MAX ROTATION.
@ Check antenna connections, cable and antenna switch, 2

SET SQUELCH CONTROL FuLLY COUNTERCLOGKWISE.
3. RECEIVER SHUULD BE PROPERLY ALIGHED.

. COMNECY METER SETWEEM A- AND POINTS INDICATED
BY ARROW.

Py

@ Check Oscillator injection voltage.
@ Check voltapge readings of Mixer and IF Amp.
® Moake SIMPLIFIED GAIN CHECKS (STEP 2).

IMPROFER SQUELCH o Check voltages on Schematic Diagram.
OPERATION
& Make gain and waveform checks with neise.

® Make gain and waveform checks with 6 kHz signail,

o Check discrete ccemponents in the squelch circuit.

NOTE:

L. DC Voltage readings shown are typical and were taken using a

GE Test Set. Voltage readings may vary when using different
@ Make gain and waveform checks, Voltmeter.

@ Replace IC circuit U803,

LOW OR DISTORTED AUDIC @ Check voltages on Schematic Diagram.

® Check receiver and alignment and FM DET output.
& Chack Q603, Q604 and other discrete comgponents.

@ Replace IC circuit U604,

TROUBLESHOOTING PROCEDURE
25——50 MHz RECEIVER

8 Issue 4



D AMNHZ

1 L
I ]

|
H. 2 MHE 1
02wk x50 —| P xigon ——f pore %1306 41
t-tddbe} | {49dp %) ; {60db ¥ ) | [ a0gb*] i
| i | ; | AUDIO PA
| NOISE IF AMPL I IF AMPL LIMITER DET AUBIC PRE-AMPL Q603
| BLANKER Q502 | Ug0! | ueoeg | Q601 Q602 Q605
! GATE ! ' |
—T T Q503 4 POLE l o3 4 pOLE | 2 POLE
{oal CAYSTAL Ls2t CRYSTAL | CRYSTAL veoz [0
2 3 | X} Ertes FILTER FILTER
o FLAOL-FLEGZ FLEDI-FLECR FLEO3 UME
AUOID £C
U604
+5 VOLTS RMS MINIWUM TPEOI QE04
] i |
_I | | SQUELCH SOUELCH
| a l i
] &
[ | }j, uso3
|
| |
{x3) )
T I /
La0a |Lsoe lisos | .
! P30E4 PYD4-3 fPpsoa-) lesos-i6
| CrFana e ey pey L VOLS0 H L iax Pa
-
| OPER FREQ ¥112MHZ {
: |
o DRER FREQ 19.2Mp POC4 -1
: 3 jmuT-2
.
3 SIGHAL APPLIED
FI ED GAIN CHECKS ﬁ TO AXDI- HONE RONE UNMODULATED UNMODULATED UNMODULATED HONE MO LATED MODULATED HMODULATED MODYLATED
: :
: pooe §
SET GENERATOR OUTPUT IRESET GEMERATOR OUTPUT | (NCREASE GENERATOR SHOMLD BE IN SATURATION [ SET SIGNAL GENERATOR -
O RECEWVE FREQUENCY |TOZEHO, THEN INCREASE | quTeut 10 AT ALL TIMES SUTPUT FOR 1000 W aht- :évgof‘zsggz‘fngi(cgqrggg;
PROCEDYRE AT 1000 MCROVOLTS WHTIL IS SATURATES 45 {10 micRovoLTs VOLTS WEITH IKHZ SCOPE ACRDSS B-OHM LOAD
BO3 OR E£QUIVALENTI. ";E‘:.il”i"“ WITH RF V0L MOJULATION AHD 3 KHZ CONNECTED BETWEEN
| ad D& VIATEON. P303-18 AND P204-15
VOLTMETER READING SHOULD|VOLTMETER READING SHOULD [ RF WOLTMETER READING | GEWERATOR QUTRUT WOLTMETER READING SHOULD [ RF VOLTMETER READING |VOLTMETER READ:NG SHOUD| yOLTMETER READING VOLTWETER READING
B BE APPROX 1L7VOC e 2perOx 0.9 VDO SHOULD BE APPROX SHOULD BE APPROX 8¢ appROx 0.54V 5HOULD BE APPROX BE appROX .0 VAC 5HOULD BE APRRON SHOULD BE APPROX 9.8
IS ACROSS B.O-DHM READING -BVAC
N, SET 10 APPROK. 200 MILLIVOLTS 10 MiCAOVOLTS 0.6V AMS Q.18 vAG 8.7 VAC

ITERCLOCKWISE .
IGNED.
POINTS INDICATED

lgs shown are typical and were taken using a
.tage readings may vary when using different

I P904-19
5PRR HI

[GENERATOR

5 KHz 0%

INCREASE GENERATOR
OUTPUT UNTIL DT
WOLTAGES AT PINS 6,
7 AND B DROP TO
APPROX (1.2 wOLTS,

PRELIMINARY STEFS

N

w

}9

HOH, OAMS/DIV
VERT. QEW/DIVIAC]
G3BY (PR-TO-PK)

f

HOR, Q.UMS Y
VERT Q.5 Diviach
ZEVIPR-TO-PK)

/

HOR. Q.1 MS/01Y
VERT, FW/ DtV (DC)
5.8V IDC)

YOLTS

/t

HOR, 0.1 ME7 DIV
VERY. 2¥/D1v (DY
0.8V (0C)

VSET SQUELCH CORTROL T4 APFROX

STEP 3-Al

SQUELCH IC
ue03

G.tur cezr

SQUELCH CIRCUIT CHECKS
WiTH 6 KMz SIGNAL:

SQUELCH CIRCUI
WITH NOISE:

PRELIMINGRY STEPS

QUIET REGEIVER WITH A 1000 MECROWILY, I NO IHPUT SIGNAL 4

UNMODULATED SIGNAL.

2 SET SQUELCH CONTR
SOUELEH.

3. CHECK WAVEFORMS [

NI - RANGE
APPLY GKM: SIGNAL TO PIN 1 AS SHOWN,
AND GHEGK WAVEFQRMS (&) THRU(D).
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i

—— xi000 A-i
(30db¥) |
| AUDIO PA
LiMITER DET AUDIO PRE-AMPL 603
| usdz ! Qe0l Q602 Q605
i
|
2 paLe
CRY aL
FILTER ueoz ?
FLEAY uME
Vel AUBIOIC]
eGa
Q604
SQUELCR STUELGM
Ic
uBD3
tezd
|
F1P04 oA
YR e et FMO“D& /‘\:3?:90 HI R e
i
UNMOBULATED UNMODULATED HONE MQDUL ATED MODULATED MODULATED MODULATED

iET GENERATOR OUTRUT

ASURES WITH RF VOLT-
TER

ENGREASE cEnERmoﬂ
CuUTPUT
is} MICHDVOLTS

SHOULD BE IN SaTURATION
AT ALL YIMES

SET SHNAL GENERATOR
CUTPUT FOR \000 MICRO-
YOLTS WITH

MODULATIOM A’\ND JEHZ
DEVIATION.

[WITH SPEAKER DISCONNECT-
ED.CONNECT VOLTMETER OR
SCOPE ACROSS B-OHM LOAD
COHNECTED SLTWEEN
PS04-18 AND F304-19

INERATOR QUTPUT
AQULD BE apPPROX
¥ MICROVOLTS

BE apPROX 0.64V

VOLTHMETER READING SHOULD

RF WDITMETER READING
SHOULD BE APPROX
3.6 RIS

VOATIETER READING SHOULD
BE APPROX 1O VAC

VGLTMETER READING
SHOULO BE APPROX

0.8 VAC

VOLTHETER READING
SHOULD BE APPROX
6.7 VAC

2.8VAC

£504-18 1]
SPrER L.O

feagd-1a

IsPER HI

6 KHE |ax

GEMERATOR|

IRCREASE GENERATOR
QUTPUT UNTIL OO
WOLTAGES AT PINS 6,
7 AND B DADP TO
APPROX 0.2 VOLTS,

STEP 3-AUDIO & SQUELCH WAVEFORMS
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