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REQUIRED TEST

EQUIPMENT

The following equipmerit is required to completely test and align modern bigh-Ddeliny amplifien, tumers, and receivers.

Lina Voligge Autotransformer or Voltage Hegulator

DC Vacuum Tube Voltchmmeter

Accurately Calibrated AC Vacuum Tube Voltmeter
Osciiloscopes ({rlat 1o 100 kHz Minimum]
Low-Distortion Audic {Sine Wave) Generator
intermadulation Distortion Analyzer

Harmanic Distertion Analyzer

2 — Load resistors, 8- Qhms, 100 Watt [Minimum Ratisg!
AM/FM Signal Generatar

CAUTION: This
serviced only by oualifl
transistor eguipment an

Many of these items are included only &
are normal procedures for expericnced t
may be taken, but these often cause additi e
Transistors, circuit components, or printed circuit bpards

SOLDERING: A well-unned, hot, clean soldering iron tip

will make soldering easier, without causing damage 1o the
printed circuit board or the components mounted on it
Regular use of a sponge cleaner will mainizin a |

soldering surface. The heat available at the tip, {not the watt
age of the iron) is important. Scme 50-watt irons reach
temperatures of 1,000° F, while others will hardly
solder, Small-diameter tips should be used for single solder
connections, pyramid and chisel tips for large arees,

Always disconnect the AC power cord from the fing when
soldecing. Turning the power switch | s not sufficiant
Power-line leakage paths, through the heating element of
iron, may destroy transistors.

PARTS REMOVAL: If a part is not being returned for in-
warranty factory replacement, it may be cut in half {with
diagonal cutting pliers) to make removal easier. Multipie
terminal parts, such as IF transformers, or electrolytic
capacitors, should be removed using special de-soldering tips
made especiaily for this purpose. Removing solder from
terminails, reduces the possibility of breaking the printed
¢irguit board when the part is removed.

ACCIDENTAL SHORTS: A clean working area, free of
metal particles, screws, etc., is an impertant preventive in
avoiding servicing problems. Screws, removed from the
chassis during servicing, should be stored in a box until
needed. While a set is operating, it takes only an instant for a
base-to-collector short to destroy a transistor {and others
dirsct-caupled to it). In the time it takes for a2 dropped
machine screw, washer, or screwdriver, to contact a pair of
socket terminals {or terminal and chassis}, a transistor can be
ruined.

SOLID-STATE DEVICES: Integrated Circuits contain the
equivalent of many circuit parts, including transisters, diodes,
resistors, and capacitors. The preferred troubleshooting pro-
cedure requires isolating the trouble to one stage using AC
signal tracing rmethods. Once the suspected stage is located,
the DC voltages at the input and output leads are measured to
give an accurate indication of the operating conditions of the
IC. OO NOT use an chmmeter to check continuity with the
IC mounted on the printed circuit board. Forward biasing the
internal junctions within the IC may burn out the transistors.
Do not replace a defective IC untii all external resistors,
capaciters, and transformers are checked f{irst, to prevent the
replacermnanst 1C from failing immediately due 10 a defect in
the connecting compenents. Solder and unsolder each lead
separately using a pliers or other heat sink on the jead to
prevent damage from excessive heat. Check that the leads are
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SERVICE PROCEDURES
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|
DIAL STRINGING |

(1) Remove dress panel. Refer to REMOVING DRESS
PANEL procedure.

{2) Remove dial pointer,

{3) Remove dial giass assembly. Refer to REMOVING DAL
GLASS ASSEMBLY procedure.

(4} Rotate the tuning capacitor drive-drum to its maximum
CCW position. Loosen the machine screw in the center of
the drive-drum and remave the cid dial cord.

{5) Tie end of new dizal cord to one end of dial spring. Fasten
spring ta bottom right ear inside drive-drum. See Figure 1.

(6) Run the dial cord through the slot in the rim of the drive- .

drum and set in the underside of groove 3.

{7) Puii dial cord taut and wrap Z turns CCW around tuning
shaft. See Figure 2,

(8) Guide the dial cord under and around pulley ‘A", across
to the ieft side, around pulley “B”, and over pulley “C"", Keep
dial cord taut during this procedure.

(9} Rotate the drive-drum to its maximum CW position, al-
lowing the cord te wind onto the drive-drum. Keep the dial
cord taut during this procedure.

{10) Guide the dial cord under the drive-drum and into
groove 5. Bring the dial cord arcund groove 5 and into the
slot in the drive-drum. See Figure 3.

(11) With the machine screw loesened, place the cord under
the beveled washer, pull the dial cord taut, and tighten the
screw.

112} Turn the tuning shaft to rotate the drive-drum fully
CCW and fully CW to distribute the tensioning along the dial
cord,

{13) Repeat steps {11) and (12) until dial spring is tensioned.
{t4] Remount the dial glass assembly using the three mount-
ing screws removed previously.

[15) Place the dial cord over and under the tabs on the rear
of the dial pointer (see detait), and place the pointer on the
top of the dial giass panel rail.

{16} Turn the tuning shaft fully CCW. Slide the dial pointer
o zero (Q) calibration mark on the logging scale while holg-
ng tuning shaft fully CCW. Cement dial pointer to dial cord
1o prevent slippage. Allow cement to thoroughly dry.

[17) Aeinstall the dress panel and knobs. Reconnect all leads
removed previously) to their respective terminals.

118) Check dial calibration. Refar to FM FRONT END
ALIGNMENT and AM RF ALIGNMENT,

{19} Remount top cover removed previously.

CLEANING FRONT PANEL

WARNING: Use only plain lukewarm water for moistening
& freshly laundered, soft lint-free cloth to clean the front
contrel panel.




SERVICE PROCEDURES

REMOVING DRESS PANEL

{1} Disconnect AC power cord.

(2) Remove the screws which hold the top cover to the
chassis. Remove the cover.

{3) Gently pull the leads off the terminal pins behind the
TUNE-QO-MATIC dial assembly, Seventeen push-on terminal
leads connect the panel-mounted dial assembly to the chassis
circuitry and must be disconnected in order to remove the
ciress panel. Label each lead with its associated pin location
to make replacernent easier later.

(4} Gently pull all knobs off the front dress panel control
shafts. Remove the hex nuts from the shafts and remove panel
by pulling forward over the shafts.

{5) Reverse procedure for reassembly.

REMOVING DIAL GLASS ASSEMBLY

{1} Remove dress panel. Refer to REMOVING DRESS PANEL
procedure.

{2) Untwist the cable harness located behind the meter.

{3) Gently pull the six meter leads from the terminal pins on
the connecting board and chassis, L.abel each lead with its
associated pin location for easy replacement later,

{4) Gently pull the two pairs of dial lamp leads from the
terrninai pins on the coennecting board and label each iead.
{5) Gently pull the two pairs of leads from the MUTING and
STEREO BEACON lamp cartridges from the terminal pins on
the connecting board and AM/FM |F, MPX board, Label
each lead.

NOTE: These fourteen push-on terminal leads which con-
nect the dial glass panel 1o the chassis must be disconnected
in order to remove the dial glass panel.

{8} Remove the left dial lamp to expose the screw holding
the left side of the dial glass panel,

{7) Remove the three screws holding the dial giass panel,
Remove the pane! with the dial glass, right dial lamp, MUT-
ING lamp, STEREQ BEACON lamp, and meter attached by
tilting out the bottom of the pane! and sliding downward.
Be careful to avoid deforming dial pointer,

{8) Reverse the procedure for reassembly.

REPLACING MUTING
OR STEREO BEACON LAMP

{1) Remove dress panel. Refer to REMOVING DRESS PANEL
procedure.

{2) Remove the four screws holding the dial glass to the dial
glass panei. Remove the dial glass.

{3) Untwist the cable harness located behind the meter,

{4) Gently pull the pair of leads of the MUTING or STEREO
BEACON lamp cartridge from their respective terminal pins.
Label each lead with its associated pin location for reference
when installing replacement cartridge.

{5) Remove the defective MUTING or STEREO BEACON
lamp cartridge by pulling through dial glass panel,

{6} Reverse the procedure for reassembly, using the replace-
ment cartridge.

REPLACING DIAL LAMPS

{1) Rermove dress panel, Refer to REMOVING DRESS PANEL
procedure.

{2} Snap out the defective lamp from the spring clip. Place
the new lamp in the socket making sure that the unpainted
side of the lamp faces the edge of the dial glass.

{3) Replace the front dress panel and secure with the hex
nuts removed previcusly. Replace the knobs on the control
shafts.

(4) Recannect the terminal leads (remaved previcusly) to
their respective terminal pins behind the TUNE-O-MATIC
assembly.

(5} Replace the top cover.

REPLACING METER LAMPS

MOTE: The compartmented lamp assembly {(FRC Part No.
W218605-2), mounted on the rear of the meter, contains
thie meter lamps and must be replaced as a complete unit.
{1} Disconnect AC power cord,

{2) Rernave the screws which hold the top cover to the
chassis. Remove the cover.

13} Untwist the cable harness located behind the meter.

(4] Gently pull the four meter lamp leads (top rear of meter)
from the terminal pins on the connecting board and chassis.
Label each lead with its associated pin location for reference
when installing replacement tamp assembly,

(5) Pull the compartmented lamp assembly back against the
springs and lift out.

{6) Lift the meter spring and insert the replacement lamp
assemnbly. Allow the holes in the flange to engage the meter
SCrews,

{7) Connect the four leads to the cosrect pins on the con-
necting board and chassis.

(B} Retwist the cable harness and replace top cover.

REPLACING METER

(1) Remove dress panel. Refer to REMOVING DRESS PANEL
procedure,

{2) Remove dial glass aseembly. Refer to REMOVING DIAL
GLASS ASSEMBLY procedure,

{3) Pull the compartmented lamp assembly back against the
meter spring and lift off, Rermove the spring from the panel.
{4) Gently pry the meter off the dial glass panel, and scrape
the residual adhesive from the panel.

{B) Peel the backing from one side of the replacement.adhesive
mounting pad (FRAC Part No. E51A165), and affix it to the
repiacement meter. Peel the backing from the remaining side
of the adhesive pad, align the meter face over the dial panei
cutout, and firmly press the meter to the back of the dial
glass panel.

(6] Remount the meter spring to panel, Lift the meter spring
and insert the compartmented lamp assembly. Allow the
noles in the flange to engage the meter screws.

7} Remount the dial glass assembly.

I8) Reinstall the dress panel, Reconnect all leads (removed
praviously) to their respective terminal pins.

19} Check meter calibration. Refer to TUNING METER
AND MUTING LEVEL ADJUSTMENTS procedure.

110} Remount top cover.




SERVICE PROCEDURES

REMOVING P.C. BOARDS

To remove a board from its nylon mounts, squeeze the loop
of each mounting clip {using pliers), and lift each corner of

the board. To remount the beard, align the mounting holes

over the ciips, and press firmly,

SERVICING INTEGRATED CIRCUITS

Integrated Circuits are used in this unit to approach the theo-
retical maximum of AM suppression and noise limiting, These
IC’s contain the equivalent of many circuit parts, including
transistors, diodes, resistors, and capacitors. These integrated
circuits are high-reliability devices, requiring minimum ser-
vicing. In the unlikely event that an IC requires servicing, it
should be serviced in the same way as a transistor.

The preferred troubleshooting procedure requires isolating
the trouble to one stage using AC signal tracing methods.
Once the suspected stage is located, the integrated circuit can
be checked by measuring the DC voltages at the input and out-
put teads of the |C using a DC VTV M. These DC vocltage mea-
surements give the most accurate indications of the operat-
ing conditions of the integrated circuit.

WARNING: Do not use an ohmmeter to check continuity
with the |C mounted on the printed circuit board. Forward
biasing the internal junctions within the 1IC may burn out

the transistors.

When replacing an integrated circuit, the following precau-
tions should be observed:

{1} Do not replace a defective IC until the cause of the
trouble is found. All external resistors, capacitors, and trans
formers should be checked first, to prevent the replacement
integrated circuit from failing immediately due to a trouble
in the connecting components,

{2) Selder and unsolder each lead separately using a pliers or
other heat sink on the lead to prevent damage from excessive
heat.

(3) Check that the leads of the replacement IC are connected
10 the correct locations on the printed circuit board before
turning the set on.

FUSES

EXPORT CHASSIS ONLY:

Additional safety fuses are used in the transformer secondary
circuits of this receiver, to provide increased protection. For
fuse type and rating, refer to MAIN CHASSIS schematic,

For added safety, the power amplifier module in this receiver
is individually fused. For fuse type and rating, refer to POWER
AMPLIFIER MODULE schematic.

POWER AMPLIFIER CENTER
VOLTAGE TEST

NOTE: Allow set to warm up at least 30 minutes before
making measurements or adjustments.

Turn VOLUME control to minimum. Set SPEAKERS switch
to MAIN,

{1) Connect an 8-ohm toad resistor across the LEFT
SPEAKERS MAIN terminals, In parailel with the load re-
sistor, connect the input leads of a DC VTVM. Meter should
read 0 volt (£100mV).

{2) Remove the B-ohm load resistor. Meter should read O volt
{£100mV).

{3) Repeat the preceding steps for right channel,

POWER AMPLIFIER IDLING
CURRENT ADJUSTMENT

NOTE: Allow set to warm up at least 30 minutes before
mak ing measurements or adjustments,

WARNING: Before using the DC-VTVM in the following
procedure, make sure the DC VTVM is isolated from the
power line, and there is no ground connection between the
DC VTVM and other test equipment,

Turn VOLUME control to minimum.

{1) Connect ground lead of DC VTVM to pin 8C on left
channel of predriver/driver board. Connect probe of DC VTVM
to pin 8Z on predriver/driver board.

(2) Adjust pot. R815 (OUTPUT BI1AS ADJUST) for DC
VTVM reading of 15 mV.

{3) Connect ground lead of DC VTVM to pin 8J an right
channel of predriver/driver board. Connect probe of DC VTVM
to pin 8C on predriver/driver board.

{4) Adjust pot. R816 for DC VTVM reading of 15 mV.

POWER OUTPUT MEASUREMENT

The output amplifier of this unit is designed to deliver its full-
rated power with program material {voice or music) into 8-
ohm loads for an indefinite period of time. When a constant
audio tone is used as a signal to measure the maximum con-
tinuous RMS power output, the following precautions must
be taken:

(1) Measure the power output of one channel at a time.

(2} Limit the measurement period to 10 minutes with a

load resistance of 8 ohms.

(3) Use a load resistor with a power rating of at least 100
watts.

WARNING: If the power output of both channets is mea
sured simultaneously, use a load of 8 chms per channel and
limit measurements to a pericd not longer than 5 minutes,
NOTE: This unit uses a high temperature cutout switch to
protect the amplifier against damage resulting from over-
heating. The switch disables the amplifier by eliminating
drive signal in the audio control amplifier. When the amplifier
cools to normal operating temperature, the cutdut switch
automatically resets.

HARMONIC DISTORTION TEST

Set SELECTOR switch to AUX, SPEAKERS switch to
MAIN, and MODE/TAPE MONITOR switch to STERED. Set
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Figure 4. AM-FM IF, MPX, Meter, Muting Board Alignment Location.

BASS, TREBLE, and BALANCE controis to their center
{fiat) positions.

{1) Connect an 8-chm, 100-watt resistor across the LEFT
SPEAKERS MAIN terminals. In parallel with the load re-
sistor, connect the input leads of an accurately calibrated
AC VTVM.

(2) Connect a low-distortion audio sine-wave generator, set
for 1,000 Hz, to the LEFT AUX IN jack.

(3) Rotate VOLUME control to maximum.

{4) Increase audioc generator fevel for 60 watts output (21,9
V RMS across 8-ohm load}. HD meter should read 0.5% or
less.

{5) Repeat preceding steps for right channel.

INTERMODULATION
DISTORTION TEST

Set SELECTOR switch to AUX, SPEAKERS switch to MAIN,
and MODE /TAPE MONITOR switch to STEREQ, Set BASS,
TREBLE, and BALANCE controls to their center {flat) po-
sitions.

(1) Connect an 8-ohm, 100-watt resistor across the LEFT
SPEAKERS MAIN terminals. In parallel with the load re-
sistar, connect the input leads of an IM analyzer and the in-
put leads of an accurately calibrated AC VTVM.

(2} Connect IM-analyzer generator output to the LEFT AUX
IN jack.

{3} Rotate VOLUME control to maximum.

{4) Increase IM-analyzer generator output for 60 watts out-
put {17.9 V RMS across 8-ohm load). 1M meter reading
shouid be 0.8% or less.

(5) Repeat preceding steps for right channel.

NOTE: If any of the preceding instructions differ from those
in the IM-analyzer instruction manual, it is best to follow

those in the manual. If a load re
rating is built into the IM analy
not required,

istor of 100-watt (or higher)
zer, a separate load resistor is

FM iF AND DETECTOR
ALIGNMENT

Depress MANUAL pushbuttan, and turn AFC switch to OFF.
Sat MANUAL TUNING dial pointar te zero (0 calibration
mark on the logging scale. Depress MUTING OFF pushbutton
switch. Set SELECTOR switch to FM, and turn VOLUME
contrel to minimum,

{1} Disconnect capacitor C4 (0.02 uF) and wire lead from
Test Point 301 (pin 3H on AM/FM IF, MPX board}. Con-
nect scope vertical input to Test Point 301 {pin 3H). Con-
nect scope ground lead to pin 3G.

{2} Connect 10.7 MHz sweep generator to Test Point 751

{pin 7G on FM Front End board), Connect ground lead of
generator to pin 7F. Set generator output level 1o approxi-
mately 10 mV output and adjust sweep to observe |F re-
sponse curve.

(3) Carefully adjust C775 and C780 {on FM Front End
board} for maximum gain and symmetry (see Figure 5). Cover
trimmer holes with tape after alignment,

(4] Carefully adjust top core of IF transformer 2302 (on
AMIFM {F, MPX board) for maximum gain and symmetry.
Carefully adjust bottom core for symmetry and minimum
amplitude.

(5} Disconnect scope connections. Reconnect capacitor C4
and wire lead to Test Point 301 {pin 3H on AM/FM IF, MPX
toard) removed previously. ;

[B) Connect scope vertical input to Test Point 302 (tip of
resistor R332, 180k, on AM/FM IF, MPX board), Carefully
adjust core of |F transformer Z308 for maximum gain and



SERVICE PROCEDURES

Figure 5. Figure 6.
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symmetry. Carzfully adjust top and bottom core of 2304

for maximum gain and syrmmetry {see Figure 6). DO NOT
READJUST 2202,

(7) Connect scope vertical input to Test Point 303 (pin 3M
on AM/FM IF, MPX board). Adjust generator level and sweep
to observe detector S’ curve. Adjust bottom core of 2306
first, then top cere for maximum gain and symmetry {see
Figure 7). Reduce generator sweep 10 zero (sweep off).

{8) Connect OC VTVM to Test Point 303 (pin 3M). Use most
sensitive meter scale setting.

{9} Slightly readjust top core of 2306 for zero (0} reading
{within £0.1 voit) on DC VTVM,

FM FRONT END ALIGNMENT

Deprass MANUAL pushbutton, and turn AFC switch to OFF.
Depress MUTING OFF pushbutton switch, Set SELECTOR
switch to FM, and MODE/TAPE MONITOR switch to MONO,
Turn VOLUME contrel to minimum.

{1} Set MANUAL TUNING dial pointer to zero (0) calibration
mark an the lcgging scale. |f the dial pointer is not ¢centered
on the (0} at thes extreme end of knob rotation, reposition
the pointer assambly on the dial cord and cement the pointer
in piace to prevent slippage. Aliow cement to thoroughly dry.
MNOTE: Repositioning dial pointer may require realignment
of AM RF board for correct AM station calibration.

(2} Connect an accurately calibrated DC VTVM to Test
Point 701 (pin 7M on Muting board),

{3) Set dial peinter to 2.3 on logging scale. Adjust R4
MANUAL TUNING pot. {fine adjustment) for 5.63V indi-
cation en DC VTVM. Disconnect DC VTVM from Test Point
701 {pin 7M).

(4} Connect an M generator to the FM ANTenna terminals.
Use a 120-chm composition resistor in series with each lead
from the generator (see Figure 8).

{5) Connect a scope and an AC VTVM to either the LEFT or
RIGHT RCDR OUT jack.

(6) Modulate FM generator with 400Hz, +75kHz deviation.
Set generator frequency to 90MHz. During alignment, adjust
generator output as low as possible,

{7) Align (oscillator coil} L754 first, then (RF transformers)
L7583, and L7572, and (antenna coil) L751 for maximum
indication on AC VTVM and oscilloscope.

(8) Set generator frequency and dial pointer to 106MHz.
Align {oscillator trimmer) C769 first, then {(RF trimmers)
C768, and C783, and {antenna trimmer) C754 for maximum
indication on AC VTVM and osciiloscope.

FAepeat alignment procedure at 90MHz and 106MHz
il maximum gain is obtained and dial calibration is cor-

TUNING METER AND
MUTING LEVEL ADJUSTMENTS

MOTE: These adjustments should be performed after FM
= and RF alignment.

Depress MANUAL pushbutton, and turn AFC switch to
OFF. Depress MUTING OFF pushbutton switch. Set SE-
LECTOR switch to FM, and MODE/TAPE MONITOR
switch to MONGO. Turn VOLUME controf te minimum.

1l Connect an FM generator to the FM ANTenna terminals.
sz a 120-ohm composition resistor in series with each lead
fram the generator (see Figure 8),

(2} Set MANUAL TUNING dizal pointer to zero {0} calibra-
rian mark on logging scale. Set FM generator frequency to
raceiver frequency.

{3) Connect a scope and an AC VTVM tc either the LEFT
or RIGHT RCDR OUT jack,

{4} Moduiate FM generator with 400 Hz, £75 kHz deviation.

N3 7a3 \KJ\—-—)

Figure 8. Connections To Provide 300-ohm Generator
Output Impedance. Matching Resistors Reduce Gen-
erator Voltage By Half At Antenna Terminals.
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DC QUTPUT
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IL2047A112

Figure 9. AUTOSCAN Board Alignment Location.

Set generatar output 12 very low level (approximately BuV)
until noise interference ‘s visible on sine wave. Adjust gen-
erator frequency to certar noise interference on the positive
and negative half cycles. See Figure 10.

(5) Set generator deviziion to £25kHz. Increase generator
output to 1,000 uV. Agjust 2901 {on AUTQSCAN board)
for maximum reading cn front panel tuning meter,

{8) Increase generator output level to maximum {approxi-
mately 100mV} and set VIETER DEFLECTI!ON ADJUST
pot. R926 {on AUTOSCAN board) for front panel tuning
meter indication of 4.5, Release MUTING OFF pushbuttan
switch 10 out position.

{7) Set generator output level as low as possible (to or near
zero). Sine wave on scoce should disappear. Slowly increase
generétor output level until sine wave reappears on scope.
Genegrator output level snould be 12 uV,

{8A} If output level setiing is less than 12 uV, turn MUT-
ING LEVEL pot. R910 lon AUTOSCAN board) counter-
clockwise until signa! disappears on scope, then set gene-
rator level to 12 uV anc turn R910 slowly clockwise until
signal reappears.

{8B) If output level setting is more than 12 uV, set output

level to 12 uV and turn R910 clockwise until signal re-
appears on scope,
(3) Repeat step {7} to check adjustment.

AUTOSCAN ADJUSTMENTS

Depress AUTOSCAN pushbutten. Set SELECTOR switch

to FM, and turn VOLUME control to minimum. Depress
MUTING OFF pushbutton.

{1) Connect DC VTVM to pin 9P (on AUTOSCAN board).
{2) Press in and hold the right {upscaie) AUTOSCAN TUN-
ING pushbutton until pointer of frequency indicator moves
to maximum pasition. DC VTVYM should read +24V to +27V.
Set 108 MHz ADJUST pot, R937 {on AUTOSCAN board)

to center pointer on 108.

{3) Press in and hold the left (downscale) AUTOSCAN
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INS 475

Figure 10,

TUNING pushbutton until pointer moves to minimum po-
sition. DC VTVM should read +3.5V to 5.5V. Set 88 MHz
ADJUST pot, R939 (on AUTOSCAN board) to center
painter on zero (0) calibration mark {on 0-5 scale).

(4) Connect scope vertical input to gither LEFT or RIGHT
RCDR OUT jack. Disconnect DC VTVM from pin 9P and
reconnect 1o pin 9V. Connect a second DC VTVM 1o pin
9A (on AUTOSCAN board).

{5} Connect an FM generator to the FM ANTenna terminals.
Use a 120-0hm composition resistor in series with each lead
from the generator (see Figure 8). Modufate generator with
400 Hz, 75 kHz deviation. Set generator frequency ta 88
MHz, and ocutput ievel to 1,000 uV.

(6] Press in right {upscale} AUTOSCAN TUNING push-
butten momentarily (release immediately after pushing in).
AUTOSCAN circuit should tune receiver to FM generator
signal and sine wave should appear on scope.

{7) Carefully adjust HOLD CONTROL pot. R316 (on
AUTOSCAN board) for maximum reading on second DC
VTVYM {+3.5V to 4.5V on pin 9A). Nete that §first DC VTVM
should irdicate 8 volt on pin 9V when second DC VTVM
indicates maximum voltage on pin 9A. Signal trace on
scope should be clean sine wave,

{8) Reduce FM signa! generator output level to 15 uV. Sine
wave on scope should remain locked in.

(2) Press in left {downscale) AUTOSCAN TUNING push-
button momentarily, to make signal disappear. Press in
right {upscale) pushbutton momentarily. AUTQSCAN cir-
cuit should retune receiver to FM generator signal and sine
wave should reappear on scope.

{10} Set FM signal generator frequency to 108 MHz, and
output level to 1,000 uV. Press in right (upscale) pushbutton
until AUTQOSCAN circuit tunes to generator frequency,
Repeat steps (8) and {9).

AFC TEST

NOTE: FM IF, Detector, and Front End Alignment should
be checked befbre starting this procedure,

Depress MANUAL pushbutton, and turn AFC switch to
OFF. Depress MUTING OFF pushbutton switch. Set SE-
LECTOR switch to FM, and MCDE/TAPE MONITOR
switch to MONO.

{1) Set MANUAL TUNING dial pcinter to strong local
station, for tuning meter reading of approximately 4.5,
(2) Detune slowly, downscale, until tuning meter indi-
cates 2.5. Turn AFC switch to ON. Tuning meter should
indicate between 4 and 5,

220K
172 WATT
5%
FROM 10
2.2K VERTICAL
TEST POINT 175 WATT
g ik INPUT ON

OSCILLOSCCPE

L >

= INS456A

Figure 11. Voltage Divider Probe.

{3} Turn AFC switch to OFF. carefully retune to station.
Detune slowly, upscale, until tuning meter indicates 2.5.
Turn AFC switch to ON. Tuning meter should indicate be-
tween 4 and 5.

MULTIPLEX ALIGNMENT

Two methods of aligning the multiplex decoder are given.
The preferred procedure uses a multiplex generator with RF
and 19 kHz outputs and with 1 kHz modulation, such as the
FISHER 300 Multiplex Generator. This is the better method
of alignment because the front end and |F stages are also
checked through the use of this procedure. An alternate pro-
cedure for use with multiplex generators not having an RF
output is also given.

PREFERRED ALIGNMENT PROCEDURE

NOTE: Check the alignment of the IF amplifier before align-
ing the multiplex decoder, Poor IF alignment can make proper
MPX adjustment impossitle.

Depress MANUAL pushbutton, and turn AFC switch to OFF.
Depress MUTING OFF pushbutton switch. Set SELECTOR
switch to FM, and MODE/TAPE MONITOR switch to
STEREQ. Turn VOLUME control to minimum.

(1) Connect RF output of multiplex generator to the FM
ANTenna terminals. Use a 120-ohm compasition resistor in
series with each lead from the RF output (see Figure 8). Set
MPX generator for external modulation with 18 kHz pilot
carrier, £7.5 kHz deviation (10% pilot, no audia). Tune re-
ceiver to RF frequency of MPX generator.

(2} Connect DC VTVM to Test Point 403 {pin 4G on AM/FM
IF, MPX board).

(3) Adjust cares of 2401 and Z402 (on AM/FM IF, MPX
board) for maximum reading on DC VTVM.

{4) Connect output of audio generator, set for 1 kHz, to the
external ‘modulation input of MPX generator and to external
sync input of an oscilloscope. Adjust audio generator level
for compaosite signal £75 kHz deviation (10% pilot, 90%
audio}.

{5) Connect AC VTVM to LEFT RCDR QUT jack. Connect
scope through voltage divider probe (see Figure 11) to Test
Point 402 (4K on AM/FM IF, MPX board).
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Figure 13. Composite Input To Multiplex Decoder

[6) Set R107 SEPARATION CONTROL (on preamplifier
board) to mechanical center. Adjust core of 2403 {on AM/FM
IF, MPX beard} for maximum gain and as straight a base-line
as possible on scope (see Figure 12). AC VTVM sheuld read
minimum,

{7} With MPX generator modulated on right channel anly,
connect AC VTVM to RIGHT RCDR QUT jack. Record
readingon AC VTVM.

(8} Set MPX generator to modulate left channel only. Adjust
R107 SEPARATION CONTROL {on preampiifier board) for
minimum reading on AC VTVM; at least 35 dB below reading
recorded in step (7). Record reading.

(9) Connect AC VTVM 10 LEFT RCDR OUT jack. Same read-
ing £2 dB as recorded in step (7).

{10} Set MPX generator to modulate right channel only. Same
reading +3 dB as recorded in step {8}.

NOTE: If equal readings cannot be obtained in steps (8) and
{10} Readjust Z402 slightly {on AM/FM IF, MPX board)

and repeat steps (7) through (10},

ALTERNATE ALIGNMENT PROCEDURE

Set SELECTOR switch to FM, and MODE/TAPE MONITOR
switch to STEREQ, Turn VOLUME control to minimum.

(1) Disconnect the jumper lead going to pin 4A (on AM/FM
IF, MPX board) and connect the output of the muitiplex
generator through a 15k resistor to pin 4A.

(2} Connect DC ¥V TVM to Test Point 403 [pin 4G on AM/FM
IF, MPX board). Connect the vertical input of the scope to
pin 44,

(3) Set MPX generator for 19 kHz pilot carrier cutput only.

Adjust pilot level for appraximately 120 mV peak-to-peak
inpuit at pin 4A,

{4} Adjust cores of Z401 and Z402 (on AM/FM IF, MPX
board) for maximum reading on DC VTVM.

{5} Connect output of audio generator, set for 1 kHz, to the
external modulation input of MPX gensrator and to the ex-
ternal syng input of an oscilloscope. Adjust audio generator
lavel for 1.2 volts peak-to-pesk composite MPX input (10%
pilot, 90% audio). See Figure 13, Madulate right channel
only. Proceed with steps (5] through (10) of PREFERRED
ALIGNMENT PROCEDUHE.

{6) Reconnect the jumper l=ad going to pin 4A {on AM/FM
IF, MPX board) removed previously,

AM IF ALIGNMENT

Set SELECTOR switch to AM, and MODE/TAPE MONITOR
switch to MONO, Turn VOLUME control to minimum.

{1) Connect 455 kHz sweep generatar to Test Point 502 (pin
5N on AM RF board). Use a 0.1 uF capacitor in series with the
generator lead. Connect generator ground to pin 5C,

(2} Connect vertical input of scope to Test Point 503 (pin R
on AM RF board]. Connect scope ground to pin 54.

(3) Temporarily disconnect |F output iead from pin 5K,
Adjust generator level and sweep to observe |F response curve,
Set generator output as low as possible.

(4) Align top and bottom cores of 2503 {on AM RF board)
for maximumn gain and symmetry (see Figure 14). Reconnect
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Figure 14,

IF output lead to gin 5K (removed previously).

(5) Disconnect scope input and ground from AM RF board,
Connect scope input to Test Point 306 (pin 3Q on AM/FM

IF, MPX board). Connect scope ground to pin 3R.

{6) Align top and bottom cores of 2301 and 2303 (on AM/FM
IF, MPX board) for maximum gain and symmetry (see Fig-
ure 15},

AM RF ALIGNMENT

NCTE: AM IF alignment should be performed before
starting this grocedure.

Set1 SELECTOR switch to AM, and MODE/TAPE MONITOR
switch 10 MONO. Turn VOLUME control ta minimum.

{1) Set MANUAL TUNING dial pointer to zero {0} calibra-
tion mark on the logging scale. If the dial peinter does not
coincide with the O at the extreme end of knob rotation, re-
position the pointer assembly on the dial cord and cement
the pointer in place to prevent slippage. Allow cement tc
tharoughliy dry,

NOTE: Repositioning the dial pointer may require realign-
ment of FM RF board for correct FM station calibration.

{1} Open the AM ANTenna GND link at the antenna ter-
minals. Connect an AM generator to the AM ANTenna and
GND terminals.

{3) Connect 3 scope and an AC VTVM to either the LEFT

or RIGHT RCDR QUT jack.

(4) Set AM generator frequency and MANUAL TUNING dial
pointer to 600 kHz. Use 30% modulation with 400 Hz, Set
generator output as low as possible.

{5} Align oscillator coil Z502 (on AM RF board} for maximum
reading on AC VTVM and maximum waveform amplitude and
symretry.

{6) Set AM generator frequency and MANUAL TUNING dial
pointer to 1400 kHz. Adjust cscillator trimmer C535 {on AM
RF board) for maximum reading on AC VTVM and maxi-
mum waveform amplitude and symmetry,

{7} Repeat alignment several times untii maximum gain and
symmetry are obtained. Keep generator output as low as pos-
sible during all adjustments.

PROCEDURES
—
IOkHz IOkHz
Figure 15.

(8) Reset AM generator frequency and MANUAL TUNING
dial pointer to 800 kHz, Align mixer coil 2501 and RF coil
L501 for maximum reading on AC VTVM, and clean sine
wave on scope.

{9) Reset AM generator freguency and MANUAL TUNING
dial pointer to 1400 kHz. Adjust mixer trimmer C534, and
antenna trimmer C533 for maximum audio indication on
AC VTVM and clean sine wave on scope,

{10) Repeat steps (8) and {9) several times until maximum
gain is obtained. Keep generator output as low as possible
during all adjustments.

(11) Set MANUAL TUNING dial pointer to approximatety
600 kHz. Tune to local noise, or weak station for tuning
meter reading of approximately 2.5, Place lcop-end of Test
Loop Stick (see Figure 18) near end of receiver antenna. Ob-
serve tuning meter. Place ferrite core-end of Test Loop Stick
near end of receiver antenna. Observe tuning meter. If tuning
meter reading decreases when loop-end, or rod-end of Test
Loop Stick is brought near receiver antenna, antenna circuit
is correctly aligned.

NOTE: Loop-end of Test Loop Stick decreases antenna in-
ductance; rod-end of Test Loop Stick increases antenna in-
ductance.

{12} Repeat step (11) at 1400 kHz.

(13) Close AM ANTenna GND link (opened previously).

FERRITE ROD
(WITHOUT WINDINGS) ;
SHORTED

LOOP CEMENT-
* €0 TO ROD
END.

Figure 15. Test Loop Stick. Single {Shorted) Loop Of
Wire Mounted On End Of Ferrite Red. Loop Diameter,
Wire Size, Or Ferrite Material Non-Critical.
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FISHIERESIERIVIIGERBUININEST | N

Fuse changes have been made in bthe 4L0-1 and 500-TX véceivers (and
the 505-T and 800-T export versions).

{1) Fuses (in serles with the emitters of the output transistors)
have been removed from the Power Amplifier circuits.

{2) Fuses {in seriess with the amplifier B+ and B-) have been
added to the Power Supplies for protection.

All 450-T, 500-TX, 505-T7, and 800-T receivers which are returned
for service should be nodified as follows:

(L) sclder an insulated jumper across cach of the
emitter fuses on the Power Amplifiers.

N \f NN

<
—
POWER ANPLIFIERS \
450=-T(505-T)] (2a)Solder two 5 AMP Slo-Elo pigtail fuses (each fuse \
FR Part No. FL51313-8) cn the Power Supply board in
the positions shown. Use an insulating sleeve (as
Y tshown) to aveoid sheorts. Then reconnect the fwo red
AC B+ leads: move one lead from pin 9RR to pin 9P:
move the other lead from pin $8S to pin 9Q.
i i L P
ass ®
’7 ® |
®
|
O
®
[ mevem—
430~T IAND 505-T) POWER SUPPLY
500-TX{800-7} | (2b)Cut and remove the two fuse jumpers on the Power
Supply board. Solder two 5 AMP Slo-Blo pigtail fuses
(each fuse FR Part No. FL51313-8} in place of the
jumpers as shown.
No. l46

November 1971

J00-TX [AND 800-T) POWER SUPPLY






