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PRICE $2.00

SERVICE MANUAL 504

SERIAL NUMBERS
BEGINNING 10001 :
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CAUTI 0 N. 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 weli-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 tem-
peratures of 1,0000 F, while others will hardly melt solder.
Small-diameter tips should be used for single solder con-
nections, pyramid and chisel tips for arge areas.

Always disconnect the AC power cord from the line when
soldering. Turning the power dwitch OFF is not sufficient.
Power-line leakage paths, through the heating elements 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 capaci-
tors, should be removed using special de-soldering tips made
especially for this purpose. Removing soider 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 1o it).
In the time it takes for a dropped screw, washer, or screw-
driver, to contact a pair of 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
IC. DO 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 until all external resistors,
capacitors, and transformers are checked first, to prevent the
replacement IC from failing immediately due to a defect in
the connecting components. Solder and unsoider 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. Ohmmeter
checks do not provide conclusive data, and many even de-
stroy the junction(s) within the device. ’

Never attempt to repair a transistor power amplifier module
until the power supply filter-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 installing replacement
transistors. All output and driver transistors in one channel
may be destroyed if the bias network is defective. After parts
replacement, check bias for specified idling current.

In some applications,..replacement. of. transistors must be
made from the same beta gro'up' as the original type. The
beta group is indicated by a colored marking on the transistor.
Include this information when ordering replacements.

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 pre-
vent 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 wire,
can cause significant power losses. For wire lengths greater
than 30 feet, 16 AWG, or heavier, should be used.

VOLTAGE MEASUREMENTS: All voltages are measured
with the line voltage adjusted to 120 volts. All measured
voltages are = 20%. DC voltages are measured to chassis
with a VTVM, with no signal input unless otherwise noted.
AC signal voltages are measured under the conditions speci-
fied on the schematic.

ALIGNMENT PROCEDURES: DO NOT attempt reatignment
unless the required test equipment is available, and the align-
ment procedure is thoroughly understood.
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TEST EQUIPMENT

MECHANICAL DISASSEMBLY

HARMONIC DISTORTION TEST

DIAL STRINGING

3

The following equipment is required to completely test and align the 504 Receiver:

Line Voltage Autotransformer or Voltage Regulator

DC Vacuum Tube Voltohmmeter

Accurately Calibrated AC Vacuum Tube Voltmeter
Oscilloscope (Flat to 100 kHz Minimum)
Low-Distortion Audio Sine-Wave Generator

Harmonic Distortion Analyzer

4 Load Resistors, 4-Ohms, 250 Watts (Minimum Rating)

Low-Distortion AM-FM Signal Generator

10.7 MHz Sweep Generator (Fisher 3024*)

Multiplex Generator (Fisher 1536%)

455 kHz Sweep Generator (Fisher 3025%)

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

Sound Source and Speakers for Listening Tests

*Requires Power Supply (Fisher 1561)

PLEASE READ CAREFULLY: The parts list on this and following pages do not include shipping charges. Please include the serial number of the

Fisher equipment for which the part(s) are intended. Send your order to:

PARTS DEPARTMENT, FISHER RADIO, 11-40 45th Road, Long Island City, N.Y. 11101

Sug. Sug.
Symbol Description Part Number Ret. Symbol Description Part Number Ret.
PANEL S865 Switch, AUDIO DISPLAY SP50200-62 .95
S866 Switch, SPEAKERS SR4094-151 7.95
Knob, TUNING EK20042-1 1.05 - - Jack, TO RCDR, PHONES JK20627-5 1.10
-- Knob, MASTER BALANCE EK20044 .45
- Knob, Pushbutton EK20030-3 .80 CHASSIS-REAR
- Knob, Slide EK20043-1 .30
-- Knob, Rotary EK20041-1 1.10 - Terminal Strip, Antenna ET51329 .85
- Dress Panel Assembly AS4094-147 25.05 -- Terminal Strip, Speakers ET51340-1 5.10
Nameplate ‘504’ NP22653-1 .85 -- Connector, Single Jack Female J50465 .40
Insert, Upper (Window) AD23062-1 2.65 -- Connector, 22 Jack Female JK 20696 5.90
Spring, Window Retainer AN51427 .30 -- Cover, Output Transistor AM2155-113 .85
Insert, Lower AD23061-1 2.15 J1 AC Outlet JK 20665 .60
Bushing, Pushbutton EA51413 .30 . Line Cord W50023-1 1.20
End Strip, Right AD23065-3 1.45 -- Strain Relief EM21116-7 .30
End Strip, Left AD23065-4 1.45 .- Fuse Holder EA51408 .95
- - Speed Nut, Dress Panel Retainer HN24015-1 .30 - - *Line Cord (3-Conductor) WR20678 3.20
CR505 L.E.D.-STEREOBEACON TR19001 1.40 - - *Strain Relief E51A110 .25
CR865, 866 L.E.D.-2/4 SPEAKERS (with TR19003 2.05 S2 *Switch, Fused Voltage Selector SR51304-1 1.90
mounting clip and retainer)
- - Tuning Shaft/Bushing Assembly AS20725 1.50 BOARDS
- - Dial Pointer AP20507-1 .75
.- Dial Glass (Acrylic) AS4094-162 2.80 - PCB, AM-FM Tuner PB2301-1 77.60
11, 2, Lamp, Dial LM21434 1.00 -- *PCB, AM-FM Tuner PB2301-2 77.50
3,4 - - PCB, AM Dynamic Noise Limiter PB2310-1 3.30
15,6 Lamp, Meter AS21410-6 .75 .- PCB, Preamplifier PB2303-1 8.00
18, 9, Lamp - Mode, Selector, Display LM21421-4 .70 PCB, Control Amplifier PB2304-1 41.30
10, 11, - - PCB, SQ Decoder PB2302-1 21.05
12,13, - PCB, Switch Board PB2323-1 6.35
14, 15, - - PCB, Switch Board PB2322-1 9.26
16, 17, - - PM, Power Amplifier Module PM2155-2 91.15
18 PCB, Predriver (p/o PA) PB2306-2 38.85
M1 Signal Meter MC21620 3.90 - - PCB, Audio Display PB2320-1 6.00
M2 Center-of-Ch Meter MC21619EX 3.90 - - PCB, Phones PB2315-1 2.10
-- Mounting Pad, Meter EM21126 .30 . PCB, Power Supply PB2305-1 26.05
R124A,B Control, MIDRANGE RP50160-286 3.00 - - *PCB, Power Supply PB2305-2 26.55
R132A, B, Control, FRONT/REAR BASS, RP50160-285 2.75 - PCB, Mode Lamp Board PB2326-1 2.15
133A, B, FRONT/REAR TREBLE - - PCB, Dial Lamp Board PB2316-1 6.45
138A, B, - PCB, Selector Lamp Board PB2328-1 2.50
139A, B - PCB, Display Lamp Board PB2327-1 2.50
R297A, B, Control, MASTER BALANCE RP50160-289 10.30
C,D MISCELLANEOUS
-- Bezel, MASTER BALANCE EA4094-136 .40
R298A, B, Control, MASTER VOLUME RP50160-287 7.10 Cabinet Assembly AS4094-155 49.10
Cc,D Cabinet {(only) KKa4094-148 33.60
S1 Switch, POWER SP50200-65 2.95 Grille, Cabinet EA51406 .90
S1 *Switch, POWER SP50200-64 2.55 Foot, Plastic E51A172 .30
S11 Switch, SELECTOR SR4094-150 7.50 Cover, Bottom AA4094-119 7.95
S81 Switch, MODE/MONITOR SR4094-154 6.75 Mounting Pad, Cover EM51293 .30
S275, 276, 4-Switch Assembly, SQ SP50200-60 3.45 T Transformer, Power TD4094-115 36.70
277, 278 DECODER, REDUCED T *Transformer, Power TE4094-215 41.15
VOLUME, FM MUTING L300 Antenna, AM Ferrite AS4094-160 2.95
OFF, FM NOISE FILTER - - Bracket, AM Antenna Support EA24006 1.20
$283, 284, 4-Switch Assembly, LOW SP50200-59 3.45 .- Dial Drum Assembly AS4094-166 .95
285, 286 FILTER, LOUDNESS, HIGH - Connector, 12-Pin Male-Male HH20686-12 .95
FILTER, AM DNL Coupling, Extension Shaft H50A 799 .35

*Used in Export Units

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

REMOVING CABINET

(1) Unplug AC power cord.

(2) Remove the ten retaining screws from the underside of
cabinet.

(3) Slide cabinet off rear of chassis.

REPLACING DIAL LAMPS

(1) Unplug AC power cord and remove cabinet.

(2) Disconnect the two leads between the dial lamp board
and terminal strip below the board. (It is unnecessary to
disconnect meter lamp leads.)

(3) Remove dial lamp board mounting screws and tilt out
board.

(4) Snap replacement lamps in holders and position the
lamps so that the clear surface of each lamp faces the dial
glass.

REPLACING METER LAMP ASSEMBLIES

(1) Unplug AC power cord and remove cabinet.

(2) Unsolder the meter lamp leads from the dial lamp board.

(3) Squeeze long sides of the lamp assembly together and
pull out.

(4) Snap replacement lamp assembly into cutout and
reconnect leads.

REPLACING MODE, SELECTOR, AND
DISPLAY LAMPS

(1) Unplug AC power cord and remove cabinet.

(2) Label and disconnect leads from the appropriate lamp
board.

(3) Spread top and bottom of lamp housing apart to release
board.

(4) Remove old iamp and solder replacement lamp on board.

REMOVING DRESS PANEL

(1) Unplug AC power cord and remove cabinet.

(2) Gently pull all knobs from their shafts except the push-
button knobs and the MASTER BALANCE knob. (These
knobs need not be removed.)

(3) Label and disconnect the leads of the Light Emitting
Diodes located above the SPEAKERS switch. (Failure to
observe proper polarity will destroy the LED’s when
reconnected.)

(4) Remove the six flat-head screws holding the dress panel
to the chassis (2 on top, 4 on bottom). Remove panel.

REMOVING DIAL GLASS AND METERS
(1) Remove cabinet and dress panel.

(2) Remove pointer from rail. (It is unnecessary to
separate pointer from dial cord.)

(3) Remove the nine round-head phillips screws from the
front and top dial glass retainers (6 on front, 3 on top).
Remove the retainers.
(4) Label and disconnect LED and meter wires to permit
the dial glass (with meters attached) to be removed.
(5) Remove meters from the dial glass as follows:
(a) Remove tape holding light hood to meter and
remove hood.
(b) Gently pry meter from dial glass. Avoid scratching
the black-out finish on the dial glass with sharp or
pointed instruments.
{c) Peel off residual adhesive from dial glass.

REMOVING PC BOARDS

Remove the cabinet for access to boards. Label and remove
interconnecting leads. Most boards come out by removing
the screws that secure the board to the chassis. Some
boards require different or additional procedures for
removal:

POWER SUPPLY

Remove the mounting screws and the four screws on the
outside of the chassis which hold the heat sink to the
chassis.

SQ DECODER
Displace the couplings that secure the two extender shafts
of the SPEAKERS and MODE/MONITOR switches. The
extender shafts tilt upward sufficiently to allow the board
to be removed.

PREAMPLIFIER
Take out the board (with mounting brackets attached) by
removing the two screws on the outside of the chassis.

SWITCH BOARDS
Remove the dress panel for access to mounting screws.

CONTROL AMPLIFIER

Remove the dress panel for access to the four hex mounting
screws which hold the slide control/circuit board assembly
to the front panel. Remove the module from the bottom
of the chassis.

REMOVING TUNING SHAFT ASSEMBLY

(1) Remove cabinet and dress panel.

{2) Remove dial glass and dial cord.

(3} Rotate flywheel to align set-screw with hole on top.
L.oosen set-screw and remove flywheel.

(4) Remove lock-nut and washer from shaft and remove
the tuning shaft/bushing assembly.

CAUTION:

(A) Limit tests to 10 minutes.

(B) Use load resistors with minimum power ratings of 250
watts each.

Unplug AC power cord. Depress AUDIO DISPLAY push-
button, release all others. Set TONE CONTROLS, and
MASTER BALANCE control to center positions. Set
SPEAKERS switch to MAIN-4, MODE/MONITOR switch
to 4-CH, and SELECTOR switch to AUX1.

ONE CHANNEL DRIVEN

(1) Connect a low-distortion sine wave generator to AUX 1
IN FRONT LEFT jack. Set generator frequency to 1kHz,
and output to minimum.

(2) Connect a 4-ohm load resistor between MAIN
SPEAKERS FRONT LEFT and COM terminals. Connect
a Harmonic Distortion analyzer across the load.

(3) Connect AC power cord and depress POWER
pushbutton. Slide MASTER VOLUME to MAX.

(4) increase generator output for 52 watts RMS (14.4V
across 4-ohm load). HD meter should indicate 0.5% or less.
(5) Repeat preceding steps for FRONT RIGHT, REAR
LEFT, and REAR RIGHT channels.

ALL CHANNELS DRIVEN

Connect a 4-ohm load across each of the four MAIN
SPEAKERS output terminals. Set the MODE/MONITOR
switch to MONO and check for distortion of 0.5% or less
at 52 watts on each channel with all channels driven
simultaneously.

CAUTION: When amplifiers are switched for 2-channel
operation, inspect load connections carefully before testing
or troubleshooting. Front-channel amplifier loads must be
‘floating’ (ungrounded). If any of the front-channel speakers
COM terminals are grounded through common load returns,
or through test equipment grounds connected to the load,
the output of each series-connected rear amplifier will be
short-circuited. This may trigger the auto shutdown
circuit. The circuit can be reset by momentarily jumping
pin AA (B+) to pin 29 (on the power amplifier), or

turning off the receiver for 30 seconds or more.

DIAL
POINTER

PULLEY

AL4094-174
304, 404,504

(1} Remove cabinet and dress panel.
(2) Remove dial pointer from old dial cord.

(3} Rotate tuning capacitor drum fully clockwise. Loosen

machine screws in drum and remove old cord.
(4) Tie new dial cord to end of spring. Fasten spring to

START screw. See illustration.

(5) Run cord through slot in rim, then cross the cord to
inside of drum and wrap one full turn clockwise around

the drum. Guide cord around pulleys ‘A’ and ‘B’ and
wrap two full turns {clockwise viewed from back) around

tuning shaft.

(6) Rotate drum fully counterclockwise allowing cord to

wind on drum.

9\ o
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of the drum, and into the rim slot.

(8) Wrap the cord around the FINISH screw. Pull cord
taut and tighten screw. Turn tuning shaft clockwise and
counterclockwise several times to distribute tensioning.
(9) Place pointer on rail and slip cord over tabs. Turn
tuning shaft fully counterclockwise, slide pointer to (0)
mark on logging scale, and cement to cord.
(10) Check dial calibration. Refer to TUNER

ALIGNMENT, page 8.

PULLEY

FINISH
SCREW

CROSSOVER{ |

FULLY CLOCKWISE
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Sug.
Symbol Description Part Number Ret.
C301, 501, Ceramic, 5pF, 5%, N750, 50V CK22344-35 .30
516
C302 p/o C503 - -
Cc303 Ceramic, 39pF, N330, 50V CK22344-22 .30
C304 p/o C503 - -
C305 Ceramic, 4pfF, iO.ZSpF, N750, CK22346-8 .30
50V
C306 Ceramic, 15pF, 5%, N750, 50V CK22344-2 .30
Cc308 Ceramic, 270pF, 10%, 50V CK22350-5 .30
C309, 318, Mytar, 0.1UF, 10%, 160V C50B646-4 .45
322
C311, 316, Etectrolytic, 47UF, 16V CE22342-8 .40
323, 326,
529 :
€312, 313, Ceramic, 0.02UF, +80-20%, 50V CK22354-2 .30
314, 330,
523, 524,
527, 632
C315 Mylar, 0.022UF, 10%, 160V C508647-9 .40
C317, 321 Polystyrene, 2200pF, 5%, 33V C51B8256-30 .45
C319, 327 Electrolytic, 10UF, 50V CE22342-4 .35
C320 Ceramic, 0.1UF, +80-20%, 50V CK22354-3 .35
C324 Electrolytic, 22UF, 35V CE22342-6 .40
c328 Ceramic, 0.02UF, 20%, 50V CK22349-3 .30
C331, 549 Mylar, 0.47UF, 10%, 50V CY22356-13 .75
C502, 505, Ceramic, 0.01UF, +80-20%, 50V CK22354-1 .30
507, 508,
515, 518,
526, 528,
530, 536,
544
C503A, B, Tuning Gang Assembly cVv21013 5.70
C,D,E
C504 p/o C503 - -
C506, 509, Ceramic, 1000pF, 10%, 50V CK22350-12 .30
522,525,
639, 543 .
C510 Ceramic, 12pF, 6%, NPO, 50V CK22344-6 .30
C511 Ceramic, 8pF, 5%, NPO, 50V CK22344-5 .30
C513 Ceramic, 5pF, £0.25pF, N1500 CT22336-10 .40
C514 Trimmer, 1-6pF C50B938-5 .75
C517 p/o C503 - -
C51¢9 Silvered Mica, 330pF, 5%, 50V CA22313-6 .45
C531, 535, Electrolytic, 4.7UF, 50V CE22342-3 .35
540, 542
C533 Ceramic, 0.1UF, +80-20%, 12V CK22315-2 .50
C534, 537 Electrolytic, 1TUF, 50V CE22342-2 .35
C538 Ceramic, 220pF, 10%, 50V CK22350-4 .30
C546, 550 Mylar, 0.22UF, 10%, 50V CY 22356-12 .60
C547 Silvered Mica, 470pF, 5%, 50V CA22313-1 .45
c548 Ceramic, 0.05UF, +80-20%, 16V CK22316-1 .50
C5561 Electrolytic, TO0UF, 16V CE22342-12 .40
C552, 553 Mylar, 0.015UF, 5%, 50V CY22356-5 .50
*Mylar, 0.01UF, 5%, 50V CY22356-4 45
C554 Ceramic, 1000pF, 10%, 50V CK22358-12 .30
C557, 558 Electrolytic, 0.47UF, 50V CE22342-1 .35
C559, 5660 Silvered Mica, 330pF, 1%, 50V CA22313-31 .60
C563 Ceramic, 3300pF, 20%, 50V CK22349-5 .30
CF501 Filter, 10.7MHz Ceramic ZK22110 4.20
CR301 Diode, Germanium (AA119) TR12001-4 .50
CR302, 501, Diode, Silicon TR13006-2 .35
502, 503,
504
CR505 Light Emitting Diode TR19001 1.40
1C501 1.C., FMIF TR09018 6.65
1C502 1.C., MPX Demodulator TR09019 11.25
L300 Antenna, AM Ferrite AS4094-160 2.95
L301, 302, Choke, 3.3UH LC21814-2 .35
500, 502,
507
L501 Choke, 1.2UH LC21822-2 .50
L503 Coil, FM Mixer L21B811 .75
L.504 Coit, FM Oscillator LC21816 .90
L505 Choke, 1TOUH L50B848-6 .50
L506 Choke, 22UH L50B848-18 .65
M1 Signal Meter MC21620 3.90
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o Sug. Sug. Sug.
Symbol Description Part Number Ret. Symbol Description Part Number Ret. Symbol Description Part Number Ret.
M2 Center-of-Ch Meter MC21619EX 3.90 R310, 541 2.7K RF25DC272J .30 R523 3.3K RF25DC332J .30
PC301 Encapsulated Bias Network EP50187-86 .85 R311,317, 1K RF25DC102J .30 R526 12K RF25DC123J .30
PC302 Encapsulated 455kHz Filter PC50B187-62 .85 536, 657 R5627 200K RF25DC204J .30
PC303 Encapsulated Bias/Audio Network PC50B187-60 .80 R312,318 470 RF25DC471J .30 R534 39K RF25DC393J .30
Q301,302 Transistor, NPN (A494/BF 194) TR01027 1.00 515, 519, R540, 549 8.2K RF25DC822J .30
Q303 Transistor, NPN (BF 199 or TR01074 1.00 524 R548, 655 120K RF25DC124J .30
A473/BF 173) or TR01026 1.15 R313,510 4.7K RF25DCA472J .30 R552 47K RF25DC473J .30
Q304, 505, Transistor, NPN (BC239C) TRO1014 .70 R315, 503, 100 RF25DC101J .30 R553 16K RF25DC163J .30
506 . 525 R554 Variable, 5K, 20% RV50150-23-3 .60
Q501 Transistor, Dual-Gate MOSFET TRO8004 1.45 R316, 323, 22 RF25DC220J .30 R558 180 RF25DC181J .30
Q502 Transistor, PNP (SPS871) TRO2012 .95 513, 530 R565 Composition, 680, %W RC20BF681J .35
Q503 Transistor, N-Channel FET TRO6014 1.80 R320 18K RF25DC183J .30 $277,278 p/o 4-Switch Assembiy SP50200-60 3.45
Q504 Transistor, NPN (BF 198 or TRO1073 1.00 R321 82K RF25DC823J -30 2301 Coil, AM Oscillator 2Z50210-181 1.20
A467/BF 167) or TR01042 1.40 R501, 518, 10K RF25DC103J -30 2302 Transformer, 466kHz IF ZZ50210-161 2.00
Q507 Transistor, PNP (2N4250) TR02020-2 .55 528, 533, Z303 Transformer, 455kHz IF 2250210-156 1.75
R300 330K RF25DC334J .30 545 2304 Transformer, 455kHz IF 2250210-159 1.75
R301 68 RF25DC680J .30 R502, 539, 220K RF25DC224J .30 2501 Coil, FM Antenna L21B808 1.45
R302, 314 1.5K RF25DC152J .30 551 2502 Transformer, 10.7MHz IF Z250210-178 1.35
R303 a7 RF25DC470J .30 R605, 511, 220 RF25DC221J .30 Z503 Transformer, 10.7MHz {F 2250210-180 1.35
R304, 559, 6.8K RF25DC682J .30 537 2504, 505 Coil, 38kHz Trap 2Z250210-169 .85
560 R507, 529 3.9K RF25DC392J .30 -- Dial Drum Assembly AS4094-166 .95
R305 5.6 RF25DC5R6J .30 R508 1.2K RF25DC122J .30 -- Connector, 15-Pin Male HH20685-15 .85
R306, 506 2.2K RF25DC222J .30 R509 150 RF25DC151J .30 -- Connector, 15-Pin Female HH20683-15 .75
R307, 546 15K RF25DC153J .30 R516,538 150K RE25DC154J .30
R308, 319, 100K RF25DC104J .30 R520 33K RF25DC333J .30
517, 531, R521 5.6K RF25DC562J .30
532, 535, R522, 542, 22K RF25DC223J .30 *Used in PB2301-2 Export Tuner
544 556, 561,
R309, 514 820 RF25DC821J .30 562 Except as noted, resistors are Deposited Film, 5%, %¥W. K=Kilohm
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TUNER 2301-1

M2 )
M CENTER-OF - DETECTOR[ FM @ o.M
IF  T.P. CHANNEL METER OUTPUT [DETECTOR FM SIGNAL
T.P. GND T.P. QUTPUT = T.P, METER
—— () — e () e — f—
63 s5v 75 74 58 54 57
8 l 14 [
19kH2
c i 26 ooVl AM B+
c =
Rs22 QUADRATURE 18
B R538
SDG ° 16 22K ADJUST 150K "4575’5 84 1 7 >> {UNUSED)
sz 10.7MHz R548
TROB004 TRO20I2 TRO6014 TRO90OI8 IZ*OK TRO90I9 6
(ToP VIEW) (TOP VIEW) (TOP VIEW) (TOP VIEW) Q506 R344 CRS04 R558 (ToP VIEW FM B+ =—58 DD +14.4V
100K 72 180 SWITCH CLOSED
TROICI4 MPX 0SC o
FROM FM LINE P - I_ o & Py L—- asss ADJUST I FMSEPLZSCI:(I)?!N
CORD ANTENNA DELAYED FM AGC c524 150K 100K R518 25;407 16K cg:_? ﬂ?:-, 4 +l css1 577 ns
owER S R508 I"'“ tox Rsas  Rsas I s toour 2v] i cse3 PO SWITCH BOARD
10K 15K = pre—y
220 3 < = KIA
| _L B 1} £ PB2323-| I
22UH Rz?: C544 NS [3,2V] C550 l s278
RF AMPLIFIER Lsol AM~FM 5.5V 0.01 rmBay 0,22 R559 R560 2504
Q501 %’gg h2UH IF AMBLIFIER 12";:42: == = M 6.8K 6.8K 38kHz TRAP Faac] F |
FM IF p - 5QmVAC | FM M NOISE
ANT, I . wixer Q503 CERAMIC FILTER NS cssr I —= 1 Semvac] s FILTER
68 250t TRO8004 14,25V | NS 10.7 MHz CF501 10 8 14 13 12 10 1 FM | Rs6t 0.47 L 4
csie We503c g C°I7 TRO60I4 [ o 2502 Q504 [i0sv|Fm 22K + T A T Ao
[ : - 1L
(PART OF o TROIO73 [17.2v] am e T M A it R Pt | To [SELECTOR
AV|FM L
. RE40 = = 0018 (-1) I
FM IF, DETECTOR, 840 MULTIPLEX DECODER T o8Pk 330,1% r‘@*‘ﬂu—}}“ SWITCH
°? ¢° METER AMPLIFIER ¢ > 2 €502 = [TANS | psez 558 €560 -
* RSI9 1c501 Lcs3s RS39 TROSO!S [TAVIFM | 22K o 330, 1% k3 R FM_AUDIQ
I jas I3 I |-
M = 470 TRO90!8 I 220 cs39 220K CIRCUIT DESCRIPTION ON PAGE 8 5 Iefinpors i° anglpa, Pl DT To [sELECTOR
- 1 1000 | o . 1_%8'5“; r 7 BOmVAC]| FM | SWITCH
69 = cs527 L CIRCUIT DESCRIPTION ON PAGE 8 [ | s LIGHT~EMITTING
[ —— [ U 0.02 1.9V 2505 i DIODE
e — B+ 57 38 kHz TRAP M1/, Rses
= 14 16 5 12 sl2.4v ~ ~ 680
| £3 / @ bDD> +14.4V
: R520 ot o STEREO BEACON N crsos
502 | 33K 2,8V| NS B+ 7T\
il L RSS1
220K | \ z = OV IFM 4 cspe [+ 220k oos STEREOBEACON
c515 cs23 _[ RS54 5V | % 47UFI ¥ ' &
[ 0.01 \ S02 820 crsol Y L 531 RS32 NS [B8V] K crsos STEREO DEFEAT 4
\ I gsgg Rs27 Ns 5 100K 100K i [14.3V SWITCH CLOSED IN
FM B+ | \ = = . I 200k 3 Q505 M + orEN _rf°%5o4 MONO POSITION OF
| = TROIOI4 + Y\ o NSy [WobE /MONITOR |
| \\ R524 €533 ();i“- ¢ / ook 3 L_ov]|Fm :: ($277 CLOSED)
< Lsos SIS a 470 Ol 334 cRso2 Rs33 . | ;:
| cs13 J_ A osc roun 4ro s csss LY AL +_]_ c537 _[_ c536 "'l
| 3.9K osC 5= C503E - C514 cEs RiEk Roze FMo ATUFTT SWITCH g, RS34 i | SE—T Tt
| Q502 L5°“T NISO0 -6 oND TROI073 0507 I I MULTIPLEX T P/O SWITCH BOARD PB2323-1 |
TRO2012 TROI042 TROIO74 MUTING TROZG20-2 = ® L R536 s277 I
| = = = = = = TROIO26 (TOP VIEW) = = AMPLIFIER = 1K B FM MUTING
SCILLATOR F
FM RF | oscILL FM IF (TOP VIEW) MDTING DEFEAT OFF
| L__——.—-—.-.-.-—-——.
! ' 47Kk PC301l |3 rupe oY cr302 X QPEN LAST - i P DD,!\
AM RF | c AM B+ ’ IF AM IF €307, €310, €325, €331, €563 : 4
| e ) 1 +] can TP, &8 c512, G520, C521 | R323, R567 c331 ¢330 N
70 €54l €545, €555, C656 1302, L507 -
s IK$  1L5KS 6.8K 47UF » : F398" 2508 047 .02 T DD> +14.4v
| IR I piis I : A i Bowd cae7 nas, 1000812, tRaoz, RS0 : 1721
| ' 5 a - AM IF AM IF AM IF TR0O2020- 2 AUDIO /AGC  |QUF g ' Q304, Q508 oD
TROIO27 | R308  455kHz 455kHz AMPLIFIER [[Z.8V] NS 455kHz AMPLIFIER T
c303 | (TOP VIEW) L Q30 100K 02 7303 A (TOP VIEW) (TOP VIEW) = R320 I |
130mVRMS — -
14 MHz | R301 08C VOLT c313 1 1 astun F! Q303 AM Q304 B¥ 18K AM B4 __g,_._w_>>._.,__o\°._.
YEL Vesq TRAP 68 ooz 3 A TROI074 TROIOI4
: l | or TROI026 OETECTOR Pesop NS 1.4V SWITCH CLOSED
O " . ;
L30! [ 1 70 carr cR30I am[5V [ AM-FM TUNER PB230I-1 (-2 EXPORT) | IN AM_POSITION
33U | 2200 T | c328  R32( ofF [SELECTOR
c312 T p s petn 328 A3zl 12 mVAC
0.02 AM MIXER ‘
} [ o] | s60 T R3I9 1x L L AM AUDIO
GRN ‘65 | CONVERTER 2.2k jaro ! ' 100K > - 1! & D= 1o [AR AL )
- i 1 R303 d — ._.l | I L—— —j N L SWITCH
ANTENNA o8 47 2 4 4 s [ Fosos 1 NOTES:
L300 l ' 2ro ] 1 820 i. B DENOTES TEST PADS USED FOR PRODUCTION TESTING.
i | R302 ! +| caie aae HL¢ + . | 1.5K |
r | osc 15K Q302 (IN FM) 470F RuZ I“g'.‘ ha o A = 6323 K 820 2. LINE VOLTAGE SET TO I20VAC FOR ALL VOLTAGE MEASUREMENTS. o 6l ~ AM
BLK . -l A . l ] . O
l T | I = L302 | zsol TROIO27 3 T = = 4 L — — 3. ALL VOLTAGES ARE *20%. I AUDIO
| wur 67 3.3UH | _I o caza [ 1° |* Lt 4. aLL [XXX] VOLTAGES ARE DC, MEASURED WITH A DC VTVM TO CHASSIS, AND DENOTED AS FOLLOWS: AM [310mVAC sx 3 rn
P R309 B+ B+ R
l—-...l | | R304 :: :::z 820 27K AM AGC 22UF I Ns [XXX] — NO SIGNAL (ANTENNA TERMINALS SHORTED) L—ﬂ——am
6.8K T = = -
| ot AM [XXX] — 100mV AM SIGNAL AT IMHz, 30% MOD, 400Hz AT [EXT AM ANT] .LINK OPEN T0
AM DNL
Ext 66 3o c‘;'gz | wJcs030 g:oq c308 | €30 I |5 = AM _AGC FM [KXX] — ImV FM MONO SIGNAL AT 98MHz, £75kHz DEV, 400Hz AT [FM_ANT] ,LINK OPEN CIRCUIT
ANT 300 ~14 N csozaf-L K ran Nrso T Nrso 1 c309 | ¢34 +;=23f,f: s [XXX] ~—ImV FM STEREO SIGNAL AT 98MHz, +75kHz DEV, 10% PILOT (19kHz), 90% 400Hz AT [FM_ANT],LINK OPEN
330K (P“RCT5O°3': 503) LS .4J I ot I 002 s[T:57] [ % [XXX] — DENOTES DISABLING VOLTAGE DURING AM OPERATION
= = = Am[3.8V] 5. + IN LATER UNITS, R548 CHANGED TO 150K AND C522 ADDED TO INCREASE SIGNAL METER SENSITIVITY.
62 ~ AM
)
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= J 504

AL2301-17%




TUNER IC DESCRIPTIONS 8 TUNER ALIGNMENT

FM ALIGNMENT — AUDIO DISPLAY and FM MUTING OFF depressed, TONE CONTROLS and MASTER BALANCE to center. SPEAKERS

o+ centen B+ to PHONES ONLY, MODE/MONITOR to STEREO, SELECTOR to FM, MASTER VOLUME to MIN.
10.7MHz ~OF~
R548 %GE’%‘ r__"“_g@ﬁg“_ﬁ— °32#2§L Inszs Maintain generator output as low as possible for suitable indication.
t
Rs23 E l Igj i2503 . " ITEM GENERATOR DIAL SETTING INDICATDR PROCEDURE
C531
c544 Il —————— -————JI ) R52! _A_j L5°7§ < . Note: The FM IF circuit utilizes a non-tunable ceramic filter which establishes the IF bandpass. To insure symmetrical tuning and selectivity,
L T ¢s28 J IFIC 7. The center-of-channel meter, which responds to DC the IF must be aligned precisely to the center of the filter bandpass, rather than to 10.7 MHz as in conventional LC circuits.
. = 530 The input from the |F filter is processed through three stages unbalances of the detector does not respond to AC
= C543 Lo08 T of amplification and limiting. The output of the third components. 1. IF Connect 10.7 MHz sweep Position of non- Scope vert input to Adjust Z502 top and bottom
L= S G S - limiter is applied to a fourth limiter, and a balanced detector. ALIGNMENT to pin 63, gnd to pin 5Y. interference pin 57, gnd to pin slugs for max gain and best
3 8 ° fo 7 " The push-pull output from the detector is combined The muting detector monitors the envelope signal-to-noise Markers are not required. 5K. symmetry. Keep signal low
’_:— 10.7MHz OTMH e differentially in each of the two subtractor stages to produce ratio across the tuned circuit and feeds the detected noise enough for noise on response
__[_*O‘_]__ v separate outputs for the audio and the center-of-channel to the muting amplifier and switch. Excessive noise in the as shown in FM IF.
) ) SUMMING LIMITER a1as o meter. signal causes a control voltage to be applied to the audio
o4 CIRCUIT " subtractor circuit which mutes the audio. When S277 is 2. PRELIMINARY 10.7 MHz sweep to pin Position of non- Scope vert input to Adjust Z503 top slug for max
= = MUTING The output from the fourth limiter is applied through L506 closed, audio muting is defeated by shunting the control DETECTOR 63, gnd to pin 5Y. Adjust interference pin 58, gnd to pin gain, best linearity, a|_1d zero
" AMPLIFIER to the tuned circuit consisting of Z503 and R523. At the voltage to ground through R536. ALIGNMENT for S-curve display. 5K, front panel deflection of M2. Adjust
g_o“l ] s SWITCH exact center of the IF passband {(nominally 10.7MHz), center-of-channel bottom slug for minimum
} B — O Z503 is preset to provide a 10.7MHz quadrature (90° out- Level detectors monitor the IF signal levels at the three meter M2. gain and best linearity. See
BEAED 1 | eecTon pEvEL L oiEvEL JMutie || MeTem R536 of-phase) signal to the detector. The phase of the signal amplifier/limiter stages and at the tuned circuit. Each FM DETECTOR response.
hec I AND AGC s217 from the tuned circuit changes proportionally with changes limiter, beginning with the last, saturates progressively as Note: Minimum THD test
T T T T L FM MUTING in the frequency of the |F signal. With no audio modulation, the input level increases. Rectified signals from the level must be performed as part
| the inputs to the detector are in quadrature and the outputs detectors are summed and applied as a linear-log voltage to of detector alignment.
—O— AMPLIFIER/ AMPLIFIER/] AMPLIFIER/ = > AUDIO s = of the detector are balanced. No differential signals appear the signal meter.
m cl 2 LMITER P LimiTer [P LIMITER W= DETECTOR | sueTracToR U010 at the outputs of the subtractor stages. When the frequency Note: 120-ohm composition resistors in series with each lead from the RF generator' match the 50-ohrp.out.put t.o the 300-ohm input
Filen I o | of the |F signal deviates from 10.7MHz (as a result of audio An AGC voltage for the RF amplifier is obtained from the impedance. Generator output voltage is reduced to one-half at antenna terminals. Signal voltages specified in this table are generator
I _ modulation or station detuning), the detector outputs first level detector. This AGC voltage is delayed until the output levels, not antenna voltages.
DC FEEDBACK unbalance and differential DC signals appear at pins 6 and IF signal in the first amplifier approaches limiting.
| FM IF, DETECTOR, l 3. FRONT END Tuning knob fully Center dial pointer on 0 and
METERIC?STUFIER ALIGNMENT CCW. cement.
|_ TROS0!8 ___I
- = 4. FM generator to FM Center of 90 MHz Front panel signal Adjust L504, L503, 2501
ANTenna terminals calibration mark meter M1, center-of- for max deflection of M1,
through 120-ohm resis- on dial. channel meter M2. zero deflection of M2.
tors. Set to 90 MHz. Reduce generator output to
Adjust output for keep M1 indication at
approx 2 on M1. approx 2.
| % AM B+ ~| 5. Set to 106 MHz Center of 106 MHz Front panel signal Adjust C514, C517, C504
MPX calibration mark on meter M1, center-of- for max deflection of M1,
%8+ l ———————— I | dial. channel meter M2. zero deflection of M2.
- 2 LOW-PASS FILTER Reduce generator output to
R558| < - keep M1 indication at
38kHz 19kHz
R PR} S e otion -2 22 o sopion 2 Repeat s
O- MPX IC it corrects the frequency. As a result, the oscillator is con- accurate dial calibration.
L__I_s ______ | | When the receiver is tuned to a stereo broadcast the composite tinuously phase-locked to the pilot signal. The setting of
audio fed to pin 2 consists of sum-and-difference signal R554 determines the frequency of the free-running 6. FINAL Set to position of non- Tune to generator. Scope vert input to Reduce generator output
_— I mformatuon (I._+R4 apd L-R), and a 19kHz pilot tone. The oscillator. With the oscillator phase-locked to the pilot, DETECTOR interference. Modulate OUT TO RCDR for noise visible on sine
/okHz QUADRATURE = _L+R qurmgtnon isin the form of normal audio. The L-R the 38kHz output from the first divider is in the correct ALIGNMENT with 400 Hz, +75 kHz FRONT LEFT jack. wave. Readjust generator
—— I information is Amplitude Modulated on a suppressed 38kHz phase for decoding a stereo signal. The regenerated 38kHz (MINIMUM deviation. frequency to center noise
subcarrier. (At the transmitter, the subcarrier is derived signal is fed to the decoder via a stereo switch. The stereo THD) on positive and negative
* STEREQ * B+ from the pilot tone through a frequency-doubler.) In switch closes when a sufficiently large 19kHz pilot tone is half cycles. See SYMMET-
\_i_ SWITCH I order to extract the L-R information, it is necessary to detected in the second modulator-comparator circuit. A RICAL TUNING response.
* R555 regenerate the 38kHz subcarrier and apply it, together third frequency divider stage, which processes signals derived Note: Do not change gener-
r' 1T Low-pass riter | | with the composite signal, to the decoder. Left and Right from the first two dividers, returns a 19kHz in-phase signal ator or receiver tuning;
l f | channel information is then decoded by addition and sub- to the second modulator-comparator for pilot detection. The proceed with minimum
| STEREO . traction of the L+R and L-R information. DC voltage derived from the second modulator-comparator H i ent.
T eneATeR | wesae I coupaRAToR l——_———-i_ﬂ_l_—_——.{ SwiTeH [ oe circuit is applied to the trigger which activates the STEREO- THD adjustment
T [9 ] The.top line of t_he block diagram shows t_he 38kHz sub«_ BEACON indicator and the stereo switch. 7. Increase generator out- Front panel center- Adjust Z503 top slug for zero
t B carrier regeneration loop. The 76kHz oscillator output is o put to 2 mV. of-channel meter M2, deflection of M2. Adjust bot-
" 258 19kHz processed through two frequency divider stages .to furnish The carf:uut ;5 forced into 'the monqphomc mode by ) AC VTVM and HD tom slug for minimum THD
j)_ R MPX DECODER 38kHz acnd 19kHz outputs. The 19kHz output is a quadra- grounding pin 8, or applying a positive DC voltage to pin 9. analyzer to OUT TO (0.2% typical). Readjust top
* c548 * CRS03 1c502 ture (90° out-of-phase) signal which is applied to the With very low-level, noisy FM signals, a negative voltage RCDR FRONT LEFT stug for zero deflection of
3 TRO9019 modulator. When the composite input signal contains a (derived from the IF muting amplifier) forward biases jack. M2.
ol * FRgM D501 % 38KH2 19kHz pilot tone (stereo broadcast) the 19kHz quadrature Q507, forcing the circuit into mono. During AM operation
] - il SWITCH signal is phase-compared to the pilot signal and the resulting the positive DC voltage applied to pin 14 disables the 76kHz 8. MUTING Reduce generator output Tune to generator. AC VTVM and Release FM MUTING OFF
|2 | »oe 4l LEFT DC voltage fed through the DC amp to the oscillator, where oscillator to eliminate interference with AM reception. TEST 10 4 uV. Modulate with scope vert input o pushbutton. Audio should
O oS : TR > { oEcoveR L sl 400 Hz, +25 kHz OUT TO RCDR disappear . Increase generator
l RIGHT deviation. FRONT LEFT jack. output to 16 uV. Audio
|_ % DENOTES EXTERNAL COMPONENTS/VOLTAGES _.—J ShOUld reappear on SCOpe.
(No adjustment.)




TUNER ALIGNMENT

> : © . ®
10, 7MHz
ONO] sweee  © @
@ 2502
FM IF
5"@ (10.7 MHz)
FM
ITEM GENERATOR DIAL SETTING INDICATOR PROCEDURE = DETECTOR
9. MPX OSC Set to position of non- Tune to generator. Connect frequency Adjust R554 for indication b 7503 FM IF
ADJUSTMENT interference, with CW Release FM MUTING counter to TP 72. of 19,000 Hz (+50 Hz). L] (10.7 MHz)
output of 2 mV, OFF pushbutton. ° QUADRATURE L503
° ADJUST FM MIXER
ALTERNATE Set to position of non- Tune to generator. Scope vert input to TP Adjust R554 for stable
MPX OSC interference, with CW Release FM MUTING 72 through 22K. Scope Lissajou display as shown . |9KHz -
ADJUSTMENT output of 2 mV. OFF pushbutton. hor input to MPX gen- in MPX OSC response. ° L504 e
erator 19,000 Hz pilot ° @ 57 FM 0SC (]D (]D
output. ° ® €304 @ €302 %
R556 2303 \_ AM 0OsC AM ANT
10. 38 kHz TRAP Scope vert input to Adjust osc frequency for ° 22k (455 kHz) I
ADJUSTMENT audio oscillator output. stable 2:1 Lissajou display ° P72 @ ( cs17 c504
Scope hor input to (38,000 Hz). FM MIXER FM ANT
MPX generator Note: Do not change osc i F35I04SC
19,000 Hz pilot frequency; proceed with L] 1
output. 38 kHz trap adjustment. ° R554
MPX 0SC 70
11. Modulate generator with Tune to generator. AC VTVM and scope Adjust Z504 and Z505 * ADJUST AM IF 2301
38,000 Hz, +75 kHz vert input to OUT TO for minimum (typically o " AM 0SC
deviation. Set generator RCDR FRONT LEFT more than 40 dB below O.IUF
output to 2 mV. jack, another AC audio level). 455 kHz
VTVM and scope to ® 302 SWEEP ®
FRONT RIGHT jack. (455 kHz) 7302 7
@ @ (Gé @ (455 kHz) JUMPER
5Z
7504 2505 @ 5%
@ (L 38kHz (R 38KHz @ Q ® @® @
TRAP =
AM ALIGNMENT — AUDIO DISPLAY and AM DNL depressed, TONE CONTROLS and MASTER BALANCE to center. SPEAKERS to Yoo TRAR) -
PHONES ONLY, MODE/MONITOR to STEREO, SELECTOR to AM, MASTER VOLUME to MIN.

NOTE. CHASSIS GROUNDS ARE COMPLETED THROUGH MOUNTING SCREWS (). TIGHTEN BEFORE ATTEMPTING ALIGNMENT.

AL2301-177 304, 404, 504

Maintain generator output as low as possible for suitable indication.

ITEM GENERATOR DIAL SETTING INDICATOR PROCEDURE
1. IF 455 kHz sweep generator Position of non- Scope vert input to Connect a jumper between
ALIGNMENT to pin 70, gnd to pin 6X. interference near pin 61, gnd to pin 5X. pin 67 and pin 5Z. Adjust
Use 0.1 uF capacitor in 1400 kHz. 2304, 2303, 2302 top
series with generator lead. and bottom slugs for max

gain and best symmetry.
Keep signal low enough for
noise on response as shown
in AM IF. Disconnect

jumper.
2. FRONT AM generator to EXT AM Center of 600 kHz Front panel signal Adjust 2301 and L300
END ANT and GND terminals. calibration mark on meter, M1. (antenna) for max
ALIGNMENT Open GND link. Set to dial. deflection. Reduce
600 kHz. Modulate with generator output to keep
400 Hz, 30% modulation. panel meter at approx 3. MPX OSC
3. Set to 1400 kHz. Center of 1400 kHz Front panel signal Adjust C304 and C302 for
calibration mark on meter, M1. max deflection. Keep
dial. meter at approx 3.

Repeat steps 2 and 3
for max signal and
accurate dial calibration.

FM
DETECTOR TUNING




AM DYNAMIC NOISE LIMITER 2310-1 SELECTOR SWITCH PREAMPLIFIER 2303-1

WAFER 4 WAFER 4 -24v
REAR FRONT
§78 8 o 8 o & Laenoao o o o 508 o o o —_— ___@——
§ 5 o & o 5 &3 AUX 1 o © $ o & o o ° J) o o o
I m [PHONO |
E T T 55 3 o3 m o oo 00 o0 b &b oo 9 -I
§ o § T8 o b oo o o R 2 | 1z (Q |
o T T T T 5L prowo 0 0 6 0 0 0 & 53 0 o
POOOOOO pReRoRORCRCRONORORCRG SELECTOR | 15 (G
? ? ﬁ) o LAMP |
L Y BOARD 114 @b [CAUX_]
PB2328-i
o < et | ]
1,5K
) Qe o [ | 0odbdd
= :7':) (TOP VIEW) (TOP VIEW) =
o ]5— cc T ? o o © O PHONO
FM AUDIO h —d B+ £ ¢ coo ? o T o OFM
(FROM KI ON TUNER) R25 —LCI7 | EBC g © o ¢ o o AM
Ri3 68K T°1000 5D 5 TROIOIS | § o o o f o AUX |
100K == = E——()ﬁ
Q ‘ _L> = = TR02020-2 B+ o o o AUX 2/CD-4 ou1' TO RCOR
i cI3 FRONT LEFT
470 WAFER |
R4 = ——l— | FRONT
100K
AUX 2 ’ -
FISHER 2310 DYNAMIC NOISE LIMITER — Q RZZ% 1 ca [PHONO 2.5mvac | ZOOmVAC _
3]
AL2310-111 S‘GK_ I4° *
1047 R49
@ - IIOOO 1

FM
AUX | IN AM 8.5mVAC .
AUX N
200mVAC | RI8

1K

[_
l_ AUX 21 -

L!

ca3
R43 1500
Z00mVAC 18K o
AM — }__._{ }-@—o——————( )
— - ___AUDIO AM_AUDIO : > c39 ©
> R39 9 _©° § © oPHONO
8.5mVAC w7 Loto 820 8000 Sex |
35K 5000 4 5E °© 9 § © OoFM
R20 = = a4+ o AM
[(aux2 N ] © Y - 5EI T 7 79 AUX | ouT TO RCDR
o o o
Y A wsa Q32 Ra8 ? 9 FRONT RIGHT
- = R42 | °o ¢ 9 o oAuxz/cpa
RI9
1K WAFER 2
[AUX TIN_] (? - REAR
T E3 o o
+14.4V Q" LB_-_‘
— RI6 R32 l +14.4
/o) @ ’ 100K 82K 1060 W
[AUx 21N ] -
20 g+ B+ B+ R24 1 ce = I =
| = 56K 470 =
FROM R377 i RIs = ——__l._
TUNER 10K [(AUXTIN ] 100K o - 1 AM a+
AM R382 R383 R23 Lo R44 506
= 5.6k 470 Lok
AUDIO 680 33K 33K LA LA T
. O It ' O O o = = 63 ® ®
! i ——©
& I c377 l FM AUDIO PREAMPLIFIER a0 oo
o L~ o o o PHONO
g%g (FROM K3 ON TUNER) [~ | ‘o PB2303-I § 820 5000 Ras ¢ ° 7§ SWITCH
= o ] M
AM I | Riz §6.8K 1000 .9 ‘fo 9 "
l = vl — g SO A S SN | OUT TO RCDR
°© g g ©° o oAl REAR LEFT
asrs ‘ = lﬁ-',% -¢ ° o o o AUX2/CD-4
AM R376 TROIOI4 R380 (0P VIEW) T ? 9
AGe 47K R379 5.6K WAFER 2 =
FRONT N
— | 62 ‘ 200mVAC |
] T
R38I é = (E OPEN LAST
| ..o S rRooi4 | bobo®© 60 booboddddd e ce0 TaroueH c3o cas
(<] PHONO o o (<] (<] (<] o o o
| 233 29 . ? — 3 z 7 o—i R28 THROUGH R30
(o] o o o o
566 ¢ PART OF ' ; ° z g ; Z Z AM o i o o o o ¢ j? °© o ¢ 9 NOTES:
L L A o o o o o o o I. LINE VOLTAGE SET TO 120 VAC FOR ALL VOLTAGE MEASUREMENTS.
) I AM DYNAMIC NOISE LIMITER SWITCH BOARD S ErEr 7 s I PR ! R nores be voitasts weasom ITH DC VTVM TO CHASSIS WITH NO INPUT SIGNAL
° AUX 2/CD-4 © © © ° ° o o o 3. [XXX DENOTES DC VOLTAGES MEASURED WIT .
PB23I0~1 PB2322-1 YA S 2 3 9 g °© ¢ ©° ¢ ? [XxX]
l J WAFER 3 4. X]AM DENOTES DC VOLTAGES WITH [00mV AM SIGNAL AT [EXT AM ANT], LINK OPEN.
I st FRONT 5. DENOTES 1kHz SIGNAL LEVELS MEASURED WITH AC VTVM TO CHASSIS.
SELECTOR 6. B3 DENOTES TEST PADS USED FOR PRODUCTION TESTING.
POS  FUNCTION
T FHONG OUT TO RCDR
2 FM REAR RIGHT
3 AM
4 AUX 1
5| AUX2/CD-4 Y
FRONT VIEW AL2303-175
OF WAFER
. -




PREAMPLIFIER 2303-1

FISHER

-3

PREAMPLIFIER
2303

&

Sug.
Symbol Description Part Number Ret.
Cc11, 12, Ceramic, 470pF, 10%, 50V CK22358-8 .30
13, 14,
15, 16
C17, 18, Ceramic, 1000pF, 10%, 50V CK22358-12 .30
47,48
C19 Ceramic, 5000pF, 10%, 50V CK22355-2 .30
C31, 32 Tantalum, 0.68UF, 35V C1L.22306-2 .75
C33 Electrolytic, 220UF, 10V CE22342-16 .40
C35, 36 Electrolytic, 10UF, 50V CE22342-4 .36
C37, 38 Ceramic, 120pF, 10%, 50V CK22350-1 .30
C39, 40 Ceramic, 5000pF, 20%, 50V CK22349-2 .30
C41, 42 Ceramic, 5pF, 5%, NPO, 50V CK22344-1 30
C43, 44 Ceramic, 1500pF, 10%, 50V CK22351-8 .30
C45, 46 Tantalum, 2.7UF, 35V CL22305-4 .75
C375 Electrolytic, 4.7UF, 50V CE22342-3 .35
C376 Electrolytic, TUF, 50V CE22342-2 .35
C377 Ceramic, 0.02UF, 20% CK22349-3 30
C378 Ceramic, 2200pF, 10% CK?22347-15 .30
CR375 Diode, Varactor TR17001-5 1.05
111, 12, Lamp, Sub-Miniature LM21421-4 70
13, 14
Q31, 32 Transistor, PNP (2N4250) TR02020-2 .55
Q33, 34 Transistor, NPN (BC414C) TR0O1015 .85
Q375 Transistor, NPN (BC239C) TRO1014 70
R11, 12 1.5K RF25DC152J .30
R13, 14, 100K RF25DC104J .30
15, 16,
36 -
R17, 18, 1K RF25DC102J .30
19, 20
R21, 22, 5.6K RF25DC562J .30
23, 24,
380
R25, 26 6.8K RF25DC682J .30
R27 3.9K RF25DC392J .30
R31, 32, 82K RF25DC823J .30
37,38
R33, 34 120K RF25DC124J .30
R35, 47, 10K RF25DC103J .30
48, 377,
378
R39, 40 820 RF25DC821J .30
R41, 42, ™ RF25DC105J .30
49, 50
R43, 44 18K RF25DC183J .30
R45, 46 56K RF25DC563J .30
R375 680 RF25DC681J .30
R376 47K RF25DC473) .30
R379 16K RF25DC153J .30
R381 510 RF25DC511J .30
R382,383 33K RF25DC333J .30
S11 Switch, SELECTOR SR4094-150 7.50
S286 p/o 4-Switch Assembly SP50200-59 3.45

Resistors are deposited Film, 5%, “4W. K=Kilohm M=Megohm

AL2303-111
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Sug.

Symbol Description Part Number Ret.

€101, 102, Sintered Aluminum, 0.33UF, CS22340-3 .45
103, 104, 25V
111, 112

C105, 106, Tantalum, 4UF, 35V CL22305-14 .80
121, 122,
123, 124

€107, 108, Tantatum, 1UF, 35V CL22305-3 .60
109, 110

C113, 114, Ceramic, 820pF, 10%, 50V CK22347-11 .30
115, 116

C117, 118, Sintered Aluminum, 1UF, 256V CS22340-5 45
119, 120

19, 10 L.amp, Sub-Miniature LM21421-4 .70

L101, 102 Choke, 39mH L50334-11 1.05

PC101, 102, Encapsulated Circuit EP50187-87 1.60
103, 104

Q101, 102, Transistor, NPN (BC414C) TRO1015 -.86 -
103, 104

Q105, 106, Transistor NPN (BC4148) TRO1015-2 1.15
107, 108

R81, 82, 22K RF25DC223J .30
83, 84

R85, 86, 56K RF25DC563J .30
87, 88,
89, 90
91, 92

R101, 102 2.2K RF25DC222J .30
103, 104

R105, 106, 270K RF25DC274J .30
107, 108

R109, 110, 82K RF25DC823J .30
111, 112

R113, 114, 1.8K RF25DC182J .30
115, 116

R117, 118, 1K RF25DC102J .30
119, 120

R124A, B Potentiometer, 20K Dual-Slide RP50160-286 3.00

R126, 127 330 RF25DC331J .30

R128, 129, ™M RF25DC105J .30
130, 131

R132A, B, Potentiometer, 200K Dual-Slide RP50160-285 2.75
133A, B,
138A, B,
139A, B

R134, 135, 330K RF25DC3344 .30
136, 137

R140, 141 1.2M RF25DC125J .30
142, 143

R144, 145, 4.7K RF25DC472) .30
146, 147

S81 Switch, MODE/MONITOR SR4094-154 6.75
- Connector, 6-Pin Male HH20685-6 .50
-- Connector, 6-Pin Female HH20683-6 .45

Resistors are Deposited Film, 5%, %W. K=Kilohm M=Megohm

AL2304-111




MODE /MONITOR SWITCH | | CONTROL AMPLIFIER 2304-1 13

FROM Be —I
TUNER B+
PIN A PClOl ® 144
G i o )
RIOS : 1UF -3 |3 22k o015 22K 4| PClOI-4 wi -
T [ 270K Oy
ACCESSORY o accessorv & b o o [TV DC alol . ) f . o I R140 l
MONITOR IR MONITOR ol Il Aol TROIOIS M L-"" —— o3 ez e i‘;‘;:‘
4-CH 2= 1 o TAPE MON IN ACCESSORY IN 4-CH © o o o o o Ji 22K A = Ri34e T l + Q105 l
FRONT LEFT FRONT LEFT P 3l RI24A® LiOI = 330K - TROIOI5-2 wi
STEREO &3 ° STEREO © o o o o o N 4l I 1200 I s
] ciol [ —O
MONO ° ° STEREO @1 @1 MONO o o o o o o 0.33 glgz, [_ 7 22K I 820 XTI l
= * (50mV AC - 2l
DEFEAT [300mvac H [356mvacH [50omV Ac] | RI38A @ —_—t _j i
R85 R86 @ @ 9) (0 (IN— RIO9 200K
56K 56K l | 82K Rize | ——|—— FEEDBACK |
-l - -
-
< L | RI32A @ |
» | 200K
FRONT
a0 B ws
FRONT > B+ ] BASS l e
R82 = = I l
RIGHT
- [ 7’ ‘ | Pcloze ‘ RI4S clz2 RonT
< Ril4 cl08 pcioz P oF I
Cg | | | o Tl s oo ol | poroz-s mE o el
al 1 270K { (e 1t ’ ! Y
4 9) (i
OOO @ TOOO® aio2 ) ey [T e o | ew T
TROIOI5 M 0.015 | i .
MONO o o MONO Ri02 ’ " Qlo6
D G G { ) LI 1 17 22K+ / = Riz5 e | F— TROIOI5-2
STEREO o ° TAPE MON IN ACCESSORY IN STEREO v -
g ° 3 ° 9 9 S vl 330K 1200
FRONT RIGHT FRONT RIGHT 3 cloz l |
4-CH ?—_9__&_0_—_} o o o 4-CH T_._i_i._i_? 0.33 RI24B ® cle R 7 22K cslég 1
TAPE o ] o OTr\‘l“:I"%R © ° 20K 033 L._. omamn—— 2.---.— I-—' l I i
MONITOR ? % p— 7 — @—.L Mont 7 ° ° 9 N RIO 200K = T0
ACCESSORY o ° ° l | -24y = = ACCESSORY ° ° _|
1 R 7 8] T ° 7 ] +29V 82K R::(a “3':; SRS FEEDBACK
WAFER | @LAMP R87 Res WAFER 4 = -
FRONT 19 56K 56K REAR = = RI32B® SWITCH
@ @ i cc c TROI015 200K
@ {3 @ f | B+ ] TROIOI5-2
J & 8. E (TOP VIEW) B+
Frow ® © e . |
110 .
SELECTOR @ | Y RIS PCiO3 e RI4E ciz3
SWITCH S A A RIOT 18K G fogR I 0.015 I 47K JAVF e
s () PART OF 270K P g 3 5 — | 2K o 4 PCIO3-4 o = Oy
®® vobe e alos e S TP
WAFER 2 LAMP FRONT RI30 5 6 10K Ri42
REAR | e | o cle L2M REAR
FRONT VIEW BOARD I lum! R103 TROIOIS M _{o.0i5 WUF .
ACCESSORY O ©0 © OF WAFER PB2326-I ACCESSORY o o 22K . 1 - | . Qlo7 LEFT
{ S ] R8O R90 : N = RIZ6® - it -
TAPE o o o TAPE o o Nex SeK Xé 3 330K 1200 TROI015-2
MONITOR MONITOR
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MoNITOR  © ° ° MoNiTOR ¢ 7 ° 173 REAR RIGHT REAR RIGHT L RI23 Qo8 -
RI25 RI47 RI33B ®
ACCESSORY © © © ACCESSORY §  © 1 3.° 9 21338
WAFER | NOTES:
WAFER 3
REAR REAR I. LINE VOLTAGE SET TO 120V AC FOR ALL VOLTAGE MEASUREMENTS. EXCEPT AS NOTED, CONTROL AMPLIFIER
ALL VOLTAGES *20 %.
2, DENOTES DC VOLTAGES MEASURED WITH DC VTVM TO CHASSIS WITH NO INPUT SIGNAL. PB2304-1

3. [XXXAC] DENOTES 1| kHz SIGNAL LEVELS MEASURED WITH AC VTVM TO CHASSIS,

AL2304-175
4. @ DENQOTES PARTS MOUNTED OFF BOARD.

504




14 SQ DECODER 2302-1

A }
— 200mVAC TT ________ ]
FRONT
LEFT =D . 1 | 200 mVAC I —
wi .
B | !
FRONT, w3 i i —1 I
RIGHT > 1 | > |
FROM
: | B
AMPLIFIER —_—— ————————~————————1~—{:ﬂ sQ REDUCED
REAR DECODER VOLUME
LEFT —3> »— e 1 | | SWITCH
E H !
7 T 1 I
REAR - o4
RIGHT 1 | I
— I ¢ vl Y2 Y3l __val | > [ -
A . L PR—y PART OF
I 2 |
'i—'B"J SWITCH BOARD
+13V +13V A A \ \ I o8 PB2323-i
pETS c202 R207
R
+13V ol 75K +13V +29v
)
ngli 3.7VDC €203 R210
. 68K
Reol  SEOF | lR6mYAC ——3?3——7 13VDC | PART OF |
RS AT Y PHASE-SHIFTING NETWORK $—a Q202 tamp - MODE LAMP BOARD |
wi Q20! J TROIOI4 FRONT 6-
LEFT R208 R2II PB2326-|
R202 R204 ot LEFT
Re02 R204%  TROIOI4 47K 27K B RoI4 - T —
R206 ] R213 (I:OUF 10K
50D 470 c204 R209 470
O—Iﬁ 31400 3.3K
- + -24V
+13V
=
Oy stizv v ¥
c210
+_c208 6800
T 220UF
oM | C2Il  Re23 R23| +29V  +29V
0.l 16K 22K
! sm \ " T3 | tR232
+20v o 1 PHASE-SHIFTING NETWORK - vbe
€209 Fé%f(l _ ek E)Arg\/
ce +29V 44180 = REAR LEFT
R222 Resz
220K 8.2K
+13V Rzzzf;:(!
5‘%2 = SQ DESCRIPTION
c2i7  Rr244 +29V  +29V .
+ISV 0. 7.5K +1r SQ records are produced by combining four channels of
R240 cals co2l R255 program material into two through a matrix encoder. The
238 CZIGIOOK 3.7VDC 2500 I0UF \ encoding process shifts the phase of the rear channels 90°
B 27K 47UF — . and combines them with the front channels in a specified
FRONT :wma ¥ 70206 PHASE-SHIFTING NETWORK 7 J_ con FRONT RIGHT ratio. Mastering and pressing procedures for SQ records are
RIGHT R239 R241 R245 €220 t IUF standard, allowing SQ records to be played back with
470K 47K TROIOI4 47K 3300 v 3 : |
c222 ngi”' regular stereophonic pick-ups.
I R243 ) ouF
470 219 R246 ) ) )
5DD 3?4(?0 3.3K The SQ matrix decoder extracts the four signals corres-
O I 8 + ponding to the Left Front, Left Rear, Right Front, and
+I3V = = Right Rear channels of the original program. Each input
Vo signal to the decoder is amplified, then processed by two
OPEN LAST 226 R228 phase-shifting networks. Each network shifts the phase of
22'256‘3%22‘;7 gg?g 6800 +13v - 22K the signal as a function of frequency without affecting
R260 ! R273 35VoC R264 frequency response or level of the signal. The characteristics
C§.|27 nggf’ . 330K Rezg'(() of each network are similar except that the signals at the
—n—] > " ' 4 REAR RIGHT output of each pair are in quadrature. (The signals applied
EBC PHASE-SHIFTING NETWORK ¢$—= ng%gm - R273 ‘ to the bases of Q204 and Q209 lag 90° behind the signals
Coas R26I czzal R265 ot 8.2K 100K 5¢C applied to Q202 and Q207 respectively.) The outputs of
44180 SIK 0.018 120K 0229 the four networks are amplified, then summed at two
TROI014 1 e I R\§67 I0UF R253 matrix junctions, and fed to the output terminals through
(TOP VIEW 220K I - 22K isolating amplifiers.
NOTES:
I LINE VOLTAGE SET TO I20VAC FOR ALL VOLTAGE MEASUREMENTS.
EXCEPT AS NOTED, ALL VOLTAGES *#20%.
2. DENOTES DC VOLTAGES MEASURED WITH DC VTVM TO CHASSIS WITH NO INPUT SIGNAL. sSQ DECODER
3. [XXAC] DENOTES IkHz SIGNAL LEVELS MEASURED WITH AC VTVM TO CHASSIS, LEFT CHANNEL DRIVEN. Bryyed PB2302-|
% DENOTES DIFFERENCES IN SIGNAL LEVELS WITH RIGHT CHANNEL DRIVEN. (TOP VIEW) AL2302~175
4,3 DENOTES TEST PADS USED FOR PRODUCTION TESTING. 504




SQ DECODER 2302-1

15

Resistors are Deposited Film, 5%, %W.

K=Kilohm

Sug. Sug.
Symbol Description Part Number Ret. Symbol Description Part Number Ret.
C201, 216 Electrolytic, 4.7UF, 50V CE22342-3 .35 R205, 206, 470 RF25DC471J .30
€202, 211, Mylar, 0.1UF, 5%, 160V C50B646-9 .45 212, 213,
217, 227 242, 243,
C203, 218 Polystyrene, 2500pF, 5%, 33V C51B256-37 .45 249, 250,
€204, 219  Mylar, 31400pF, 5%, 50V CY22356-7 .60 266
€205, 220 Polystyrene, 3300pF, 5%, 33V C51B256-21 .45 R207, 244 7.5K RF25DC752J .30
C206, 213, Electrolytic, 10UF, 50V CE22342-4 .35 R209, 246 3.3K RF25DC332J .30
221, 222, R210, 247 68K RF25DC683J .30
229 R214, 216, 10K RF25DC103J .30
C207, 214, Tantalum, 1UF, 35V CL22305-3 .60 254, 256
223, 230 R215, 2566 200K RF25DC204J .30
c208 Electrolytic, 220UF, 16V CE22342-15 .40 R217, 234, 5.6K RF25DC562J .30
C209, 225 Mylar, 44180pF, 5%, 50V CY22356-8 .50 257, 271
C210, 226  Polystyrene, 6800pF, 5%, 33V C51B256-25 .50 R218, 235, 220 RF25DC221J .30
| C212, 228 Polystyrene, 0.018UF, 5%, 33V C51B256-38 .70 258, 272 .
18 Lamp, Sub-Miniature LM21421-4 .70 R221, 261 5.1K RF25DC512J .30
Q201, 202, Transistor, NPN (BC239C) TRO1014 .70 R222, 262 220K RF25DC224J .30
204, 206, R223, 263 16K RF25DC163J .30
207, 209 R224, 264 330K RF25DC334J .30
Q203, 205, Transistor, NPN (BC147B) TRBC1478 1.00 R225, 265 120K RF25DC124J .30
208, 210 R226, 267 1K RF25DC102J .30
R201, 211, 27K RF25DC273J .30 R227 910 RF25DC911J .30
238, 248 R228, 231, 22K RF25DC223J .30
R202, 239 470K RF25DC474J .30 251, 253
R203, 219, 100K RF26DC104J .30 R229, 230, 8.2K RF25DC822J .30
236, 240, 252, 268
259, 273 R232, 269 820K RF25DC824J .30
R204, 208, 47K RF25DC473J .30 R233, 270 56K RF25DC563J .30
241, 245 $275 p/o 4-Switch Assembly SP50200-60 3.45

e AN 4 SRS



SWITCH BOARDS 2322-1/2323-1

See page 10 for schematic of

AM DNL switch.

HIGH FILTER

LOW FILTER

LOUDNESS

E

AL2322-

REDUCED
VOLUME

See page 7 for schematic of
| FM MUTING OFF and FM
i NOISE FILTER switches.

FM MUTING
OFF

See page 14 for schematic of
SQ DECODER switch.

sQ
DECODER

FM NOISE
FILTER

AL2323-111
Sug.

Symbol Description Part Number Ret.

€283, 284, Mylar, 0.1UF, 10%, 250V Cc50B575-1 .50
285, 286

c287, 288, Ceramic, 680pF, 10%, 50V CK22358-10 .30
289, 290

€291, 292, Mylar, 0.22UF, 10%, 250V C508575-2 .60
293, 294

C295, 296, Mylar, 0.015UF, 10%, 100V C50B574-2 .40
297, 298

R275, 276, 4.7K RF25DC472J .30
277, 278

R279, 280 150K RF25DC154J .30
281, 282

R283, 284, 2.7K RF25DC272J .30
285, 286

R297A,8, Control, MASTER BALANCE RP50160-289 10.30
C,D

R298A, B, Control, MASTER VOLUME RP50160-287 7.10
c.D

S276 p/o 4-Switch Assembiy SP50200-60 3.45

$283, 284, p/o 4-Switch Assembly SP50200-59 3.45
285
-- Jack, TO RCDR-FRONT, REAR JK20627-5 1.10

Resistors are Deposited Film, 5%, 4W. K=Kilohm




SWITCH BOARDS 2322-1/2323-1

MASTER BALANCE/VOLUME

A
FRONT R275% R279 ° -- R298A
> . . > |
| c298
o | 0.015 c287
- cze3 | = &80
A | : © |
: RIGHT REAR : = 1‘ T
| T R297A+  +R297C t : | o— |
I 250K 250K | | Nt
A
T
' 4 1 i L l | - c29l |
| = = = = | | 0.22 l
| LEFT FRONT | : | R283 l
| | | | 2.7k l
| | =
B
FRONT R2764 R280 | ° - | | R2988 |
RIGHT 4.7k 160K ! . v T ? | | | M3A 50K
| |_”__J | case | | | |
| 0.015
o | FRONT c284 I 1 | | cze8
) 0.1 | 680
8 | |
I q ‘ [
| +
FROM | LEFT RIGHT : I | l
|
se ‘I l | s N3 |
DECODER | REAR l | = cze2 |
SWITCH I | | ' 0.22 MASTER
! MASTER | sze3 ! | Rzz;a: VOLUME
|_ BALANCE i B | |_ | |
I c | Low I | - |
R2774 R28I I ~wy LEiLTER I |
47K 150K | wa © ? 1; l I I
- » T— ] |
e : LH_I : c297 : | l
LEFT 0.015
° -] c285 | | ! cze9
c I 0.1 [ 680
| RIGHT FRONT : L ‘I |
' O | !
| = T R297B4 ¥R297D ? l | I
| I 250K 250K | I c
| | | L cze3
| = l = = = I I 0.22 |
| LEFT REAR | | | R285 |
| | | | 2.7K |
|
| 0 | | | =
R278% R282 | ° pap— | | rR2980 |
4.7K 150K I wa ua ? ? i | Maa 50K |
o ] O - _]_ : ] ' 1
L REAR ! I 8209'2 |
RIGHT Y \ ' o 3 NOTES: co86 . = : I c290
D I. LINE VOLTAGE SET TO 120 VAC FOR ALL VOLTAGE MEASUREMENTS. 0.1 g | 680
PART OF SWITCH BOARD PB2323-] EXCEPT AS NOTED, ALL VOLTAGES £20%. o | 1
— 2. [xxx aC] DENOTES IkHz SIGNAL LEVELS MEASURED WITH AC VTVM |
TO CHASSIS, VOLUME CONTROL MAXIMUM, BALANCE CONTROL | om—
CENTERED. N4
3.  ON LATER UNITS, R275, R276, R277, R278 CHANGED TO 3.9K, o ASrTTYY
WITH MASTER BALANCE CONTROL RP50I60-307 (IOOK), T o2z
R
! L

PART OF SWITCH BOARD PB2322-I

—

s284

__LOUDNESS

AL2322-175
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Symbol Description Part Number Reg. 88 (8-) AA(B+)
0
€801, 802 Tantalum, 1UF, 35V CL22305-3 .60 Iy Aals - =
€803, 804 Ceramic, 270pF, 10%, 50V CK22350-5 .30
€805, 824 Electrolytic, 100UF, 50V CE22342-9 .50
C806 Electrolytic, 470UF, 50V CE22343-33 .95 RIZR3] R2/R4 '
C807, 808 Electrolytic, T00UF, 16V CE22342-12 .40 ° ¢ c82 £e22 B c B 830
C809, 810 Ceramic, 10pF, 10%, NP0, 50V CK22345-3 .30 s R847 R848
c811, 812 Electrolytic, 47UF, 35V CE22342-7 .40 51 € °
C813, 814 Ceramic, 56pF, 10%, N1500, CK22345-10 .30
50V 3 c Q808
C815, 816 Ceramic, 0.02UF, 20%, 50V CK22349-3 .30 9 bes
€817, 818, Ceramic, 0.05UF, +80-20%, 50V CK22348-1 .35 ADIING, JoginG c
819, 820 - v ce24 v
C821,822 Ceramic, 0.1UF, £35%, 100V C51163-1 .60 4 1S - - csl
c823 Tantalum, 47UF, 6V CL22305-16 .85 8 ° 87 L8 B+ 802 89 ° 8 c8
c825 Ceramic, 0.1UF, +80-20%, 50V  CK22361-3 .35 RE0 > o RE6! ol A
CR801, 803, Diode, Silicon TR13006-3 40 " Q80 837 =5
804, 805, eiod ' R831 R R8IB 832 choo 824
806, 807, o ¢
808, 809, r83| 1 o a4 R836 =
810, 811, RO2 B-%¥R A Ao CRB22 " R a22
813, 814, Q8Ig
815, 816, R8O g CR8 ¢ ¢ RS 8]
817, 818, 2 ohos a cR8I R ] s
819, 820, B 815 CR8 B
821, 822 d 5
CR823 Diode, Silicon SID51C052-19 .50 CR8o! R8 P 842
L801,802 Choke, 3.3UH LC21826 1.40 cso? = - W o o @raod ¢ 1 808
L803 Choke, 3.3UH L.C21814-2 .35 R B .
Q801, 802, Transistor, PNP TR02063-8 1.00 CR R85 805 56 810
803, 804 ° 3 CRS8 02 L]
Q805, 806, Transistor, NPN TRO1040 1.05 a 5 c RE RE
807, 808 X 8 e , <
Q809, 810 Transistor, NPN TRO1062-7 2.45 | c CReIl CR8
811,812 Transistor, NPN TRO1056-5 1.90 615 ! o
0813, 814, Transistor, NPN TRO1065 1.00 801 RB55 E R854 23
822 1 A Q822
Q815,816 Transistor, PNP TR02063-1 .90 : 1 a3 e RIA/R3A 02
Q817,818 Transistor, NPN Darlington TR01064-9 8.75 : af ER 2306 POWER AMPLIFIERS =
Q819, 820 Transistor, PNP Darlington TR02064-9 11.16 .
0821 Transistor, PNP TRO2065 1.05 ‘ AL2306-111
R801, 802, 56K RF25DC563J .30
813, 814
R803, 804, 1.5K RF235DC152) .30 i
825, 826 :
R805, 806 12 RF25DC120J .30
R807, 815, 470 RF25DC471J .30
g;g 823, CAUTION: When amplifiers are switched for 2-channel operation, inspect load connections carefully before testing or trouble-
R808 Composition, 33, 10%, %W RC20BF330K 30 shooting. Front-channel amplifier loads must be ‘floating’ (ungrounded). If any of the front-channel speakers COM terminals are
R809, 810 22K RF25DC223J .30 grounded through common load returns, or through test equipment grounds connected to the load, the output of each series-
R811,812 270K RF25DC274J .30 connected rear amplifier will be short-circuited. This may trigger the auto shutdown circuit. The circuit can be reset by momen-
Rg;;, g;g, Composition, 1K, %W RC20BF 102J .30 tarily jumping pin AA (B+) to pin 99.
R819, 820, Composition, 1.2K, %W RC20BF 122J .30
Rgg?: ggg 2.2K RF25DC222J .30 SERVICE NOTE: A defective amplifier may shut down prematurely and prevent normal troubleshooting methods from
R827, 828 Variable, 1K, 30% R508150-20-2 65 determining the amplifier fault. The auto shutdown circuit may be temporarily defeated by connecting a jJumper between pin AA
R829, 830 270 RF25DC271J .30 (B+) and pin 99.
R831, 832, 8.2K RF25DC822J 30
833, 834
R837,838, 120 RF25DC121J .30
843, 844
R839, 840, 150 RF25DC151J .30
841,842
R845, 846, Wirewound, 0.39, 5W RWSWR39J .50
847, 848 . CENTER VOLTAGE TEST contro! to MIN. Warm-up unit about 10 minutes. Set line
R849, 850 Wirewound, 2, 2W ) RW200W020J .60 Set SPEAKERS switch to MAIN-4, slide MASTER VOLUME voltage to 120 VAC.
:g:;' 852 ?"8’2905'““' 10, 10%, %W :gggg’élg‘;‘j gg control to MIN. Warm-up unit about 10 minutes. Set line LEFT AMPLIFIERS
RS54 c'omposiﬁon 22K, 10%, %W RC20BF 223K 20 voltage to 120 VAC. (1) Connect a 4-ohm load resistor between MAIN SPEAKERS
R855, 856 10K ! ! RE25DC103J 30 {1) Connect a 4-ohm load resistor between MAIN SPEAKERS FRONT LEFT and COM terminals, Connect DC VTVM
R857 100K RF25DC104J 30 FRONT LEFT and COM terminals. between pins 86 and 87. See board layout illustration. Set
R858 220K RF25DC224J .30 (2) Connect a DC VTVM between the MAIN SPEAKERS IDLING ADJUST R825 for indication of 12mV (:3mV).
R861 47K RF25DC473J .30 FRONT LEFT terminal and chassis. Check for indication of (2) Connect a 4-ohm load resistor between MAIN SPEAKERS
-- Heat Sink, Q809, 810 A50B842-5 .50 0 VDC (+100mVDC). REAR LEFT and COM terminals. Connect DC VTVM between
- Insulator, Mica @811, 812 E20413-4 .25 {3) Repeat for FRONT RIGHT, REAR LEFT, and REAR pins 88 and 89. Set IDLING ADJUST R826 for indication
-- lnsuatsgor, Mica Q817, 818,819, E20413-5 .30 RIGHT speaker terminals. of 12mV (x3mV).
- - Socket, Transistor Q817, 818, ES20422 .45 RIGHT AMPLIFIERS

819, 820

Except as noted, resistors are Deposited Film, 6%, %»W. K=Kilohm

IDLING CURRENT ADJUSTMENT
Set SPEAKERS switch to MAIN-4, slide MASTER VOLUME

Repeat steps {1) and (2) for FRONT RIGHT and REAR
RIGHT channels.




POWER AMPLIFIER 2155-2 19

| NoTES: . CIRCUIT DESCRIPTION
1. QI,Q2,RIA,RI AND R2 DESIGNATE PINS OF THE FRONT-LEFT/REAR-LEFT STEREO AMPLIFIER,
Q3,Q4,R3A,R3 AND R4 DESIGNATE PINS OF THE FRONT-RIGHT/REAR-RIGHT STEREO AMPLIFIER.
2. DENOTES DC VOLTAGES MEASURED WITH DC VTVM TO CHASSIS WITH NO INPUT SIGNAL.
+35v 3[XXX DC] DENOTES DC VOLTAGES AT SHUTDOWN.

é 4, (XXX _AC| DENOTES IkHz SIGNAL LEVELS MEASURED WITH AC VTVM TO CHASSIS, 6 7VAC

B+ 5. LINE VOLTAGE SET TO [20VAC FOR ALL VOLTAGE MEASUREMENTS. ORG
55y ’ EXCEPT AS NOTED, ALL VOLTAGES %20%.
- B+

This discussion is limited to one amplifier channel. The
Q817 other channel of the same module operates identically.
TRO1064 -9
TURN-ON DELAY
Forward biasing of driver-output transistors Q817 and
DARLINGTON Q819 is momentarily delayed to eliminate audible turn-on
DRIVER~OUTPUT transients generated by the input differential amplifier.
When the receiver is turned on, C824 begins to charge
through R817, R819, and CR821. When the voltage at
the anode of CR817 rises to +1.8V, CR817, Q817, and
Q819 become forward biased. (Output bias current flows
through R817, R819, CR817, Q817, R845, R847, 0819,
Q809, R805, and R808). CR821 becomes back-biased
as C824 charges to a maximum of +35V through R861.
After CR821 back-biases, the turn-on delay circuit has
—_ no effect on amplifier operation. When the receiver is
turned off, CR823 rapidly discharges C824.

CR803
B+
Q8I3 cew\

i
TROIO65 tRBSI 0[:05{
8.2K

R837
creo7| 133

R817
IK

r (+1.8vDC]

csll |+ R8I9 *[-9.5vDC

47UF 1.2K > cels L

DIFFERENTIAL AMPLIFIER » 0.02

+0.6VDC CR8I7
Q80l Q803 c809
TRO2063-8/ TR02063-8 10

R803
1.5K f\
1 v .
Q1/Q3 % \E’ R8I5
T E
FRON I RBOI lcem A 0805 1 FEEDBACK

70
RIGHT 56K 270 R8I3
1 *Lcsor  'sek TROI040 3§82

= = “T100UF
l 5L -32.6VDC l - -2,5VDC

EMITTER \
017 R809 FOLLOWER RB823
22K [=33.8VDC] -33.2VDC 470

Q807
TROI1040

PREDRIVER
LIMITER

8-~

+0.3VDC

5
CR8
oUTPUT o R835
OVERLOAD 1K
LIMITER =

Q8I5
TRO2063-1 gRs4l
-0.3VDC

R85I IDLING CURRENT REGULATOR

Transistor Q811 is adjusted to a fixed DC conduction

I 0.1 by R827, maintaining a constant DC voltage between the
= basis of Q817 and Q819. This voltage determines the
idling current through Q817, R845, R847, and Q819.
The low internal impedance of Q811 has negligible effect
on the AC drive fed to Q817. Capacitor C811 is con-
nected to the output and boot-straps the bias circuit to

DARLINGTON ; . o .
DRIVER - OUTPUT provide extra drive to Q817 on positive swings.

Qsll
TROIO56-5
IDLING
CURRENT
REGULATOR

CRBOS ~
R805

]
-
PUR
B+ [ TROIO62~-7 16.7 VAC Qsl9

é iNor PREDRIVER TRO2064-9

OUTPUT OVERLOAD LIMITER

When load demands are excessive, Q813 shunts AC drive
AA 99 from the base of Q817. During normal operation, Q813

OPEN LAST 2voK 853 SHU“T”JQ’WN CR8I9 ¢ £l is biased below the conduction point. Network R837/
ggg?g 23323 18K [__ﬂ; 3 c e g g B- R839 functions primarily to sense current through Q817.

L803 B+ A The primary function of divider R831/R839 is to sense

Re6! SR857 | oK I—},‘ ° TR02063-8 CODE LETTERS TO voltage across Q817. Simultaneous voltage and current

__J TROI062-7 TRO1040 TROI056-5 TROIO4 -9 sensing, permits Q813 to restrict the operation of Q817

CR820
(TOP VIEW) TR02064-9 ) tric d
128'2822_1 B+ (BOTTOM VIEW) SWITCH to the safe operating area. Similarly, Q815 restricts
B+
TR02065

1 (TOP VIEW)

FROM

operation of Q819 to the safe operating area.

C817 and C819 suppress oscillation of Q813 and Q815
at the limiting threshold. Under output short-circuit
WHT/RED conditions, CR803 protects the collector-to-base
junction of Q813 from negative bias during negative
signal swings. Similarly, CR805 protects the collector-to-

DARLINGTON base junction of Q815 on positive signal swings.
DRIVER ~OUTPUT

MAS TER co25
VOLUME o ~34V0C

CONTROL l_

R807
470 Q88

TROIO64-9

CR80OI ‘

CR821 CR823
47K WHT/

+
C805
470UF
R808 4 ’ NOOUF

+
CR822 T 1QOUF CRB04 B+ \
[ it A asid 4 TG PREDRIVER LIMITER
TROIO65 5 Up to moderate overloads, Q807 remains shut off and

] -35VDC |{ rR832 0.0
) TURN ON r‘i }'—] w
l *{#34.3vDC 8.2K HT/GRN M X .
[¥34.3vDC] has no effect on circuit operation. Under very high over-

DELAY
RBI2 | ¢ »—9 e — creos| RE38 load conditions, the voltage across R805 forward biases
120 Q807, and signal is shunted from the base of Q809,

270K B~ '*182213 CR8I8
. RE46 protecting it from excessive current.

RIA/R3A c810 sRels Bt ngo 0-39
o cgiz |t i 1K f CR8IO R836 L802
IK 3.3UH AUTO SHUTDOWN

FROM

INVERTER
SPEAKERS INPUT

SWITCH

47UF OUTPUT
— T OVERLOAD 1 SO Lo . .
LIMITER = This circuit has no effect on the amplifier during normal

I DIFFERENTIAL | AMPLIFIER - % R2/R4O-—> ‘operation. When the amplifier is overloaded, Q813

—0—

FEEDBACK
I Q802 Q804 R814 R852 — conducts on positiye swings and current flows from B+
REAR cs02 TR02063-8| TRO2063-8 sex asi2 TRO2063-1 7 '80 0.39 A 10 {pin AA) through R853, R856, and CR819. The voltage
' 8o R804 Reje TROIO56-5 R844 2w T Cgﬁz drop across R853 is applied to C823 through R857. The

Q816 R842 R848 R850

120 3 5 .
( W +ca08 TF?OBI%(ZO 22K = duty-cycle of Q813 determines the charge and discharge

IDLING
CURRENT =
I00UF R834 rate of C823. For the auto shutdown circuit to operate,

.H

REGULATOR
8.2K
_2—1 WHT/YEL €823 must charge to approximately 0.6V which forward
.0
8- s biases Q821 and connects divider R854 /R855 between
. R8I0 |_ CRBO6 _ the B+ and B- supplies. The voltage drop across R855
o— 22K . » B ] DR%E:'E%L?:UT forward biases Q822 which forces Q821 and Q822 to
= R8724 WHT/ saturate and latch. This condition causes CR813 and
470 Q810 PUR CR815 to forward bias and shut off Q805, 0817, and

[S.Re]

EMITTER
5 FOLLOWER

Q808 TROI062~7 Q820 Q819, thereby disabling the amplifier. Whenever either
_ PREDRIVER PREDRIVER BOARD PB2306-2 TR02064-~9 channel causes the auto shutdown circuit to latch, both

TROI040
¢ amplifiers are shut down. The customer must turn off

PREDRIVER P
LIMITER " OWER AMPLIFIER the receiver for 30 seconds or more to permit C823 to

RE06 PM 2155-2 B- AL21S5-I75 discharge sufficiently for Q821 and Q822 to unlatch.




AUDIO DISPLAY 2320-1/PHONES 2315-1 20 SPEAKERS SWITCH

+1.8V
I {7y[FRONT LEFT
16.7 VAC (70W)
ACROSS 4-OHM LOAD | {")[com]
CR865 CRB66 —- | ) FR°N.T LEFT
p AC TN
7N Lieatr T 0
— T50mVAC Al EMITTING
al DIODES
FRONT __ g, + FRONT
X oF 6o b D) @E ® g ® O
9 o o o o o o o MAIN+REMOTE 9 9§ MAIN+REMOTE 9 © g © o ¢ MAIN+REMOTE
R865 ) o o o o o REMOTE 2 © REMOTE 2 o o o o REMOTE
86 ? 9 2l 29 H @ _° ¢
o (4] o o o o MAIN Q <] Q MAIN Q o o o o ? MAIN
- ©o o o ¢ o o o ¢PHONES ONLY © o o PHONES ONLY © © 9 ¢ © ¢ PHONES ONLY
L b © o o o @ o o ¢MAIN 9 © ¢ MAN °© o ¢ 9 ¢ 9 MAIN
C865 o o o o o <] REMOTE © REMOTE 4 o o REMOTE
i~ e° 9 ?_9 (4] 299
o o © o o © o ¢ MAIN+REMOTE 9 g ¢ MAIN+REMOTE ° o o MAIN +REMOTE
WAFER 5 WAFER 2 WAFER 2
w . REAR . FRONT REAR
REAR » o + REAR — ———— M [REARLEFT
l A I R875 _fj-com
= RIA 120 =
©o e — - O L@ o~ —{\[RERR LEFT]
29 9 MAIN+REMOTE o o o o MAIN+REMOTE _L_[j
9 © 9 ¢REMOTE RI R884 o o © o REMOTE =
L O—A\— — QO O
? 2. 9 gMAN LEFT ReTE FRO’,TI [ s o6 SI| 5.2VAC °© o o o MAN
o o o ©oPHONES ONLY * RIGHT - ' o o o o PHONES ONLY
POWER AMPLIFIERS O g0
o o o OoMAIN | 220 100 @ _© o 9 MAIN
o o o oREMOTE L 17 = [ © REMOTE
CI} R3 s3 ¢ 9
6 o o oMAIN+REMOTE . O— o Qg _© 9 MAIN+REMOTE
R3 RE85 R892
WAFER | 3.3K RE96 | WAFER 4
FRONT R877 Q876 ] gz0 100 FRONT
FROM 3.3K TRBCI478B = o = = L
R2 =  [PronEs|
WASTER i REAR REAR | . Sz, PHONES
= = LEFT RIGHT R893 ¢ RE97
VOLUME ) I 220 é 100 l REAR
9 —
CONTROL - @%ﬁ =
R886 | 16 1i8 | R4 S4
——>—OR—2-WV— 3.3K (O . O
o Q877 1 R84 1RESS |
878 TRBCI47B L I DISPLAY | I 220 §100 sss
L = LAMP = = =
= BOARD PHONES
94 PB2327—1 PB23I5 -I|
RB83 .
RIGHT 220K Ras7 —_—— ——— e ——
R
POWER AMPLIFIERS - qa7e 33K | I ) [FRONT RiGHT
R879 |
3.3K CR878 TRBCI47B = B =
I % E ' {Yicom]
= - SBo— o — ' j[FRONT RiGHT
= ] = TRBCI47B
[AUDIO DISPLAY PB2320-I| J (TOP VIEW) | ﬂ_‘
Q3 R3
ot —P> + FRONT |
Q__Q 9 MAIN+REMOTE @ o g © 0o ¢ MAIN+REMOTE
RB866 o REMOTE 2 o o o o REMOTE
S oK 9 2] 2 ° 9
Q_° 9 MAIN g ©° o ©° o ¢MAN
- - o o o PHONES ONLY °© o ¢ g © ¢ PHONES ONLY
] FJ Q_©° ¢ MAIN °© ° 9 g ¢ 9MAN
c866 ° © ¢ 9 g 9 ©REMOTE
10 9 9 REMOTE
MAIN + REMOTE © 9 © @ § O MAIN+REMOTE
WAFER 3 WAFER 3
FRONT REAR
Q4 R4
RRI%‘:;RT » : + REAR Y —{\[REAR RIGHT
- (B L 5866 [SPEAKERS AEom]
= R3A ® 0) POS  FUNCTION L® i ~
0 éle - A _ ®— REAR RIGHT
© [ MAINF REMOTE © O 1
MAIN + REMOTE > TREMOTE 6 o o o MAIN+REMOTE Dycom]
? ¢ 9 qREMOTE NOTES 3 | MAIN o o o o REMOTE =
MA 4 | PHONES ONLY
? 2 ¢ ¢MAN |. [XXXDE] DENOTES DC VOLTAGES MEASURED WITH DC VTVM TO CHASSIS WITH NO INPUT SIGNAL. 5 [MAIN © o o oMAIN
e o o oPHONES ONLY 2. XXX AC] DENOTES IkHz SIGNAL LEVELS MEASURED WITH AC VTVM TO CHASSIS, ONE CHANNEL 3 ;im:semow © o o o PHONES ONLY
o o o oMAIN DRIVEN, SPEAKERS SWITCH SET TO MAIN [4]. Qo © ¢MAIN REMOTE | MAIN
o o o oREMOTE 3. LINE VOLTAGE SET TO I20VAC FOR ALL VOLTAGE MEASUREMENTS. EXCEPT AS NOTED, ALL VOLTAGES *20%. FRONT VIEW 9 o o OoREMOTE SPKRS | SPKRS
o o o oMAIN+REMOTE 4. WHEN SPEAKERS SWITCH IS SET FOR 2-CH OPERATION, FRONT CHANNEL LOADS MUST FLOAT TO PREVENT OF WAFER ° MAIN+ REMOTE
WAFER | SERIES-CONNECTED REAR AMPLIFIERS FROM BEING SHORT-CIRCUITED. e _§ ° % AL2I55- 176
REAR WAFER 4 504

REAR




FISHER
2320

AL2320-111
Sug.

Symbol Description Part Number Ret.

€865, 866 Ceramic, 10pF, 10%, 100V, NPO CK22360-3 .30

CR865, 866 L.E.D. (with mounting clip and TR19003 2.05

retainer)

CR875,876, Diode, Silicon TR13006-2 .35
877,878

115, 16, Lamp, Sub-Miniature LM21421-4 .70
17,18

Q875, 876, Transistor, NPN (BC147B) TRBC1478 1.00
877,878

R865, 866 56K RF25DC563J .30

R875 Wirewound, 120, 5W RWSW121J .50

R876, 877, 3.3K RF25DC332J .30
878, 879

R880, 881, 220K RF25DC224J .30
882, 883

R884, 885, Composition, 3.3K, “W RC20BF332J .30
886, 887 )

R891, 892, Wirewound, 220, 2W RW200W221J .45
893, 894

R895, 896, 100, »2W R50DC101J .30

FISHER
2315

PHONES




POWER SUPPLY 2305-1

SELECTOR
AND POWER PREAMP B+ LIGHT
MODE POWER AMPLIFIER B+ CONTROL AMP B+ AM DNL B+ EMITTING sQ
LAMPS AMPLIFIER B~ AUDIO DISPLAY B+ SQ DECODER B+ TUNER B+ DIQDES DECODER B+
-24V (£1.5V) -35v (23V) +35v (£3V) +29V (£2V) +14.4V (£1.8V) +1.8V +I3V (£1.5V)
/68 \ BB [AAN 7 A
¢906 coo T cg'f
8000UF 907 T o.
42 5'2*334 73:)4 N 1 S000UF () s e () o () e e—— ) co— a— () a—
ANTENNA +[ T cc] Jec oD DD EE FF
c90l = ~ 1
L901
330 T 200UV
a5 | 400mv :
? 0.55UH 15 BLK/WHT TI RED 46 45-,:' - PP P-P ROI2 R9I3
" 510 47 '
\ csozl 'T-L ]
| 10A T 0.02 call
| SLO-BLO 1000UF 200UV
R90I | c9l? P-P §
820K : F903 | 0,22 = 800U :
1 10AT €903
= CR90ICYCRIOID -
. ! 5LO-BLO o.ozT L cRoain | p-P
|
R907
120 VAC : a7 47" 22K LAST
50 —60Hz | ——— () e () co— c— c— col?
44 5R SR = CR904
SLO-BLO II R914
POWER CONSUMPTION | Fo04 = v
MINIMUM 50W, 66 VA | 3/4A T A4 RI%%S
MAXIMUM 530W, 670 VA I _oRs sLo-BLO
(RATED POWER,4-OHM LOADS, | A l
swiTeH v [E=GA]) ! coos
: | +60V
|
i c909 +l R908 RS09
1 0.02 col0 150 680 R905
col2 2v 150
I 470UF p-
o5aun a5 | oot
FM a2 : BLK T | = +—1—
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POWER SUPPLY 2305-1

AL2305-114
Sug. - e e e Sug.
Symbol Description Part Number Ret. Symbol Description ""Parf Number  Ret.
C901 Ceramic, 330pF, +80-20% CK22352-3 .40 J1 AC Outlet JK20665 60
€901 Ceramic, 300pF, 400VAC C51164-1 .90 L901 Choke, 0.55UH LC21818 45
€902, 903, Ceramic, 0.02UF, 20%, 500V CK22359-3 .45 Q901 Transistor, PNP TR02062-6 3.20
904, 905, Q902,903 Transistor, NPN TR01045 3.05
908, 909 R901 Composition, 820K, 10% RC20BF824K .30
C906, 907 Electrolytic, 8000UF, 50V CE22357-2 7.10 R902, 903 Deposited Film, 220 R50DC221J .35
Cc910 Electrolytic, 470UfF, 100V CE22343-44 .90 R904 Wirewound, 0.51, 2W RW200WR51J .60
C911 Electrolytic, 1000UF, 50V CE22343-36 1.26 R905 Wirewound, 150, 10W RP1OW151J .50
c912 Ceramic, 0.01UF, +80-20%, 100V C50B570-1 .40 R906 Wirewound, 100, 2W RW200W 1013 45
C913 Electrolytic, 470UF, 50V CE22343-33 .95 R907 Deposited Film, 22K R50DC223J .30
c914 Electrolytic, 100UF, 100V CE22343-43 .75 R9O08 Wirewound, 150, 5W RP5W151J .50
C915 Electrolytic, 100UF, 25V CE22343-26 45 R909 Deposited Film, 680 R50DC681J .35
C916 Mylar, 0.1UF, 20%, 250V C50B575-1 .50 R910 Deposited Film, 47K R50DC4734 .30
c917 Mylar, 0.22UF, 10%, 250V C50B575-2 .60 R911 Deposited Film, 10K R50DC103J .30
CR901A, B, Bridge Rectifier, 25A, 200V BR51401-2 8.00 R912 Composition, 510 RC20BF511J .30
Cc,D R913 Composition, 47 RC20BF470J .30
CR902A, B, Bridge Rectifier, 1.5A, 200V BR51400-1 1.45 R914 Wirewound, 100, 3W RW3W101J - .50
Cc,D S1 Switch, POWER SP50200-65 2.95
CR903A Zener, 20V, 3%, 1W TR14002-13 1.25 | *s1 Switch, POWER SP50200-64 2.55
CR903B Zener, 15V, 3%, TW TR14002-12 1.25 | *S2 Switch, Fused Voltage Selector SR51304-1 1.90
CR904 Zener, 24V, 5%, 3W TR14001-1 1.08 T Transformer, Power TD4094-115 36.70
F901 Fuse, 6A, 125V, Slo-Blo FL51313-25 70 1*T1 Transformer, Power TEA4094-215 {41!
F901 Fuse, 6.3A, 250V, Slo-Blo F51B247-24 .60 -- Line Cord W50023-1 1.20
F901 Fuse, 3.15A, 250V, Slo-Blo F518247-20 .60 -- *Line Cord (3-Conductor) WR20678 3.20
F902, 903 Fuse, 10A, 250V, Slo-Blo FL51313-22 .85 -- Mounting Pad, Q901 A50618 .40
F904 Fuse, 3/4A, 250V, Sio-Blo FL51313-7 .85 - Heat Sink, Q901 AS50B842-5 .50
11,2,3,4 Dial Lamp LM21434 1.00 -- insulator, Q902, Q903 E20413-3 .25
15, 6 Lamp, Meter-Signal, Center-of-Ch AS$21410-6 .75 -- Fuse Holder EA51408 .95

*Used in Export Units

Except as noted, resistors are 5%, %W. K=Kilohm
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