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The following equipment is required to completely test and align modern high-fidelity amplifiers, tuners, and receivers.

Line Voltage Autotransformer or Voltage Regulator 10.7 MHz Sweep Generator

DC Vacuum Tube Voltohmmeter Multipiex Generator

Accurately Calibrated AC Vacuum Tube Voitmeter (preferably with RF output)

Oscilloscope {{Flat to 100 kHz Minimum) 455 kHz Sweep Generator
L.ow-Distortion Audio (Sine Wave) Generator Ferrite Test Loop Stick
Intermodulation Distortion Analyzer 2 — Full Range Speakers for Listening Tests
Harmonic Distortion Analyzer Stereo Source — Turntable, Tape Recorder, etc.
2 — Load resistors, 4-Ohms, 100 Watt (Minimum Rating}

AM/FM Signal Generator

Soldering Iron with Small Tip, Fully Insulated from AC Line
Suction Desoldering Tool

CAUTION: This precision high-fidelity instrument should be serviced only by qualified
personnel, trained in the repair of transistor equipment and printed circuitry.

Many of these items are included only as a reminder — they
are normal procedures for experienced technicians. Shortcuts
may be taken, but these often cause additional damage to
transistors, circuit components, or printed circuit boards.

SOLDERING: A well-tinned, hot, clean soldering iron tip
will make soldering easier, without causing damage to the
printed circuit board or the components mounted on it.
Regular use of a sponge cleaner will maintain a clean
soldering surface. The heat available at the tip, (not the watt-
age of the iron) is important. Some 50-watt irons reach
temperatures of 1,000° F, while others will hardly melt
solder. Small-diameter tips should be used for single solder
connections, pyramid and chisel tips for large areas.

Always disconnect the AC power cord from the line when
soldering. Turning the power switch OFF is not sufficient.
Power-line leakage paths, through the heating element of the
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. Multiple
terminal parts, such as |F transformers, or electrolytic
capacitors, should be removed using special de-soldering tips
made especially for this purpose. Removing solder from
terminals, reduces the possibility of breaking the printed
circuit board when the part is removed.

ACCIDENTAL SHORTS: A clean working area, free of
metal particles, screws, etc., is an important 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
direct-coupled to it). In the time it takes for a 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 transistors, diodes,
resistors, and capacitors. The preferred troubleshooting pro-
cedure requires isolating the trouble to one stage using AC
signal tracing methods. 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
1C. DO NOT use an ochmmeter 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 until all external resistors,
capacitors, and transformers are checked first, to prevent the
repiacement {C from failing immediately due to a defect in
the connecting components. Solder and unsolder each lead
separately using a pliers or other heat sink on the lead to
prevent damage from excessive heat. Check that the leads are

connected to the correct locations on the printed circuit
board before turning the set on.

Whenever possible, a transistor tester should be used to de-
termine the condition of a transistor or diode. Qhmmeter
checks do not provide conclusive data, and may even destroy
the junction(s) within the device.

Never attempt to repair a transistor power amplifier module
until the power supply fiiter-capacitors are fully discharged.

If an output or driver transistor becomes defective (opens or’
shorts), always check ALL direct-coupled transistors and
diodes in that channel. in addition, check the bias pot., and
other parts in the bias network, before instaliing replacement
transistors. All output and driver transistors in one channel
may be destroyed if the bias network is defective. After parts
replacement, always check the bias adjustment for specified
idling current,

in some applications, replacement of transistors must be made
from the same beta group as the original type. The beta group
is indicated by a colored marking on the transistor. Be sure
to include this information when ordering replacement
transistors.

When mounting a replacement power transistor, be sure the
bottom of the flange, mica insulator, and the surface of the
heat sink, are free of foreign matter. Dust and grit will
prevent flat contact, reducing heat-transfer to the heat sink.
Metallic particles can puncture the insulator, cause a short,
and destroy the transistor.

Silicone grease must be used between the transistor and the
mica insulator, and between the mica and the heat sink, for
best heat transfer. Use Dow-Corning DC-3, or an equivalent
compound made for power transistor heat conduction.

Use care when making connections to speakers and output
terminals. To reduce the possibility of shorts, lugs should be
used on the exposed ends, or stranded wire should be tinned
to prevent frayed wire ends. Current in the speakers and out-
put circuitry is quite high — poor contacts, or small sized
wire, can cause significant power losses in the system. For
wire lengths greater than 30 feet, 16 AWG, or heavier, shouid
be used.

VOLTAGE MEASUREMENTS: Afl voltages are measured
with the line voltage adjusted to 120 volts. All measured
voltages are +£10%. DC voltages are measured to ground
with a VTVM, with no signal input unless otherwise noted.
AC signal voltages are measured under the condition
specified on the schematic.

ALIGNMENT PROCEDURES: DO NOT attempt realignment
unless the required test equipment is available, and the
alignment procedure is thoroughly understood.
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REQUIRED TEST EQUIPMENT
MECHANICAL DISASSEMBLY
DIAL STRINGING

HARMONIC DISTORTION TEST
CHASSIS LAYOUT

POWER SUPPLY

MAIN CHASSIS

POWER AMPLIFIER

REMOVING DRESS PANEL

(1) Unplug AC power cord.

{2) Remove screws securing the top and bottom covers to the
chassis and heat sink. Remove the covers.

(3) From the rear of the panel, remove the two screws
securing the TUNE-O-MATIC pushbutton assembly to the
back of the panel. Gently pull asseinbly away from panel.

(4) Gently pull the SELECTOR, BASS, TREBLE,
BALANCE, VOLUME, and TUNING knobs from the control
shafts. Remove the hex nuts from the shafts and remove
panel.

{5} Reverse procedure for reassembly.

REMOVING DIAL GLASS ASSEMBLY

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

(2) Gently pull the four leads from the terminal pins on the
top rear of the meter and label each lead with its associated
pin location for easy replacement.

(3} Gently pull the two pairs of dial lamp leads from the
terminal pins on the chassis and label each lead.

(4) Gently puli the pair of meter leads from the terminal pins
on the chassis and label.

{5) Remove the screws holding the dial glass panel. Remove
the panel with the dial glass, pilot lamps, and meter attached
by tilting out the bottom of the panel and sliding downward.
Be careful to avoid deforming dial pointer.

(6) Reverse procedure for reassembly.

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 board, align the mounting holes
over the clips, and press firmiy.

To remove any of the three boards containing the front panel
controls and switches, use the foliowing procedure:
{1) Remove dress panel. Refer to REMOVING DRESS
PANEL procedure.
{2} a. Remove CONTROL AMPLIFIER board by removing
hex nuts from BASS, TREBLE, and BALANCE controls.

b. Remove each pushbutton mounting board by removing
the appropriate pushbutton knobs and the two screws and
nuts holding the switch to the chassis.

0~ OGO G Rk WN

CONTROL AMPLIFIER
PREAMPLIFIER
FM RF 10

AM RF 11
TUNER ALIGNMENT 12-13
AM-FM IF, MPX, METER, MUTING 14-15
PUSHBUTTON-SWITCH BOARDS 16
TUNE-O-MATIC 16

REPLACING DIAL LAMPS

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

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

(3} Replace the dress panel and knobs.

REPLACING STEREO BEACON
AND METER LAMPS

NOTE: The compartmented lamp assembly (FR No.
M21C604-2), mounted on the rear of the meter, contains the
meter lamp and the STEREO BEACON lamp, and must be
replaced as a complete unit.

{1) Unplug AC power cord.

(2) Remove the screws securing the top cover to the chassis
and heat sink. Remove the cover.

(3) Gently pull the four wires off the terminal pins on the
top rear of the meter. Label each wire with its associated pin
location to make replacement easier.

{4) Gently unsnap the compartmented lamp assembly from the
top rear of the meter.

(5) Center the replacement lamp assembly between the
flanges and press firmly on to meter.

(6) Reconnect the four wires to their associated terminal
pins on the replacement lamp assembiy.

(7} Replace the top cover.

REPLACING METER

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

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

{3) Gently pry the meter off the dial glass panel, and scrape
off the residual adhesive.

{4) Peel the backing from one side of the replacement
adhesive mounting pad (FR No. EB1A219), and affix it to
the repiacement meter (FR No. M21C604-1). Peei the
backing from the remaining side of the pad, align the meter
face over the panel cutout, and firmly press meter to back of
panel.

{5) Remount dial glass assembly.

(6} Reinstall dress panel. Reconnect all leads to their respective
terminal pins.

{7) Check meter calibration. Refer to FM ALIGNMENT
procedure.

(8) Install top and bottom covers.



DIAL STRINGING

(1) Remove screws securing top and bottom covers to chassis
and heat sink. Remove covers. Remove pointer.

(2) Rotate tuning capacitor fully CCW. Loosen screw in
center of drum and remove old dial cord.

(3) Tie end of new cord to end of dial spring. Fasten spring
to bottom right ear inside drum. See illustration.

(4) Run cord through rim slot into underside of groove 3.

(5) Pull cord taut and wrap 2 turns CCW around tuning shaft.
See detail.

(6) Guide cord under and around pulley A", and around
pulleys “B'" and “C"’. Keep cord taut.

{7) Rotate drum fully CW, aliowing cord to wind onto drum.
(8) Guide cord under drum into groove 5, through rim slot,
and under washer.

{9) Pull cord taut, and tighten screw.

(10) Rotate drum CCW and CW to distribute tensioning.
{11) Repeat steps (9) and (10} until spring is tensioned.

(12) Place cord over and under tabs on pointer {see detail),
and piace pointer on top of rail.

(13) Turn tuning shaft fully CCW. Slide pointer to (0} while
holding tuning shaft fully CCW. Cement pointer to cord to
prevent stippage. Allow cement to thoroughly dry.

(14) Check dial calibration. Refer to FM/AM ALIGNMENT.

DIAL POINTER
DETAIL

START
DRUM FULLY COUNTERCLOCKWISE
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 HARMONIC DISTORTION TEST

CAUTION:

{A) Measure the power of one channel at a time.

(B} Limit measurements to 10 minutes.

(C) Use a load resistor with a minimum rating of 100 watts.

Set BASS and TREBLE controls to flat, and SELECTOR
switch to AUX. Depress MAIN SPKRS switch, Unplug AC
power cord.

(1) Connect a low-distortion sine-wave generator to the
LEFT AUX IN jack. Set generator frequency to 1,000 Hz
and output level to minimum.

(2) Connect a 4-ohm load resistor between the LEFT
SPEAKER MAIN and COMmon terminals. In parallel

with the load resistor, connect the input ieads of an HD analy-
zer and the input leads of an accurately calibrated AC VTVM.
(3) Connect AC power cord and rotate VOLUME control to
maximum.

{(4) Increase generator level for 40 watts output {12.7V RMS
across the 4-ohm load). HD analyzer should indicate 0.5% or
less.

(5) Repeat preceding steps for right channel.
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3.9 820 100uF ~0.6V \ _sLav 22 TREBLE RO i
g R50160 -241 3 "
CE22326-16 C8I5 (Cai6) 8s) N
220 R207B i
cao RBI7 (R8I0} cazr | 200K | PC2O2
- 1cBas6) 2,7K icazay = 3 2 | PCSDEIBT 57
i T 5 = LR L
- {RB 32! . 39K
ceezaze-s | o a3 - 1200 | c208 R218 R222
~ BX18U) T czla IUF, 35V 47K 47K RIGHT
Q202 20 CL22305-3 i oUTPUT
RA25 {RB26) RBM bt
roz7(neea) 18K TRBCI49C 22K 3I0K 2o | IE 3Ry ! +13£5VI X ~ea VOLOnE
15K R202 CL22305-3 | LOUDNESS CONTROL
caos { mioHT 281 4 czio -l ONTOUR o2 "o
[{:1k4) INPUT O—m—jy
sz (CB04) 0UF
35y t craos | wnsv] | 22K I G204 L
CER2326-1 TO OTHER zown. TRBCI4TB |
CHANNEL 7R|400| 4 R226 R208
680K 56K __|osur | LosuF | cate
j 5| Reegn g 7 0230k
ES <+ 4
BE(8G) >ﬂM Ba(BK) 230K
R208B
- 200K
TRBCI478 4
’ (eass] TRBCI49C =
T REQI60-241
CASE -2 a3
o5 P2020-2,~3:4
OLLECTO % MOUNTED ON ETCHED SIDE OF ~2 ROARD )
oY\ JROI054 E B TRO2053 " -6\ TRolosi #3 USED ON -4 BO AW27198
o o) TRO2054 o o o o
£ c TROIO5S 5 7
L TROZ059 2 o
PB2038-6
U PR PM2(40~3
OTHER CHANNEL PART NUMBERS SHOWN IN PARENTHESIS

_BASS

MODE
r.m,‘,‘. SWITCH

ﬁ228‘1L

RIGHT OUTPUT

RIGHT LQUDNESS
oN

TAP ON RIGHT
VOLUME CONTROL

RIGHT LOUDNESS
"OFF"

LEFT LOUDNESS
"ON®

TAP ON LEFT
VOLUME CONTROL

LEFT LOUDNESS

TO
100044F

MODE  LEFT

SWITCH OUTPUT
MONO P2020-1,-2,-3

IL2020B111A

RIGHT CHANNEL
LEFT CHANNEL

% USED ON —I| BOARD
%% USED ON—2,-3 BOARDS
+ USED ONLY ON -2 BOARD

o L < &3 ,‘
ap, %mcgqm &QUMM&G&%@@&W%&MW
LEFT

I-INPUT-J e

INPUT
% SIX-DIODE PACKAGE ON —3 AND ~6 BOARDS

LEFT
OuUTPUT

| RIGHT CHANNEL
LEFT CHANNEL

P2038-1 TO -6
[L2038BIIICXA
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-
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-
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P2019-1,-3
PREAMPLIFIER

|
Ayl

-
s
o

o
o

e e
ey S
.

H

BCI4TB

ci03
0.47UF

CL22305-t L
| =

+L75V‘ !
C105

500UF
6y

Q
et O
O

EQUALIZATION
INPUT

LEFT #
CHANNEL

o

680K

PHONO
gouaLization  (O-
out
PCIOL
0 W
seLECTOR  (O——
SWITCH

ol
I 7300
PC508187-56
2050
e

AUX
EQUALIZATION

ic RI07 + T
1K

Age

CL22326-8

i
clo7
auF

35V
CL22305-14

RS50B150-18 -14
SEPARATION
CONTROL

RIOB T
470

H

680K

PHONO
EQUALIZATION
ouT

2050

|
I 7300
PCIO2
PC50BIB7-56 I
3‘

O
IJC>

AUX
EQUALIZATION
ouT

PCIO3
PCSOBIBT -58

ouTPUT

'™ clos

i

O Y

7
0.47(\){F RIO2
cLz2308-1 | 229

—
|
|
|
i
l
|
|
|
|
|
|
|
|

N

1
CE22326-8

Qo2
BCl48C

+0.04V

EQUALIZATION
INPUT O

CL22305-14
Qio4
BCi47B

+137V

o
© B o
€ c

Z
¥ p +30V

9
RIGHT®
OUTRUT

R106
470
= BCt478,BCi49C

P20I3
AW27808

L

1 NOT USED ON -3 BOARD.

% NOTE: RIGHT AND LEFT CHANNEL DESIGNATIONS MAY 8E INTERCHANGED ON SOME MODELS.
REFER TO MAIN CHASSIS SCHEMATIC FOR LEFT AND RIGHT CHANNEL IDENTIFICATION.

.

e

e

TO SELECTOR RIGHT
SWITCH  INPUT

LEFT
EQUALIZATION
INPUT

RIGHT
— EQUALIZATION
INPUT

; 04 =
AUX E Fw 7 L oL “ o L AUX
EQUALIZATION _} ‘v ‘ (&) | — EQUALIZATION
ouT ouT

PHONO

PHONQ
EQUALIZATION -~ ~= EQUALIZATION
ouT ouT

cior Cios

LEFT CHANNEL
| RIGHT CHARNNEL
+ NOT USED ON -3 BOARD

QUTPUT QUTPUT




TUNING

5M)

P1535-3
FM FRONT END

o,

VOLTAGE
+3.5T0
+27V T

|
|
.

[e;

RSI3
150K
“\CR502

I_C5I3 RSi4
1000 150K
CR503,

N3/ VARACTOR

VARACTOR TRITOOI-3

Q501 TRI7Q0! -5
TRO6&OII
G

VARACTOR\I ¢/

TRITOO0!-6
+14.85V

TEST POINT

54
L5005
2250C210-147

° Q502

—l—

CE223i8-1

o (A —

4UF §470K
35V

L503
LeiBsos
s
€521 R508 £s22 C5it

c00 ITC®E
c508938-5 €508938-5

R502
220

cs14
O.0lUF

LS50l
LSIAIOL-|

Q503
TRO20I2

L504
1218808

-

[ =]

@
®

R504
3.9K

C517
0.02UF

SL  aFc

C5I2
1TO8

C50B938-5

R516
15K

—O CORRECTION
VOLTAGE

VARACTOR
TRITO0I-}

TO SWITCH
{IN MODELS
WITH

FM LOCAL
OPERATION

JUMPED IN MODELS WITHOUT
FM L.OCAL OPERATION

PI535-3
AW3068

v

=
e
i

.

. S

2

SRR e

f
t 10.7 MHz

IF OUTPUT

L.SW.)

%* SEE SCHEMATIC

i
AFC
+5V TO +27V
TUNING
VOLTAGE

ILIS35BII3E




s

T

=

PART OF
FM_FRONT
END

Z_

AM FERRITE
LOOP
ANTENNA

JH
-
e
i %“ﬁf&u
-

1.2 TO10
C508938-2

R702 R704
iK 47K
CE22326-9

L cros

o e ——

O +1is5v
z702
27508210~ 148 13
Q70!
TROIO27
R706 BE
6.8K
= 400 = =
CP50394-26

470 ‘5 :7E
701

iF BIAS
|
I ZZ50B21Q-141

455 kHz
-
|
l

IF QUTPUT

0

]
o5 If sl L
127010 383

I

C50B938-2 l

+13.7V
Q702
TROIO27

0
70
I7C
3 =
l
C7it X i

7F
47UF
XY
CE22326-2
S
o Eo
B C
TROIO27

r7os L c7i
2.2K ]jaoaz
% USED ON — 1 ,-3 BOARD. + USED ON -{,-2 BOARD
X% USED ON —2,-4 BOARD.  +% USED ON -3 4 BOARD.

* DC VOLTAGE MEASURED FOR
STRONG SIGNAL INPUT.

P2026-110-4
AW2716A

TO OSC.
VARIABLE

—
ol

2 -y
= oW Fros ibﬁ
N . L S =
AM ANT, . '
& VARIABLE

L

L
E

ety

= e

. 2
e
S
ﬁ%i%
s

= | e «
. . . S i i
kL St ‘Wif@‘ifz,@ e xa%i{@gngﬁmmm
i

e

%

i 7
AM

i
l +15V
MIXER
AGC Ll‘\M ANT.'!

* ON UNDERSIDE OF BOARD.

pa2o26
IL2026BliIA




TUNER ALIGNMENT

Turn TUNING knob fully CCW. If pointer is not centered
on {0}, reposition and cement pointer. Except as noted,
maintain generator level as low as possible during alignment.

FM ALIGNMENT

(1) Set SELECTOR to FM, and AFC to OFF. Turn VOLUME
to minimum. Depress MUTING OFF switch.

(2} Disconnect jumper from pin 3N. Connect AC input of
scope to pin 3N, scope ground to pin 3G. Connect an 82k
resistor across scope input.

(3) Connect 10.7MHz sweep generator to pin 5J, generator
ground to pin 5H.

(4) Adjust top and bottom cores of 2305, 2304, 2302, and
£.505 for maximum gain and symmetry. See FM IF
itlustration.

(5) Increase generator level to full output (approximately
100mV]. If necessary, slightly readjust top core of Z305 to
center 10.7MHz marker (see FM IF-LIMITED illustration}.
{8) Reconnect jumper to pin 3N. Disconnect 82k resistor
across scope input.

(7) Reduce generator sweep to zero (sweep off}). Adjust
R328 FM METER ADJ. for front panel tuning meter reading
of 4.5.

(8) Connect a 100k resistor in series with AC input of scope
and connect to pin 4A, scope ground to pin 3L.

(9) Adjust bottom and top cores of Z306. See FM
DETECTOR illustration.

(10} Connect DC VTVM to pin 4A. Use lowest {most
sensitive) range. Readjust top core of 2306 for O VDC,
Disconnect test equipment.

(11) Depress MONO MODE and MANUAL switches. Connect
an accurately calibrated DC VTVM to pin 9B {on
TUNE-O-MATIC board).

{12} Center dial pointer on 88MHz fiducial mark (1.1 on
logging scale). Using a small screwdriver, adjust R2B (on back
of AM tuning capacitor} for exactly 4.3 VDC. Disconnect
DC VTVM.

(13} Connect an FM signal generator to FM ANTenna
terminals through 120-ohm composition resistors, one in
series with each lead from the generator. Connect a scope and
an AC VTVM to the LEFT RCDR QUT jack.

{14) Set generator frequency and dial pointer accurately to
90MHz (1.85 on logging scale}. Modulate generator with
400Hz, *+75kHz deviation. Adjust top and bottom core of
1.504, and top core of L503, and L502 for maximum AC, and
maximum on front panel tuning meter.

(15} Set generator frequency and dial pointer accurately to
106MHz (8.45 on logging scale}. Adjust C512, C511, and
C503 for maximum AC and maximum on front panel tuning
meter.

(16) Repeat steps (14) and (15) for accurate dial calibration
and maximum audio.

(17) Release MONO MODE switch. Increase generator level
to 10mV. Connect MPX generator composite output to FM
signal generator EXTERNAL MODULATION input.
Modulate generator signal with 19kHz, +7.5kHz deviation
{10% pilot, no audio).

(18} Connect DC VTVM to pin 4G. Tune receiver accurately
to generator frequency. Adjust Z401, and 2402 for
maximum DC (2.5 to 4 VDC).

(19) Modulate generator with MPX composite signal, +75kHz
deviation (90% 1kHz audio, 10% 1SkHz pilot). Modulate
right channel only.

(20) Connect an AC VTVM to LEFT RCDR QUT jack.
Connect another AC VTVM to RIGHT RCDR OUT jack.
Connect scope input through voltage divider to pin 4K.

BOTTOM OF CHASSIS

(21) Using an ochmmeter, temporarily set R107
SEPARATION CONTROL (on preamplifier board) to
maximum resistance. Adjust Z403 for maximum scope
amplitude and as straight a base-line as possible (see MPX
QUTPUT illustration). Left channel AC should be minimum.
(22) Modulate left channel only. Adjust R107 SEPARATION
CONTROL for minimum AC on right channel (at least 30dB
below left channel).

{23) Moduiate right channel only. Left channel should be at
ieast 30dB beiow right channel.

NOTE: If separation measurements are not within 3dB of
each other, readjust Z402 slightly, and repeat steps (21)
through (23).
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AM ALIGNMENT

Z30!
(455kHz)

2302
(10.7MHz)

®

(1) Set SELECTOR to AM, VOLUME to minimum.
(2} Connect 455kHz sweep generator to pin 7A, generator
ground to pin 7C. Use a 0.1uF capacitor in series with

generator lead.

{3) Connect scope input to pin 3Q, scope ground to pin 3G.
of 2303, 2301, and 2702

{4) Adjust top and bottom co

for maximum gain and symmetry. See AM IF illustration.

Disconnect test eguipment.

(5} Open AM ANTenna GND tink. Connect an AM signal
generator to the AM ANT and GND terminais. Connect a
scope and an AC VTVM to LEFT RCDR OUT jack.

7402
(I9kHz)

72303 3
(455kHz) 82K

2304 2305
(10.7MHz) (10.7 MHz)

R328

FM METER ADJ.

(6) Set generator frequency and dial pointer to 600kHz {2.1
on logging scalel. Modulate generator with 400Hz, 30%
modulation. Adjust Z701 for maximum audio.

{7) Set generator frequency and dial pointer to 1400kHz
(8.47 on logging scale). Adjust C703 for maximum audio.
(8) Repeat steps (6} and (7) for accurate dial calibration and
maximum gain.

{3} Reset generator and pointer to 600kHz. Melt the wax
holding the coil to the ferrite antenna. Shift the coil for
maximum audio. Remelt wax to secure coil in position.
(10} Reset generator and pointer to 1400kHz. Adjust C701
for maximum audio.

(11) Repeat steps (9) and (10} for maximum gain.

Z40|
(I19kHz)

O

I0OK

2306

® (10.7MHz-DET)

MPX QUTPUT



2021-9 AM-FM IE, MPX, METER, MUTING

. A AM AM
MUTING FOR PUSHBUTTON MIXER TEST POINT TEST POINT 1
* = STATION SELECTHON "nac 3p 39
3 36 3y 3T S S -
Asvx =4
b = sVt =
e - S R F AR "
I R37 1 O A AuDio
0.9V-1.2V%
. AM IF 5?’6\}!! Q3§r P { R329 R330
00TVt B Gl €334 150K 15K l
€303 0.01UF . 3R
2200 ] 2301 045V-0.60V
ST T €308 CR303 oasv- !
R301 l rzzsoaaxo-mz 'I 308 TRI200/-4 apavr ot
100 i AM 3 B—o—w bl
}—_| ; c302 4
Q30! | 3l L "Bk £S2%e R31 CR304 R323
TROI026 l | ‘ ! [T5%%0 -L ;PC5°B‘37 . § P '.’EOB_‘?’ 80 3ok TRBo0e-1 I ook 1 SR308 »
or SKA 9013 — | = { 1K R320 o 10 Q70!
27V 1026 | L __l ] h 82K h ] 4 BASE
8 3oy l or SKA 9013 st 2/ 3 L 1 R324 CR307
— O—3 12 eV i ] loaz 2 i se0 80| = = 18K TRIZOO- 4
- — __r, __ ggza;;e H _I—_ e T‘V\L} 15K _l L ]E
H z sV L
IF 2va = H 2evx ‘ L CEP2326-9 L_ e — — 3N M
INPUT 2y xx R202 - - J zave gR312 - ——— e ¢ e sttt & o | S . . —_— - 4 ' TEST POINT
L - €307 R3|8 R325 DISCONNECTED DURING IF :
O . = 4 CR305 b 22K K
3a L _ 5600 L Y S I, + 334 ALIGNMENT
l l % ?S"J’F ganljsF R328 c323 100 0333F
! 2.5 a7 o 002U
63V pc3al FM METER ADJ. Reie | R32! PC303
30l T e prure-4 PCSOBIET-65)| alaet "] R60Bi5O-19-9 16302 3K =Gr 3 ek < PC50BIBT-69 3t
302 _— e — TROS006 T% 1 —O—
uF RrR327 ;F 2305 4 = - = 2306 3 =
l 68KS 1K 7304 3 1C301 e 2208 e
2 c ‘ i oo o st | encmms 820 : TROS00S 225002(0-!46_ €328 ZZ50D210-150 16 l- _l
py 7Z50G210-144 I 72500210-145 _‘ 1 5 2 M vsozear l | 1K 2
“r305 | ™ s L 47K | 15K _I 1 FM 6 30 2 TE La] T _L
15K S — | —lz [ o0 100, 15vE 1 7ot ILOQ l 3307 50 368K l 4——CE22326-4
S5k ' 0 “ T l ¢309 l T B I . ouTeL NPUT U '_I_“ 0335
T L i 330 368K | I0UF
% (50066-8 = IoUF l ‘ ! '* ‘ s g IT Sl 1 63V
83V Sakd 'y GND 8 i 1K J5
+ = 4 ’ e e e
Ot L CcE22326-4 l__ I a v _L— et
€306 3 i cale 2 = L1302
L L i = ; 33UH
AM | 2200 1 €315 | c319 - — R33} .
IF 1‘- cioa T 0.0lUF - - = 250 L50066-8
INPUT l SIUF ; _L— RV508BI50-21-2
R306 TRIZOO! c328 R326
E : 68k bt P = éor 001 120K dau 1ot por
= l g l 0.1UF IUF UF s
BiAS ‘ gaoz 31 il L

3 Ig;:,’ R307 R308 R309 ‘°°°I THZ0G-4 = R316 Rag2
—O1 4 150K 470 10K L = 2%3 330 560 3K
= l = CEZ2326-1 it +isv

R30S FM IF
‘ - + R310 Saos . - - - - - - T: i N
- 3HO . 1K { : ol i ‘ TEST POINT
AGC L : - cal7
% - - - -— e - — — | — Q405 OF
‘ TR381t7 or 35V .
I MULTIPLEX DECODER - R415 2N2614 CE22316-2 4 e
3 39K 4 %503 O LeveL
+iev O pC402 DesCEIgT ss
-I- €405 PC50BIBT-6! RIGHT OUTPUT
7401 i i m——y g 7K
5 0.01UF [ 2403 4 ‘

4 r— | == 2.2K 4 4P Low
O = ! LEVEL
= = @ : 0 |

+i5V ‘ l—; ¢ le cacs 740z || I.‘?‘,
MPX_AND 4E €403 o —— b4 §
METER 8 4700 ‘§ ¢ s jzlo '_" —‘l Zggi ‘6 I 6
MUTING 1T < i
8 ¢ CR402 ~
- i R40} Q ! PCAOE l 2 l TRI200I-4 lg 4400 |
oK CR40) l_..N R P —_L PCSOBIBT-59 |5 call — l & 4 » @ : Low
TRI2001-4 4 = = T s [E N J:L LEVEL
B ‘ caos | s &€ 13 —_— 1
B} 47 [ I 2 400 2|3 LEFT OUTPUT
e 1, 1 ,
c401 = I ;
40! | | es02 o= cars s5x : wen __|
0047UF T weor crron 8e1478 180K 2N4062,x = P} 002UF W Q403 0406 - LEVEL
= 7TUF TRI3006-1 s6v % fov % | craos | B8CI47B TRE8I17 or CE223i6-2
aal 63V i sovi vy . > TRIZOOI-4 ZN26I4
)§ i€ R403 ‘L Iuw R409 VX 2 R4I2
TIVE
‘__ e | e CE22326L J L 8K gg&? l 120 7evK cals 39K EAAR LT NOTE: POSITIVE DC VOLTAGES MEASURED WITH DC VTVM TO CHASSIS
| 35V reve 470 18K UNDER FOLLOWING CONDITIONS:
METER . R703 | L 150K _l — lj__ 1 _L . s % NO SIGNAL +100mV FM SIGNAL
Sk cE22326-6 |5 || Salk 3Re0 %% 100mV, 1400kHz AM SIGNAL  + [00mV FM STEREO SIGNAL
| 53y 1\ 35V
i CE2232€\S'—I - L L qaoa o
s’ 3 CE22326-6 BCIO7B v gt
L R704 R407 ovx 502V s smELp—48 €
= 47K L% o
Q701 H.8vX 47K orve 2N4062 .
Z V%% R405 0
BCi47B sav r 33K TROI026
L cats R411 o
T0 l 04008 - 12K g g . <B> o CA¥0)
cR307 5'0 catz 1\ i $o o o 0 £ C o's%o
$——— —— SauF < < = EcC EC g
P38y CE22316-2
! > -} BCIO7B 2N2614 BCi4TB TROS005
40| ! 1 | TR38117 TRO9006
A ! g _[L 404 N
R
TuNING i 150510 50 o0 t
l l I P2021-9,-10 ,
_E?O—_L + = = (g FM IF, AM IF, METER & MUTING AND MULTIPLEX ;
T | —6-@ —
750\ € .- 45 ’4@ P Ll P2021-2,-10
—5(-10) BOARD (AM IF, FM IF, MPX. AND METER & MUTING} o MPKTEST  MPX TEST MPX TEST STEREO 7o STEREO wex esT AWSSIOA
MUTING POINT POINT POINT DEFEAT BEACON
SWITCH X




2021-9 AM-EM IF, MPX, METER, MUTING.

STEREO  AM MIXER TEST

BEACON AGC +i5V + 12V POINT

MPX TEST POINT STEREO AM AUDIO TUNING (4D)
(4K) DEFEAT OUT!PUT [' METER 'l

AM TEST
== POINT
{3P)

FM TEST
== POINT

== TO MUTING
SWITCH

Iy

T
e }\é

= AFC
FM TEST
POINT

R O 8

e

IF MPX TEST POINT AM TEST FM -
?g’ BIAS (4G) POINT AGC F;ﬂo;rE?T
INPUT (3Q) (3N) IL202ICIIBXA
% NOT USED ON ALL BOARDS, SEE SCHEMATIC FOR VALUE. MPX TEST

pa20o2i-1 TO ~10
POINT

(4r)
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PUSHBUTTON-SWITCH BOARDS

.
MAIN .
LOUDNESS SPKRS MUTING  TARE e
MONO REMOTE . F
MODE SPKRS .

RECORD PLAYER

e
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2%
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%

S
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%
5
%
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Jass!

oot

T

o5
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RECORD-
PLAVER ol

GROUND

o

-
. -
3 e
T -
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-

OUTPUT -

RIGHT

QUTPUT

LEFT -
Nt B

73
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THE FISHER 45
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X
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T
0
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LS
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LHLIAIRRL e A
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5
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e
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MON  AUX

SPEAKER MUTING
CONNECTIONS
RIGHT

INPUT

,.

298
55

N

FM DIPOLE ANTENNA

XPANDER.

%
e

'S
%

%

s

%
LEAVE JUMPER WIRES
IN REVERB JACKS IF

NOT CONNECTING SPACE-

-
Gl e
e

e Mr
.

.
- %M

AUXILIARY
PROGRAM SOURCE

-
.

AM
ANT.

/ \ .
i RIGHT LEFT ..
-
1L2049Bl{l1A .
LEFT CHANNEL 1L.20488Bli1 LEFT CHANNEL .

FM MONO MONITOR MONITOR
RIGHT CHANNEL T
@égﬂcgw
.
2048-1 LOUDNESS, MODE, SPEAKER 2049-1 MUTING, MONITOR

MODE IN N p2049-| T
RIGHT CHANNEL A -
_ - S
P2048-1AX - %@%@% L
- .
. -
- %@f%

-GND

=

.
. - = |
.

SCHEMATICS SHOWN ON MAIN CHASSIS DIAGRAM

-

-

. i
-

LEFT
SPEAKERS

LEFT MAIN SPEAKER
AM FERRITE ANTENNA

RIGHT  MAIN SPEAKER

RIGHT
SPEAKERS

TAPE RECORDER

o Lo

2050-1 TUNE-O-MATIC

e O

-

TO MUTING

SWITCH +27V
IF TO AFC

! MUTING SWITCH

MAIN COM COM REMO

u

AFC
IN

HEADPHONES
AND POWER-
CORD_LOCATIONS
ARE REVERSED.
ILI677DI44A

ON EXPORT UNITS
POWER-FUSE

LEFT REMOTE
SPEAKER

SPEAKER

RIGHT REMOTE

TO PHONES JACK
ON CONTROL PANEL

T=TERMINAL LUG USED point P2050-1
FOR EASE OF WIRING. iL2050B111A

SCHEMATIC SHOWN ON MAIN CHASSIS DIAGRAM






