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CAUTION: This is a FISHER precision high-fidelity in-
strument. It should be serviced only by qualified personnel —
trained in the repair of transistor equipment and printed circuitry.

EQUIPMENT AND TOOLS NEEDED

The following are needed to completely test and align modern high-fidelity instruments
such as amplifiers. tuners and receivers.

Test Instruments

Vacuum-Tube Veoltohmmeter DC VTVM

Audio (AC) Vacuum-Tube Voltmeter (AC VTVM)
Oscilloscope (Flat to 100 kc minimum)

Audio {Sine-wave) Generator

Intermodulation Analyzer

Sweep (FM) Generator (88 to 108 mc)

Marker Generator

Multiplex Generator (preferably with RF output —

FISHER Model 300 or equal).

Miscellaneous

Adjustable-Line-Voltage Transformer or
line-voltage regulator

Load Resistors (2) — 8-ohm, 50-watt (or higher)

Stereo source (Turntable with stereo cartridge
or Tape Deck)

Speakers (2) Full-range, for listening tests

Soldering iron {with smali-diameter tip).
Fully insulated from power line.

AN PRECAUTIONS I

Many of the items below are included just as a re-
minder — they are normal procedures for experienced
technicians. Shortcuts can be taken but often they
cause additional damage — to transistors, circuit com-
ponents or the printed-circuit board.

Soldering—A well-tinned, hot, clean soldering iron tip
will make it easier to solder without damage to the
printed-circuit board or the many many circuit com-
ponents mounted on it. It is not the wattage of the
iron that counts — it is the heat available at the tip.
Low-wattage soldering irons will often take too long to
heat a connection — pigtail leads will get too hot and
damage the part. Too much heat, applied too long, wili
damage the printed-circuit board. Some 50-watt irons
reach temperatures of 1,000° F — others will hardly
melt solder. Small-diameter tips should be used for
single solder connections — larger pyramid and chisel
tips are needed for larger areas.

o When removing defective resistors, capacitors, etc.,
the leads should be cut as close to the body of the
circuit component as possible. (If the part is not being
returned for in-warranty factory replacement it may be
cut in half —with diagonal-cutting pliers —to make
removal easier.)

o Special de-soldering tiplets are made for unsolder-
ing multipie-terminal units like |IF transformers and
electrolytic capacitors. By unsoldering all terminals at
the same time the part can be removed with little
chance of breaking the printed-circuit board.

e Always disconnect the chassis from the power line
when soldering. Turning the power switch OFF is not
enough. Power-line leakage paths, through the heating
element, can destroy transistors.

Transistors—Never attempt to do any work on the
transistor amplifiers without first disconnecting the
AC-power linecord — wait until the power supply filter-
capacitors have discharged.

e Guard against shorts — it takes only an instant for
a base-to-collector short to destroy that transistor and
possibly others direct-coupled to it. [In the time it
takes for a dropped machine screw, washer or even
the screwdriver, to glance off a pair of socket terminals
(or between a terminal and the chassis) a transistor
can be ruined.]

o DO NOT bias the base of any transistor to, or near,
the same voltage applied to its collector.

e DO NOT use an ohmmeter for testing transistors.
The voltage applied through the test probes may be
higher than the base-emitter breakdown voltage of the
transistor.

Output Stage and Driver—Replacements for output
and driver transistors, if necessary, must be made from
the same beta group as the original type. The beta
group is indicated by a colored dot on the mounting
flange of the transistor. Be sure to include this in-
formation, when ordering replacement transistors.
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e If one output transistor burns out (open or shorts),
always remove all output transistors in that channel
and check the bias adjustment, the control and other
parts in the network with an chmmeter before insert-
ing a new transistor. All output transistors in one
channel will be destroyed if the base-biasing circuit
is open on the emitter end.

s When mounting a replacement power transistor be
sure the bottom of the flange, the mica insulator and
the surface of the heat sink are free of foreign_matter.
Dust and grit can prevent perfect contact. This re-
duces heat transfer to the heat sink. Metallic particles
can puncture the insulator and cause shorts —ruining
the transistor.

e Silicone grease must be used between the transist-
or and the mica insulator and between the mica and
the heat sink for best heat conduction. Heat is the
greatest enemy of electronic equipment. It can shorten
the life of transistors, capacitors and resistors. (Use
Dow-Corning DC-3 or C20194 or equivalent compounds
made for power transistor heat conduction.)

¢ Use care when making connections to speakers and
output terminais. Any frayed wire ends can cause
shorts that may burn out the output transn_stors—they
are direct-coupled to the speakers. There is no output
transformer — nothing to limit current through the tran-
sistors except the fuses. To reduce the possibility of
shorts at the speakers, lugs should be used on the
exposed ends — at least the ends of the stranded wires
should be tinned to prevent frayed wire ends. The
current in the speakers and output circuitry is quite
high. Any poor contact or small-size wire, can cause
power losses in the speaker system. Use 14 or 16 AWG
for long runs of speaker-connecting wiring.

DC-Voltage Measurements—These basic tests of the
transistor circuitry are made without the signal gener-
ator.Without any signal input measure the circuit voit-
ages —as indicated on the schematic. The voltage
difference between the base and the emitter should
be in the millivolt range —a sensitive DC meter is
needed for these readings. A low-voltage range of 1 volt,
full scale —or lower —is needed.

Audio-Voltage (gain) Measurements—The schematic
and printed-circuit board layout diagrams are used.
Input signals are injected at the proper points — found
most quickly by using layout of the printed-circuit
board instead of the schematic. An AUDIO (AC} VTVM
connected to the test points should indicate voltages
close to those values shown in the boxes on the sche-
matic. Many ot the signal levels in the input stages
are only a few millivolts — they can not be read on the
AC ranges supplied on most Vacuum-Tube AC/DC Volt-
ohmmeters (VTVMs). Even with a 1-volt range a signal’
tevel of 100 millivolts (.1 volt) will be the first 1/10
of the meter scale. A reading of 1 mililivolt (,001 voit)
will hardly even move the meter needle.



FM FRONT END

ANTENNA

PARTS DESCRIPTION LIST

Symbol Description Part No.
C760, 774 Ceramic, .1uF +80-20%, 12V C50331-6

R751 Dep. Carbon, 220, 5%, 1/8W R12DC221J
R753 Dep. Carbon, 100K, 5%, 1/8W R12DC104J
R754 Dep. Carbon, 2.7K, 5%, 1/8W R12DC272)
R755 Dep. Carbon, 8.2K, 5%, 1/8W R12DC822)
R756 Dep. Carbon, 15K, 5%, 1/8W R12DC153)
R757 Dep. Carbon, 2.2K, 5%, 1/8W R12DC222J
R758 Dep. Carbon, 680, 5%, 1/8W R12DC681J
R759 Dep. Carbon, 27, 5%, 1/8W R12DC270J

With the exception of the above electronic components and
normal realignment procedures, front-end service is not rec-
ommended. Should any defect occur that can not be remedied
by realignment or by replacing one of the above electronic
components the unit should be returned to the manufacturer.
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® Set dial pointer to zero (0) calibration mark on logging
scale. | dial pointer does not coincide with the 0 with-
Q751 Q753 IF QUTPUT out forcing the TUNING knob reposition pointer assembly
on the dial cord and cement pointer in place.
1 ‘@ q ® Connect DC VTVM to TP301 on the I F board.
ANTENNA IF TRANSFORMER ® Connect RF generator (with two 120-chm composition
resistors in series with the leads—Figure 1) to the LOC

antenna terminals. DO NOT use modulation (AM or FM).

® Set generator frequency and tuning dial to 90 mc.
Adjust the oscillator-coil core first—then adjust the RF
and Antenna-coil cores for maximum V TVM reading.

@ Set generator frequency and tuning dial to 106 mc.
First adjust oscillator trimmer and then the RF and
Antenna-coil trimmers for maximum VT VM reading.

® Repeat steps above several times until dial cali-
bration is accurate when VTVM reading is maximum.
Keep the output of the generator as low as possible
during all adjustments.

FROM
GENERATOR

INS 282

Figure 1. Generator connections to antenna terminals.




INS 315

DIAL STRINGING PROCEDURE

SPRING ADJUSTING HOLE

SCREW STOP

GUIDE RAIL FOR
DIAL POINTER

DIAL STRINGING

® Turn tension-relief screw to its maximum clockwise position.

With the screw set to its maximum-IN position the dial cord
may be pulled as tightly as possible (just before securing the
loose end) without stretching the tension spring. This is not
an adjustment screw. It is used only for easier dial-cord
stringing.

® Rotate the tuning-capacitor drive-drum to its maximum clock-
wise position.

® Attach the dial cord to the ear inside the tuning-capacitor
drive-drum as shown in detail drawing (lower right).

® Run dial cord through slot in rim of the tuning-capacitor
drive drum.

® Set dial cord in INNER groove and guide it around the lower
pulley, flywheel! shaft and over guide pulleys.

® Position dial cord on other pulleys and over the top of the
runing-capacitor drive-drum.

® Pull dial cord taut and wrap two complete turns around the
OUTER groove of the tuning-capacitor drive-drum.

® Run dial cord through slot in the rim of the drive drum.

® Wrap the end of the dial cord around the body of the machine
screw in the hub of the drive drum and tighten. The dial cord
goes under the flat washer.

CAUTION - When securing the end of the dial cord the
adjusting screw must be in contact with the screw stop.

® Back out the ten sion-relief screw (turn it counter clock-
wise) to let the spring hold the dial cord under proper tension.
The tension relief screw must clear the screw stop to allow
free movement of the pulleys while providing non-slip drive.

2 FULL TURNS

START STRINGING

COMPLETE STRINGING

DIAL STRINGING ADJUSTMENTS

® When the dial cord slips, where it is wrapped around the
flywheel drive shaft, move the tension spring to a higher
locating hole.

@ |f the flywheel does not rotate freely and smoothly, move
the spring to a lower locating hole to reduce tension.

NOTE: Nylon pulleys generally do not need lubrication. |f
roughness or noise occurs during tuning, silicone or other
high-temperature lubricant may be applied to the moving
parts. Accumulations of dust should be removed before any
lubricant is applied. Often cleaning will eliminate the need
for lubrication.

MAIN CHASSIS PARTS DESCRIPTION LIST

CAPACITORS

Symbol Description Part No.
C1,2 Ceramic, 47pF, 10%, N750, 1000V C50070-4
c3 Ceramic, 2700pF, 20%, 1000V C50071-5
C4 Electrolytic, 10uF, 35V C50483-2
Cs5, 6 Ceramic, .02uF, +80 -20%, 100V C50095-1
c7 Mylar, .22uF, 20%, 250V C50B575-3
c8 Mylar, .22uF, 10%, 250V C50B575-2
c9 Molded, .01uF, 20%, 600V C2747
ci10, Electrolytic, 100uF, 25V C50483-6
c12 Electrolytic, 1000uF, 50V C50180-80
C13 Electrolytic, 1000uF, 50V C50180-82
Ci4,15 Electrolytic, 200uF, 35V C50483-7
C16 Electrolytic, 50uF, 50V C50283-13
C17,18 Mylar, .220F, 10%, 250V C50B575-2
Cc19, 20 Electrolytic, 500uF, 10V C50483-9

C21, 22 Ceramic, 56pF, 5%, N1500, 1000V  C50070-38

C23, 24 Electrolytic, 4uF, 35V C50483-1
C25, 26 Mylar, .33uF, 10%, 250V C50B575-4
C27, 28 Ceramic, 3300pF, 10%, 1000V C50072-11
C29, 30 Electrolytic, 1500uF. 50V C50180-84
C31, 32 Ceramic, 330pF, 10%, 1000V C50072-1

RESISTORS AND POTENTIOMETERS
Deposited Carbon in ohms, 5% tolerance, 1/8 Watt
unless otherwise noted. K — Kilohms, M — Megohms

Symbol Description Part No.
R1, 2 Composition, 68K, 10%, %2W RC20BF683K
R3, 4 Composition, 120K, 10%, /W RC20BF124K
RS, 6 Composition, 220K, 10%, /2W RC20BF224K
R7,8 220K R12DC224)
R9, 10 4.7K R12DC472)
R Composition, 270, 10%, %2W RC20BF271K
R12 10K R12DC103J
R13 680 R12DC681J
R14 Pot., 1K, 30%, Separation Cont. R50150.51
R15 100K R12DC104J
R16 Composition, 15K, 10%, /AW RC20BF153K
R17 1K, W R50DC102J
R18 1.8K R12DC182J
R19 100 R12DC101J
R20, 21 68K R12DC683)
R22, 23 10K RC12DC103J
R24, 25 —Deleted— -—- =

R26 —Deleted- - -

R27 2.2K RC20BF 222K
R28 220K R12DC224)
R29 Composition, 100K, 10%, %2W RC20BF 104K
R30 Composition, 6.8K, 10%, AW RC20BF682K
R31 Composition, 18K, 10%, /2W RC20BF183K
R32 Pot., 500, 30%, Meter Adj. R50150-69
R33 Pot., 5K, 30%, Muting Adj. R50150-11
R34 Composition, 270, 10%, /aW RC20BF271K
R35A, B Pot., Dual, 50K, Volume Cont. R50160-151F X
R36 Composition, 820K, 10%, W RC20BF 824K
R37 Wirewound, 220, 5%, 2W RW200W221J
R38 Wirewound, 330, 5%, 3W RL300W331J
R39 Wirewound, 39, 5%, 2W RW200W390J
R40 Wirewound, 220, 5%, 2W RW200W221J
R41 Composition, 1.2K, 10%, AW RC20BF122K
R42 Composition, 2.2K, 10%, %2W RC20BF222K
R43 Composition, 220, 10%, /2W RC20BF 221K
R44 —Deleted— - -

R45, 46 5.6W, W R50DC562)
R47, 48 56K, W R50DC563J
R49, 50 150 AW R50DC151J
R51, 52 10K, W R50DC103J
R53, 54 180K, %aW R50DC184)

Output Stage and Driver—Replacements for output
and driver transistors, if necessary, must be made from
the same beta group as the original type. The beta
group is indicated by a colored dot on the mounting
flange of the transistor. Be sure to include this in-
formation, when ordering replacement transistors.

R55, 56
R57, 58
R59, 60
R61, 62
R63, 64
R65, 66
R67, 68
R69, 70
R71, 72
R73, 74,

75, 76
R77, 78,

79, 80
R81, 82,

83, 84
R85, 86
R87, 88
R89, 90

Symbol
CR1

CR2

CR3

CR4, 5

F1

F2

11, 2

13

14

M1

PC1, 2
*Q1,2, 3,4
*Q5,6,7,8
Q9, 10
Q11,12,13
R14, 15
Q16

S1

S2
S3,4,5,6
S7

T1

T2

T3

56, AW

2.7K, W

180K, »aW

—Deleted—

Composition, 39, 5%, %W
Pot., 100, 20%, 2W Bal. Adj.-
1K, YaW

1.2K, YW

56, YW

Composition, 47,
Composition, 150, 5%, }hW

Wirewound, 0.5, 5%, 3W
Composition, 33, 10%, /)W
1.5K, oW

Wirewound, 330, 5%, 2W

MISCELLANEOUS

Description

Rectifier, Silicon Bridge
Diode, Zener Regulator
Diode, Zener Regulator
Stabistdr Module, Dual Silicon
Fuse, Line 1.5A Slo-Blo
Fuse, 4A

Lamp, Dial

Lamp, Meter

Lamp, Stereo Beacon part of
Meter, Tuning

Printed Circuit, Equalization
Transistor, 36642
Transistor, 36643
Transistor, 2N3638A
Transistor, 2N2924
Transistor, 2N2925
Transistor, 40245

Switch, Selector

Switch, Mode, Tape Monitor
Switch, Rocker

Switch, Power (part of R35)
Transformer, Power
Transformer, Driver, Right
Transformer, Driver, Left
Front End, FM
Printed-circuit Board, MPX

R50DC560J
R50DC272J

. R50DC184)

RC20BF390J
R50160-142-2
R50DC102J
R50DC122)
R50DC560J

RC20BF470J
 RC20BF151J

RL300WR50J
RC20BF330K
R50DC152)
RW200W331J"

Part No.

SIB50B794-1
ZR50B793-1
ZR50B793-3
SIT50B843-1
F684-143
F3319-4
1504411
150009-8
AS946B237
M946B213
PC50B1874+29
TR36642
TR36643
TR2N3638A-2
TR2N2924
TR2N2925
TR40245
$1340C121

. $1340C160
$50C200-15-1
R50160-151FX
T1340C115
T1340C169-1
T1340C169-2
FE50D797
P1242-1

Printed-circuit Board, Tone Control P1278
Printedecircuit Board, Preamplifier P1285
Printed-circuit Board, IF Amplifier P1381

Antenna FM Dipole

Dress Panel Assembly

Dial Glass, Screened

Knob, Volume, Balance
Mode/Tape Monitor, Selector

Knob, Dual, Top, Bass, Treble -

Knob, Dual, Bottom, Bass, Treble

Knob, Tuning

Terminal Strip, Speaker ¢

Screw, Heat Sink Cover

Screw, Top Cover

Screw, Bottom Cover

Screw, Bottom Cover

Jack, Phone .

Insulator, Transistor, (Q1-Q4)

Socket, Transistor, (QT;Q4)

Socket, Transistor (Q5-Q10)

Heat Sink, Transistor (QR5-Q8)

. ii-hiFS-la}«'p-m

AS$50227-1
AS1340A149
N1340B107

E50B562-1
E50B563
E50B564
E50B566-2
E50A803
H50A598-10LX
H50A598-7CX -
H3255141AA -
HI81S314AA
 J50B545

L ES50510

- X50509

. iIX5DAB41-2 .
A50B842-3
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PREAMPLIFIER

I 1
RIO7
I 470 8 I
RIOS I L
| 820K N I TO EQUALIZATION T
ciol clo3 I
RIO3 330F 4UF
L 27K . 101 | I¢
LEFT INPUT "‘% 1 '_—@B S%4OIO 2!?2%324 e %‘D LEFT l
RIOI RIOS 105 CHANNEL :
M 150K \33UF I
| L L 1 }————+|M AUDIO OUTPUT o)
| _|e__Posomeres s e _ o | £
| I —15 160UF :
————j——e ic I
I I 100 100 100 | bl -
I 180K 8.2K 3.3k | l
+22V IL sl |7 o le ] I
| | 1 | R
l 180K $8.2K 3.3K I cios |
| 100 100 100 | 160UF -
[P S (S T . |2
I L—r"'—”—-———"——'—w _—— 3 '
\33UF
| —+ %Ix AUDIO OUTPUT
RI04 Loz 104
2.7K -33UF Qi02 Q104 UF RIGHT |
RIGHT INPUT 1V f TS - >—@ SE40i0 2N2924 " CHANNEL |
RI02 RIO6
IM 150K RIIO
820K -
| = = ¢ TO EQUALIZATION L_
RI08
I 470 "
L LEFT INPUT
| Sy S U p—— — - — LEFT
AW2394 A EQUALIZATION
® Connect an 8-ohm, 50-watt resistor across the LEFT SPKRS
terminals.
@ In parallel to the load resistor connect the input leads of
CAPACITORS R103, 104 Composition, 2.7K, 10%, JaW RC20BF272K an IM (Inter-Modulation) distortion analyzer.
C s R105, 106 Dep. Carbon, 150K R12DC154) ® Connect the IM-analyzer generator output to the left MON
Symbol Description Part No. R107. 108 Dep. Carbon, 470 R12DC471J N Tack. g
C101, 102 Mylar, .33vF, 10%, 250V C50B638-10 R109, 110 Dep. Carbon, 820K R12DC824J
C103, 104 Electrolytic, 4uF, 35V C50B637-1 ! ® Apply AC power and rotate VOLUME control to its maxi-
C105, 106 Mylar, .33uF, 10%, 250V C50B638-10 mum clockwise position—full volume.
C107, 108 Electrolytic, 160uF, 6V C50B637-3 MISCE LLANEOUS ® Increase signal input (from IM-analyzer generator) for 20-
) watts output (12.5 VAC across 8-ohm load resistor). AFTER
RESISTORS Symbol Description Part No. ONE FULL MINUTE OF WARM-UP TIME PROCEED TO
In chms, 5% tol , 1/8 watt unl therwi ted. - Printed Circuit Board P1285 NEXT STEP. (The warm-up time is very important (to get
I': z l'(“islohms oMer:ar'x;eQOhms.wa uniess otherwise note - Printed Circuit PC50B187-28 proper adjustment) — the characteristics of the transistors
! - Socket, Transistor X50B779-2 change slightly as their internal temperature rises. Once they
Symbol Description Part No. Q101, 102 Transistor, SE4010 TR4010-2 are warm the tests and adjustments should be completed with-
R101, 102 Dep. Carbon, 1M R12DC105J Q103, 104 Transistor, 2N2924 TR2924-18 out delay — before they can cool off.

LEFT OUTPUT

/% Babg
2N29248 &

RIGHT INPUT

RIGHT
> INS3IIA

EQUALIZATION

OUTPUT-STAGE INTERMODULATION TEST

® Reduce IM-analyzer generator output for 5 watts output
from the amplifier (5.16 YAC across 8-ohm load resistor).

® Adjust LEFT channel BIAS ADJUST control for minimum
IM distortion (less than 0.8%) across the 8-ohm load resistor.

® Increase IM-analyzer generator output for 35 watts—about
16 VAC across the 8-ohm load resistor. REPEAT all the
steps above for RIGHT channel BIAS ADJUST.

NOTE-If any of the above instructions differ from those in
the IM analyzer instruction manual it is best to follow those
in the IM manual. |f a load resistor o f 50-watts rating is
built into the IM analyzer, a separate load resistor is not
required for the channel under test—one should be wired
across the other channel as a precaution. For best results
the IM-analyzer range switch should be set to a range that

_ gives a reading in the center to full- scale portion-of the

meter scale to get the greatest accuracy.

RIGHT OUTPUT
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JUMPED
AFTER | F
ALIGNMENT

—_—

3A|
= e
R32! Z304 R323 R325
sk | ARlI2 1K 68K AUDIO
v > 3 e M K OUTPUT
TO I 68 27 I 330 c3is
FRONT c30! = —_ 10 UF
END c312 = < E c3i7
'“"”T‘(L—?ﬂo—— 2"?23%4 5000 304 I I ! T 330 T
= ‘ - 2N2654 | , ! AN
Az | ? R324 R326
g c3i3 L—'—_—'_"'""__l_J 1K 68K
+13.2v +13.2v 4 ]3| | S| [ = 34
S P i
¢302 R3e c3i4 )
R30I R302 | R306 s R307 €303 5000 R313 R314 c307 LR35 100 5000
6.8K EXT e 6.8K 3.3k ooo 19 6.8K 3.3K 5000 3 1.5K —iF— Tk {— o0
R304 I R309 I R3IT$ R320 ¢
= 3.3K = L 6.8K <+ < s K $ 4.7K c315 =+ =
- +19V 220 ‘OJ”JF
_I_ €304 ' l:
T OluF
—_— —_— _ —_— - L :£
L3 ;ta?j’w 3P AW2395
-t TP302 +l9v
E MUTING * CAPACITORS LABELLED Cn CONSIST
3Q OF TWO PARALLEL STRIPS ON THE
PRINTED CIRCUIT BOARD.
l -
CAPACITORS / \
Symbol Description Part No. R306 6.8K R12DC682J
C301 Ceramic, 330pF, 10%, 1000V C50B569-1 R307 3.3K R12DC332)
C302 Ceramic, 5000pF, 20%, 500V C50B567-2 R308 22 R12DC220J) ,
c303 Cerarhic, 1000pF, 10%, 1000V C50B569-3 R309 6.8K R12DC682) l
C304 Ceramic, .01uF, +80-20%, 500V C50B570-1 R310 15K R12DC153)
€305 Ceramic, 5000pF, 20%, 500V C50B567-2 R311 47K R12DC473) |
C306 Ceramic, 1000pF, 20%, 1000V C50B569-4 R312 8.2K R12DC822)
C307 . Ceramic, 5000pF, 20%, 500V C50B567-2 R313 6.8K R12DC682)
€308 Ceramic, .02uF, +80-20%, 100V  C50B570-2 R314 3.3K R12DC332)
c309 ¢ Electrolytic, 4uF, 35V C50483-1 R315 1.5K R12DC152)
C310 Ceramic, 100pF, 10%, N1500, R316 220 R12DC221) — 200 KC j@——0o —’1 200 KC ja—
1000V C50B568-3 R317 1K R12DC102J 200 KC .-7 INS 283
c3n Ceramic, .01uF, +80-20%, 500V C50B570-1 R318 12K R12DC123)
. €312 . Ceramic, 5000pF, 20%, 500V C50B567-2 R319 6.8K R12DC682) FIGURE 1. FIGURE 2. FIGURE 3.
. C313 . Ceramic, 3pF, 10%, NPO, 1000V C50070-28 R320 4.7K R12DC472)
C314 . Ceramic, 5000pF, 20%, 500V C50B567-2 R321 1.5K R12DC152)
C315 :Ceramic, .01uF +80-20%, 500V C50B570-1 R322 100 R12DC101)
C316, 317 Ceramic, 330pF, 10%, 1000V C50B569-1 R323, 32 1K R12DC102 K FROM
c318 Electrolytic, 10uF, 35V C50B637-4 Rass’ e eeK R120C682) | 200 ke = GENERATOR s 282
319 Ceramic, .02uF, +80 —20%, 500V C50095-1 R327' 22K R12DC223)
C320 Ceramic, .01uF, +80-20%, 500V C508570-1 \
RESISTORS MISCELLANEOUS .
Symbol Description Part No.
Deposited carbon in ohms, 5% tolerance, 1/8 watt, ) \
. d. K=Kiloh - hms. CR301, 302 Diode, AA112 V50260-16
unless otherwise noted. K=Kilohms, M=Megohms Z301, 302 Transformer, I. F. ZZ50C210-71
Symbol Description Part No. Z303 Coil, Limiter ZZ50C210-70
R301 6.8K R12DC682J Z304 Transformer, Ratio Detector ZZ50C210-68
R302 3.3K R12DC332J Q301, 302,
R303 22 R12DC220 303, 304 Tronsistor 2N2654 TR2N2654
R304 3.3K R12DC332J Transistor Mtg. Pads A50618 FIGURE 4. . )
R305 2K R12DC123) Printed Circuit Board P1381 Generator connections to antenna terminals



IF ALIGNMENT

® Connect 10.7-mc generator output lead to the col-
lector of Q302. DO NOT use modulation (AM or FM).

® Connect DC VTVM across C318 (ratio-detector filter).

Use 100K resistor in series with each lead—DO NOT
ground VTVM.

® Adjust Z303 (bottom core) and Z304 (top and bottom
cores) for maximum DC VTVM reading. Readjust gen-
erator output, during alignment, to keep DC VTVM
reading between 4 and 5.5 volts.

® Connect DC VTVM and scope leads (through 100 K
resistors) to TP301, Disconnect jumper between 3F
and 3G on printed-circuit board.

® Connect sweep generator to point 3B of |F amplifier
board. Adjust top and bottom coresof Z301 and 7302,
and bottom core of Z303 for maximum gain and a sym-
metrical response curve (Figure 1) on scope. Adjust

1381 IF AMPLIFIER

generator output during alignment to keep DC VTVM
reading between —0.5 and 2.0 volts.

® Connect sweep generator output lead to TP751 (front
end). Adjust top and bottom cores of Z751 for maximum
gain and a symmetrical response curve on the scope.
Generator output must be adjusted during alignment to
keep DC VTVM reading between 0.5 and —1.5 volts.
The IF response curve should now be like that in
Figure 2.

@ Connect scope vertical input to point 3N on the
printed-circuit board and adjust the top core of Z303
for maximum gain and a response curve like that in
Figure 3.

® Reconnect jumper between 3F and 3G.

@ Connect scope vertical input to the left or right
REC OUT jack. Ratio-detector response curve should
be like that in Figure 4.

+19V

MUTING

3M 3L

IF
TP30!
JUMPED

AFTERIF
ALIGNMENT

FM TUNING METER
CALIBRATION

Connect FM generator output leads to the LOCAL antenna ter-
minals through two 120-0hm composition resistors —one con-
nected in series with each lead.

Set FM generator frequency and FM TUNING dial pointer to 90
MHz (MC).

Set FM generator output to 100 mV, £22.5 kHz (KC) deviation at
400 Hz (CPS).

Rotate the FM METER ADJUST potentiometer (R37) shaft for a
meter reading of 4.

FM MUTING ADJUSTMENT

Connect FM generator output leads to the LOCAL antenna ter-
minals through two 120-ohm composition resistors —one con=
nected in series with each lead.

R

o—

El+13.2v

Q302 o
2N2654 .
c
E

SRy

G
B —

Q303
2N2654

Q304
2N2654
C
E

_
. =

INS3I2

Set FM generator frequency and FM TUNING dial pointer to 90
MHz (MC).

Set FM generator output to 16 uV, £25 kHz (KC) deviation at
400 Hz (CPS).

Connect AC (audio) VTVM to the left (or right) RCRDR OUT -
jack. |

Set MUTING to OFF position and make note of the AC VTVM
reading.

Turn MUTING to ON position and rotate the FM MUTING AD-
JUST potentiometer (R26) shaft for an AC VTV M reading 1 to 5
db lower than that previously noted.

Reduce FM generator output to zero—no signal (400 Hz modu-
lation) or noise should be present at the RCRDR OUT iacks. =7

Increase FM generator output to 30 uV. Reading on AC VTVM )
should now be approximately the same as the reading obtained ¢
with MUTING in the OFF position.



1242 MULTIPLEX DECODER

TP40OI TP402 TP403
48 4E aN
I +22v +22v |
Q e}
MPX DECODER 5V 38KC 4G
P 242 Q40! Q402 Q403 5 BINDING POST
2N2924 2N2614 2N2614
84l 5
5 | 2 |
$3 z40l " Za0z 7404
4p 1 | S 4 155V | 3
INPUT | | T I ' |
400 Hz(CPS)-100MV ca07 a0 |
19 kHz (KC)= 30MV caoe I = I I ; 4700 | .022UF 0I5UF | 4700 I
= o R405 {}—0e R406 R408
4700 I ¢ z l K I % L l 1 I -l— I 3 15K 10K 4H
2
= LEFT
* ‘e I s‘ | L | _Ic OUTPUT
414 400 Hz (CPS)-20MV
L L—— I — |
l L, Cai8
| V50260-238 | " 'VF
3 4 6 12 13 | —la R4I0 =
A a0l [STEREGTRIGSER I.___.__ —_—_——,,——,——— ——_——_——_—_— *49
TRIGGER O
< cals
l 330K I —Ixsoo
L
I l B 7 RIGHT
150K  $220K 368K 150 470 1.2K 33k 390 10K = R e o%U:PEJcLS) oMy
4 z x
8 I 2.2k 2.2k I
’
L ca0e |
T 0.1UF *
= 2N2924
L % NOT USED IN ALL CHASSIS
I PC50B187-27
|3 s - -——-—-—f—————— o
= 408 —— can9 L >_BINDING POST
4UF T O.IUF T
L =
40MV 400CPS

l _844_ —Cran 1&4’: ‘?TC O -

= +22vV FM MONO TO STEREO TP404
SWITCH INDICATOR Pl242
TP 403 TP 404 AW 23988
4P| 4N 4M
PARTS DESCRIPTION LIST
INPUT -
CAPACITORS R402 Dep. Carbon, 39K R12DC393J @
R403 Dep. Carbon, 22K R12DC223J
Symbol  Deseription Part No. R404 Dep. Carbon, 15K R12DC153J
C401 Ceramic, 330pF, 10%, 1000V C50B569-1 R405 Composition, 1K, 10%, %W RC20BF102K
C402 Mica, Silver, 4700pF. 5%, 100V C50B571-2 R406, 407 Dep. Carbon, 15K R12DC153)
c403 Ceramic, 18pF, 5%, 1000V, P100  C50B568-15 R408. 409 Dep. Carbon. 10K R12DC103J z40!l za04
C404 Polystyrene, 220pF, 5%, 33V C50B636-3 *R410 Dep. Carbon, 560 R12DC561J oShuT
C405 Polystyrene, 120pF, 5%, 33V C50B636-8 R411 Dep. Carbon, 2,2K R12DC222J 4K
C406 Mylar, .1uF, 10%, 250V C50B638-7 Can
c407 Mylar, .022uF, 10%, 250V C50B638-3
C408 Electrolytic, 4uF, 35V C50B637-1 MISCELLANEOUS TRIGGER MPX DECODER @__‘N__
409 Mylar, .1uF, 10%, 250V C50B638-7 Symbol  Descriotion Part No CONTROL l242
c410 Mylar, .0150F, 10%, 250V C50B638-2 Y scription :
. K - Printed Circuit Board P1242 AGC N
C41 Electrolytic, 1uF, 70V C50B637-2 _ . Hreut TRIGGER aH
C412, 413 Polystyrene, 1000pF, 5%, 33V C50B636-9 N ‘s’""'ed Cireuit PC50B187-27 4A RIGHT
C414, 415 Polystyrene, 1500pF, 5%, 33V C50B636-24 - ocket, Transistor X508779-2 © OUTPUT
*C416 Mylar, .1uF, 20%, 250V C50B575 La01. 402 Ring Demodulator V50260-23B
403 Choke, Coil, 20mh L50334-6
ORS AND POTENTIOMETERS oke, Coil,
RESISTORS . Q401, 404 Transistor, 2N2924 TR2N2924-18
In ohms, 5% tolerance, 1/8 watt unless otherwise i
noted. K = Kilohms, M = Megohms. Q402, 403 Transistor, 2N2614 TR2N2614 B8P
‘ ’ Z401 Tronsformer, 19kc ZZ50B210-80 7402 Q) 7403
Symbol Description Part No. Z402 Transformer, 19kc ZZ50B210-76 @-_T
R401 Potentiometer, Trigger Control Z403 Transformer, 19kc ZZ50B210-74
100K, 30% R50150-65 Z404 Transformer, 38kec 2Z508210.75 +23v
*Not used in all chassis ? ? ?

48 a0 4D| 4E 4F|
OTP402
TP 40!



1242 MULTIPLEX DECODER

MULTIPLEX DECODER TESTS
® Modulate FM generator with 19 ke, £6.5 ke devia-
tion. (Use external modulation if necessary.)

® Connect the FM generator output to the antenna
terminals of the unit under test.

@ With the FM generator set for an output of 25 uV at
the antenna terminals the stereo indicator should light
up. |f the generator output is reduced to 5 uV, at the
antenna terminals, the indicator light should remain ON.

BINDING POST

® Reduce FM generator output to zero and the indicator
light should go OFF.

@ |f the sterec indicator light does not respond properly
to the tests above, readjust the trigger control (R401)
until the stereo indicator lamp just turns ON with a

4 uV signal applied to the antenna terminals.

4K __
LEFT OUTPUT

44
10 12K

|4H
l RIGHT OUTPUT

PREFERRED
ALIGNMENT INSTRUCTIONS

(Using multiplex generator with RF and 19 ke
outputs and with 1 ke modulation)

In Table 1, below, a multiplex generator with an RF
output is used. This is the better method of alignment
since the multiplex circuitry is connected to the tuner
with which it will be used. Check the alignment of the
IF stages before making multiplex adjustments. Poor IF
alignment can make proper multiplex operation im-

possible.

MPX
GENERATOR

MPX INPUT

180

1

= INS 28]

FIGURE 1. Multiplex-alignment pass filter circuit.

ALTERNATE ALIGNMENT INSTRUCTIONS

* PIN NO.| MARKED BY

_______________ YELLOW DOT. . .

. . %% NOT USED IN ALL (For multiplex generators without an RF output)
TEST EQUIPMENT: Multiplex Generator, Audio CHASSIS

(AC) Vacuum:Tube Voltmeter (RMS type preferred) Rid +22v [TP402 FM MONO SWITCH INS 310 A Disconnect the ratio detector from the multiplex unit

Vacuum-Tube Voltohmeter (DC VTVM),Oscilloscope (100

ke minimum) with external sweep input. before using this procedure. A low-pass filter (Figure 1)

is used between the MPX generator output and the in-
put to the multiplex circuitry. It has about the same

STEREO INDICATOR

WARNING: Use only the proper alignment tool to
prevent core breakage.

TABLE 1

MULTIPLEX-GENERATOR RF OUTPUT CONNECTED TO ANTENNA TERMINALS

COMPOSITE OUTPU

joading effect as the output of the ratio detector in the

tuner.

TABLE 2

T OF MULTIPLEX GENERATOR CONNECTED TO INPUT OF MPX DECODER THROUGH LOW-PASS FI

LTER

[ ]
GENERATOR LEVEL INDICATOR TYPE AND ALIGNMENT
GENERATOR INDICATOR TYPE AND ALIGNMENT STEP
STEP RF DEV. MODULATION (RMS) CONNECTION ADJUST INDICATION
MODULATION CONNECTION ADJUST INDICATION
70 to 76 ke. Audio (AC) VTVM input to Read minimum AC voltage
70 to 76 kc (connect external Audio (AC) YTVM input to Read minimum AC voltage 1 100 TP404 with 10-pF capacitor between 70 and 76 kc.
] auvdio generator to SCA input +25ke TP404 with 10-pF capacitor - between 70 and 76 kc.. mV in series with test lead. -
of multiplex generator.) in series with test lead.
2 19 ke pilot only +6.5 AC VTVYM to TP403 Z401, 402, 403 Maximum AC voltage 2 19 ke pilot only 50mV AC VTVM to TP403 7401, 402, 403 Maximum AC voltage
-° and 404 (38 ke) m and 404 (38 ke)
Composite MPX signal Audio (AC) VTVM and Maximum AC voltage with Composite MPX signal Audio (AC) VTVM and Maximum AC voltage with
3 1 kc on left channel only +75ke oscilloscope vertical input 7402 clecfn 1 kc sine wave on 3 1 ke on left channel only 300mV oscilloscope vertical input 7402 clec.n 1 ke sine wave on
to left channel output lug oscilloscope to left channel output lug oscilloscope
(4H) (4H)
Composite MPX signal Same as Step 3 MP X Separation Minimum reading on Audio Composite MP X signal Same as Step 3 MPX Separation Minimum reading on Audio
4 1 ke on right channel only +75K Control (located| (AC) VTVM——should be 4 1 ke on right channel only 300mV Control (located (AC) VTVM—=should be
—/oKe on chassis). at least 35db below reading m on chassis). at least 35db below reading
obtained in Step 3. obtained in Step 3.
Same as Step 4 Audio (AC) VTVM and Same Audio (AC) VTVM Same as Step 4 Audio (AC) VTVM and Same A udio (AC) VTVM
5 +75ke oscilloscope vertical input L reading as obtained in 5 300mV oscilloscope vertical input reading as obtained in Step
- to right channel output lug Step 3 (£2db); clean lke m to right channel output lug - 3 (+2Jb); clean lkc sine
(4K) sine wave on scope. wave on scope.
Same as Step 4 Same as Step 5 Minimum reading on Audio Same as Step 4 Same as Step 5 Minimumn reading on Audio
6 +75ke (AC) VTVM should be at 6 300mV (AC) VTVM should be at
- least 35db below reading in - least 35db below reading
Step 5. obtained in Step 5.
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1278 CONTROL AMPLIFIER

TP TP +22v TP

TO"ON" POS. OF LOUD. CONT. 204|TO"ON"POS.OF LOUD. CONT.
SWITCH—LEFT SWITCH-RIGHT

? R, R208
n 330K

22
4203
ﬁé:;\znzgztt 47K

&

LEFT INPUT |1 TO TAP OF
i VOL .CONT.
2Bl al
< ® RIGHT
m
e
gL
I B Y N e E
HIGH FILTER H!GH FILTER TP 203 NOT USED LEFT RIGHT |10 RIGHT VOLUME CONT. INS3I3 A
LEFT RIGHT TO "OFF"POS,
TO LEFT VOLUME CONT OF LOUD.CONT.
SWITCH LEFT CHANNEL
HI?."‘EFF%'LTER TP20! +22v TP203

RIGHT CHANNEL AND GROUND

oI X PCES

CONTROL AMPLIFIER

PI278 ‘ |
n20s a7k . " Raie |
T | PARTS DESCRIPTION LIST
PR | — r—__ B i | R2I7 C,%C’F-”
I?C5OBIB7—32 -l L 3200 | S | ' Z€ 10 VOLUME CoNTROL -
w | I I - CAPACITORS
r— N
I ' I | 10K 47K 10K I c203 NOT USED o b N
I l l * l?é 2!328;4 ggg-, 25 T0"ON' ION OF Symbel Pescription ort e
POSITI
LEFT C201, 202,
w Ffezsl Clﬁgl ng%,’ 4| _l_sao Tsao :ltsso Tlooo l3 I 10K I ;%:ﬁ_g:ss CONTOUR 203’ 204
AT l ; '
LEFT INPUT o 7 P T e e | 2 \B) I 03SUF | .038UF I = SN e A— 205, 206  Electrolytic, 1uF, 70V C50B637-2
] 2Na924 L ’ _] €207, 208 Ceramic, 680pF, 10%, 1000V C50B569-2
Reo? - o Rais| 8| 0 7| 70 “OFF" POSITION OF €209, 210 Mylar, .33uF, 10%, 250V C50B638-10
1 sex 150 zﬁ%ﬁ" LOUDNESS CONTOUR -
= MAX. MIN SwITCH RESISTORS AND POTENTIOMETERS
[:%_BLQ In ohms, 5% tolerance, 1/8 watt unless otherwise noted.
= znsng?"—I K=Kilohms, M=Megohms.
= 5ok 5 MAX, [rREBLE] I, i Symbol Description Part No.
R2/14B R201, 202 Dep. Carbon 18K R12DC183J
3 20°% || PcsoBIB7-25 R203 Pot., 250K, Balance R50160-182BX
[PcsoBlg7-30 - Q202 r_ =" R2l6 €206 R204, 205 Dep. Carbon, 18K R12DC183J
. co02 PCS0BI8T-32 ] 2N2924 | seok i M OLUME CoNTROL e R206, 207 Dep. Carbon, 56K R12DC563J
2¢ 202 e REee e e e l, g% | =3200 it R208. 209 Dep. Carbon, 330K R12DC334)
RIGHT INPUT 7 T 7T 171 Uy | | 29 \or useD R210, 211 Composition, 4.7K, 10%, 1/2W RC20BF472K
| 680 680 —-680 1000 I 10K 4Tk 10K c204 R212, 213 Dep. Carbon 150 R12DC151)
mos | L ¢ [T " I |4 W 4% o R214, 215 Pot. 100K, Treble, Bass R50160-183
SeK | | i I | X 20 0 "ON" POSITION OF RIGHT R216, 217 Dep. Carbon, 680K R12DC684J
™ 1ok Q204 LOUDNESS CONTOUR R218, 219 Composition, 4.7K, 10%, 1/2W RC20BF472K
| l | i | 2N2924 LR R220, 221 Composition, 1.8K, 10%, 1/2W RC20BF182K
L_ _J \O33UF | .039UF = VOLUME CONTROL
czio
—_——|————— L_ i calo, MISCELLANEOUS
—Teo 7| 2L " " . .
i ) Sims ' FIgUD%FE;SSngL:'IgUROF - Symbol Description Part No.
MAX MIN. R220 SWITCH - Printed Circuit Board P1278
' 1.8K - Printed Circuit, Tone-Control PC50B187-25
| L J - - - Printed Circuit, High«Filter PC50B187-32
- Socket, Transistor X50B779-2
‘]:2: _?zv (]’zn Q201, 202,
et T peoz TP204 203, 204 Transistor, 2N2924 TR2N2924-18
P1278

AW2400A



Ql5 R30 N
2N2925 68K R32 M
500 METER
ANTENNA METER ADJ. 260 UA
TERMINALS =
R2g R3| TP 404
Rl . . . . . q R33 S5 TP 403
LocaLl 270 tIn units with serial numbers ending with X the value of 220K %+ n2s 18K t‘“ co Q4 MUTING
MUTING
@ : R17 should be 1K, %W (FISHER Part No. R50DC102J). i — oo pMuT! TZWF 2N2925 @ , an -
DISTANT L g R27 ‘
.02 UF OFF P MPX
@ IuF v 2.2K 4 Q) iNpUT
+I19V -
_ & FRONT [ = £ 39 3 (3N |3 kN
mrssomssND 10.7 MHZ (Mc) é 6 @ @
R7 = IF AMPLIFIER
ol PI381 O @ @ Z40! 2404
&, é IF OUTPUT TP 302 3K
e 2 00 ©.,-0 00 o ; |
RI ) cois IF TRANS@ Bne) TRIGGER MPX DECODER
68K @TO CONTROL Pi242
TP
ANT  ANT RF 0S¢ O
coiL  TRIM TRIM TRM e 781 z30! 2302 2303 2304 . o
R3 coiL TP 30! —eL T et
120K =
[L—J pooooao l © TRIGGER
i Q@ Q Q _@®
INPUTS &/ Q _ .
- AGC +i2V x L ER) E 3F ﬂ o L% 2402 2403
220K T23v
L OPEN FOR
3 = ok 680 IF ALIGNMENT @) (@)
L cu
I c« a8, ac a0 3 aF
= T 401 TP 402
MPX_RIGHT OUTPUT
MPX LEFT_OUTPUT
= R34
270
+23v
TP 201 TP 202 TP 204
2w Cav 2u |21 CPZR
S|
SECTION 2 © @
FRONT @ Qll
2N2924
AUDIO CONTROL AMPLIFIER Riok
A LEFT PI278
. Q) INPUT —O ©—T
LEFT
L) 0UTRUT, ) L
L R LEFT LEFT 2P
1c iH—O) EQUALIZATION @__ZT
0 RIGHT L c23
RIGHT A
iE  So— Lt
o' H—O PRE::AzPeI:': FIER ©— 20 |2E 2F 26
2700 LEFT R ~
IF o) OUTPUT
=
16 1H—Q) EQUALIZATION TP 203
R_H ON s3
! © S iy ! RIGHT {LOL?DFNFESS
m I- " RIGHT OUTPUT ® 290MV] 10K VOLUME T
17k 3000 f, Q) INPUT
L 230mV RIO l ——] R358 ’
= 47K 50K $4—0f
< BEIRG
| 3 = =
2390 | 9800 cie
— R3SA 48 22uF
I 50K 3 N
4 Se—O— vls
MONITOR! L
&1 ruT e
—— e i MODE / TAPE_MONITOR sTERED
SWiTCH MONO =423V INDICATOR
pc2 < STEREO =+15V I
EQUALIZATION 0 i) 0 R48 RS54
R37 \{4 56K 180K
5 220 clo cil
OS5 SECTION | I 100UF Iioour
6 FRONT = =
SWITCH POSITIONS - +46V +42v +36V  +29.7V +12v
st s2
POS 154
NG, SELECTOR MODE si SLOW-BLO -_——— VALAN 4‘5 AEXE R50
SWITCH TAPE MONITOR SECTION | Tl — t—"1 el 50
1| Tape HEAD MONO REAR | e
2 | PHONO MAG. STEREO NOTES: |
4 c MAX. 1S5VA=135W F2 o Q13
3 | FM-AuTO STEREO TAPE L FOR ALL VOLTAGE AND CURRENT MEASUREMENTS LINE VOLTAGE = 117 VAC. oW | 5 5]
2. DC VOLTAGE MEASURED WITH DC-VTVM, TO CHASSIS, UNLESS OTHERWISE e 2N2924
4 | FM-MONO MONO TAPE INDICATED, WITH NO SIGNAL INPUT. ,
3. USE AC VTVM FOR' IkHz SIGNAL TRACING: YOLUME CONTROL MAXIMUM pows po 1 o 105120 voLTs 1 R39 R40 Ra2
s | Aux CLOCKWISE, FILTERS OFF, ALL OTHER CONTROLS NORMAL. 2 (cps) 220 22K
4. T INDICATES IkHz _SIGNAL LEVELS FROM PHONO INPUT = ' +23V
TO PA QUTPUT = [TT8V ACROSS 40 LOAD] (I kHz = Ikc) 4 c2 L c3 L cia _T.
= = =
W 1000UF “T™1000UF 200UF ¢ s
L L 1 24V 200UF
ZENER
REGULATOR

DIAL DIAL  METER
LIGHT LIGHT LIGHT



' /)=

MAIN CHASSIS

R89
33 )
/2 s6
Q3
36642 REMOTE
+
40-60mV "3535 MAIN
L

he

R86
33

MAIN

11.8V_ACROSS 4" LOAD

] MAIN

] REMOTE
SPEAKER
TERMINALS
] REMOTE

)

IES

REMOTE
J
/2 se

330

c30
1500UF

+a6v
Ql <4
36642 -
R90
R82
.5
It

QiS5 R30
2N2925 68K ggg ™I
po METER
ER ADJ 560 UA
Res R3]
. . . R q s5 TP 404
t1n units with serial numbers ending . with X the value of 220K & 29 18K t s cs Q4 MUTING TP 403
3 ‘MUTING =1~ 22 UF
R17 should be 1K, W (FISHER Part No. R50DC102J). by o igre T 2N2925 o Qm "
63 X3 R27 )
X UF OFF MPX
L oF 2.2k uid INPUT
+19V - = R59
LI 180K
3R = £ 39 3P 3N |3m < ]3L =
0.7 WAz (Me) Py P P © ©
IF AMPLIFIER 1 cos
401 T.
UTPUT PI381 TP 302 3K 240! Z404 .33UF
©- LEFT
AUDIO OUTPUT
o) TR B MPX DECODE| &
R
@ % ConTROL Piza2 o
g _© =
751 z301 2302 2303 2304
aa
™30 < >—19 migur f 4
« b AGC OUTPUT
TRIGGER L cee
@ © 0 @ o
—
x £ 3E 3F| 36 3R 30
< L e < 2402 2403 8p e
OPEN FOR +23v 4G 1
IF ALIGNMENT 9 @ ® @ =
“C) aC 2D aE r
MPX RIGHT OUTPUT TP 401 TP 402
MPX LEFT OUTPUT
R34
270
+29.7V
+23V
O;‘ +5.3v Q9
TP 201 TP 202 TP 204 2N3638
4 Cl7
0(5) B R4S 22uF
2! T 2R
s W 2v 2u |2 ¢
SECTION 2 @ @ [530mv] 1
FRONT @ Qll
2N2924
IZO o
"
,01— AUDIO CONTROL AMPLIFIER R47 R53 R55
© NTROL L 56K 180K 56
3 PI2786
© EYe) L1 —O 6 +
LEFT
ouTPUT 50 ~¢ A LEFT O- L
? € L R LEFT LEFT L
N s2
SECTION | @—W‘ . Q6
FRONT RIGHT RIGHT R49 L c23 s 36643
150 T avurF +
MPLIFIER ] T _ - o+
’1285 7 |2E ZF 76 ZS|2K| 2L] |2a 0.65v
LEFT RIGHT cls —
GUTPUT OUTPUT 500UF F = .
o (EaLanee ] GEme] ), | * [omss) L w1 1.,
i
. 160 A
oN
RIGHT R22 SECTION | s3 ..
output| 10K REAR LOUDNESS R7S R
: CONTOUR Y crse a7 Tae
12 1= . v = =
~ : I—O NES—
c22
. .
cis
8 R35A R4 6 F FF
fo) 05\ 50K 5.6K .2\Z|U
412V L N O~ Qlo +36V
MONITOR L 2N3638
5 o s MODE / TAPE MONITOR sreno
SWITCH .
o? L MONO = +23V INDICATOR T2
3 = STEREO =415V
N Q ° $ ’ R48
” R37 l -/ l 56K
o ot s 220 clo cil
OS5 SECTION | I I00UF Tloour
10 Og RONT L L o
39
40-60mV
& R78
1.5A Y CR4A
- 150
SLOW-BLO T 760 L coe .
150 T aur L
- R70
1.2K
MAX. IS5VA- 35 W QI3 c207T~ +1.2V
MIN. 23 VA= 19 W 500UF
TasT 2N2924 =
105-120 VOLTS R39 [
- roo | e [ a 50-60 Hz (cps) 39 530
4 +23v = o—o
L crz2 L ci3 . R72
TN 1000UF T 1000UF ] chf 5¢
L3 = 3 = =
ZENER R76
¢ REGULATOR WCR4B a7
AC ON-OFF DAL DAL METER
gl LIGHT LIGHT LIGHT <4

+
40-60mV

R84
5

AW2412A

[06668][66888 ]

LAY
) [l.BV ACROSS 4~ LOAD
c28
3300 IRg?(
Q2 I :
36642 4

AW2412 A

Because its products are subject to continuous improvement the
manufacturer reserves the right to modify any design or specifi--
without notice and without incurring any obligation.
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TROUBLESHOOTING GUIDE

Does not go on (pilot or dial lamps do not light)

Check: @ Power switch, S7, Fuse, F1

® AC power cord and wall outlet (use test lamp in rear chassis outlet).

No audio output (earphones normal)

Check: ® Speaker connections.
® Position of SPEAKERS switcha

No audio output (earphones and speakers) signal at RCDR jacks normal.

Check: ® Position of MODE/MONITOR switch $2.

(Set to STEREO or MONO positions only — MONITOR positions for tape

recorder with separate record and playback heads only.)

(both channels) in any position of SELECTOR switch and VOLUME control.

Distortion
Hum, Weak or

No audio output Check: ® Fuse F2, Power-supply.

® DC voltages (for hum and distortion use scope) at F2, R33, C7; R34,

R35, C10; R35, R36, R37, C11; R36, CR2; Emitter of Q9.

® Audio control amplifier subchassis.

Distortion (LEFT channel only) in PHONO and FM positions of SELECTOR.
Hum, Weak or
No audio output ® Remove plug from LEFT RCDR OUTPUT jack.
Check: ® Position of BALANCE control.
® Speaker connections.
® Audio control amplifier subchassis.
® Preamplifier subchassis.
e Q10, Q6, Q5, Q4.
Distortion (RIGHT channel only) in PHONO and FM positions of SELECTOR.

Hum, Weak or

No oudio atput ® Remove plug from RIGHT RCDR OUTPUT jack.

Check: ® Position of BALANCE control.
® Speaker connections.
® Audio control amplifier subchassis.
® Preamplifier subchassis.

e Q11, Q1, Q2, Q3.

Hum (VOLUME turned up only—hum disappears when VOLUME is turned down.) In any position of
SELECTOR switch S1.

® Remove plugs from RCDR OUTPUT jacks.

Check: ® Audio control amplifier subchassis.
® Preamplifier subchassis.
Distortion (either or both channels) in FM positions of SELECTOR only.
Hum, Weak or

No audio output ® Tune to other stations

Check: ® Antenna position and connections.

® Voltage supply to front-end, |F amplifier and Multiplex Decoder subchassis.

Distortion (either or both channels) FM STEREO positions only.

® Tune to other stations

Check: ® Antenna position and connections.
® Multiplex Decoder subchassis—realign.

FMSTEREO does not work (STEREO BEACON lights)
® Set MODE/MONITOR to STEREO position

Check: ® Multiplex Decoder SEPARATION CONTROL.

COMPONENT CONNECTIONS

ANTENNA

i
@
TO OUTLET ON REAR

OF RECEIVER

NS 319

RIGHT MAIN SPEAKER

RECORD PLAYER

OUTPUTS TO TAPE RECORDER

TO OUTLET ON REAR
OF RECEIVER

STERED TAPE RECORDER
RIGHT REMOTE SPEAKER

LEFT REMOTE SPEAKER

POWER OUTPUT MEASUREMENT

The power-output stage of this unit is designed to deliver its full-rated power with
program material (voice or music) into 4-to-16-ohm loads for indefinite periods.
When a constant audio tone is used as a signal to measure the continuous RMS
power output certain precautions must be taken.
e Measure the power output of one channel at a time.
e Limit the measurement period to 10 minutes (with a load resistance be-
tween 4 and 16 ohms).
Should it ever be necessary to measure the power output of both channels simul-
taneously, use a load of 4 or 8 ohms (per channel), limit measurement to a period not
longer than 1 minute for a 4-ohm load or to 5 minutes for an 8-ohm load.
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is outlet).

ions for tape

C7; R34,

of

oder subchassis.

COMPONENT CONNECTIONS

ANTENNA

RIGHT MAIN SPEAKER

RECORD PLAYER

E TO WALL OUTLET

UTPUTS TO TAPE RECORDER INPUTS FROM TAPE RECORDER

\\\‘ /M\
2,

TO OUTLET ON REAR
OF RECEIVER

STEREO TAPE RECORDER
RIGHT REMOTE SPEAKER

LEFT MAIN SPEAKER

LEFT REMOTE SPEAKER

POWER OUTPUT MEASUREMENT

The power-output stage of this unit is designed to deliver its full-rated power with
program material (voice or music) into 4-to-16-ohm loads for indefinite periods.
When a constant audio tone is used as a signal to measure the continuous RMS
power output certain precautions must be taken.
e Measure the power output of one channel at a time.
e Limit the measurement period to 10 minutes (with a load resistance be-
tween 4 and 16 ohms).
Should it ever be necessary to measure the power output of both channels simul-
taneously, use a load of 4 or 8 ohms (per channel), limit measurement to a period not
longer than 1 minute for a 4-ohm load or to 5 minutes for an 8-ohm load.
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