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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.

TEST EQUIPMENT REQUIRED

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

Vacuum-Tube Voltohmmeter
(100-mV DC scale)

Audio Vacuum-Tube Voltmeter
(10-mV AC scale)

Oscilloscope (Flat to 100 kHz Minimum)
Audio (Sine-Wave) Generator
Intermodulation Distortion Analyzer
Harmonic Distortion Analyzer

AM/FM Signal Generator

Multiplex Generator (preferably with RF
output — FISHER Model 300 or equal)

10.7-MHz Sweep Generator
455-kHz Sweep Generator

Line Voltage Autotransformer
or Voltage Regulator

2 — Load Resistors, 4 or 8 Ohm, 50 Watt
2 — Full Range Speakers for Listening Tests

Stereo Source — Turntable or Tape Recorder
for Listening Tests

Soldering Iron with Small Tip
Fully Insulated from Power Line

Suction Desoldering Tool

TS PRECAUTIONS B

Many of these items are included just as a reminder— they
are normal procedures for experienced technicians. Short-
cuts can be taken but often they cause additional damage
—to transistors, circuit components 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 circuit components mounted on
it. It is not the wattage of the iron that counts — it is the
heat available at the tip. Some 50-watt irons reach tem-
peratures of 1,000° F — others will hardly melt solder.
Small-diameter tips should be used for single solder con-
nections — larger pyramid and chisel tips are needed for
larger areas.

e When removing defective resistors, capacitors, etc., the
leads should be cut as close to the body of the circuit com-
ponent 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.)

e Special de-soldering tips are made for unsoldering mul-
tiple-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,

_ Tramsistors—Never attempt to do any work on the transis-
tor amplifiers without first disconnecting the AC linecord
and waiting 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 pos-
sibly 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.]

@ 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.

QOutput 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 information, when order-
ing replacement transistors.

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 ohmmeter before inserting a new tran-
sistor. All output transistors in one channel will be de-
stroyed if the base-biasing circuit is open on the emitter end.

o When mounting a replacement power {ransistor be sure
the bottom of the flange, the mica insulator and the sur-
face of the heat sink are free of foreign matter. Dust and
grit can prevent perfect contact reducing 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 transistor and
the mica insulator and between the mica and the heat sink
for best heat conduction. (Use Dow-Corning DC-3 or
C20194 or equivalent compounds made for power transis-
tor heat conduction.)

e Use care when making connections to speakers and out-
put terminals. Any frayed wire ends can cause shorts that
may burn out the output transistors — they are direct-
coupled to the speakers. To reduce the possibility of shorts
at the speakers, lugs should be used on the exposed ends or
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. Poor contacts or small size
wire can cause power losses in the speaker system. Use 14
or 16 AWG for long runs of speaker wiring.

Voltage Measurements —Voltage measurements are made
with the line voltage adjusted to 117 volts and all readings
are *10%. All voltages are DC, measured with a VIVM
to ground, with no signal input unless otherwise noted.
1 indicates 1-kHz audio voltages, measured with
an audio AC VTVM to ground at various points from the
phono input to the power amplifier output.

Alignment Procedures — Replacement of tramsistors and
components in the front end, IF amplifier and multiplex
deceder will normally not require realignment of these
circuits. Realignment of these circuits, unless absolutely
necessary, is not recommended. Do not attempt a realign-
ment unless the required test equipment is available and
the alignment procedure is thoroughly understood.

BECAUSE ITS PRODUCTS ARE SUBJECT TO CONTINUOUS IMPROVEMENT, FISHER
RADIO CORPORATION RESERVES THE RIGHT TO MODIFY ANY DESIGN OR
SPECIFICATION WITHOUT NOTICE AND WITHOUT INCURRING ANY OBLIGATION.

2 COPYRIGHT 1966 FISHER RADIO CORPORATION All Rights Reserved
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SERVICE

PROCEDURES

DIAL STRINGING

@ Remove dial pointer.

® Lift out left dial gloss lamp and remove screw holding left
side of dial glass panel.

® Remove two screws holding right side of dial glass panel.
® Pull dial glass panel towards left and tilt the panel down
as far as the leads allow.

® Rotate the tuning capacitor drive drum to its maximum
counter=clockwise position.

® Tie endof dial cord to the end of small spring A. Fasten
spring to ear inside the drive drum (Figure 1).

® Run the dial cord through the slot in the rim of the drive
drum aond set in the underside of groove 1 (side view).

@® Pull dial cord taut and wrap 1% turns around the flywheel
shaft. ’
@® Rotate the tuning capacitor drive drum to its maximum
clockwise position, allowing the dial cord to follow the
grooves in the drive drum (Figure 2). Keep the dial cord

taut during this procedure.

® Guide the dial cord over the top of the drive drum and
place it in groove 3 (top view).

® Run the diel cord through the slot in the drive drum and
bring it under and around the beveled washer. Pull the dial
cord taut and tighten the machine screw to hold the dial cord
under the washer.

® Rotate tuning capacitor drive drum tc its maximum counter-
clockwise position.

@ Run loose end of dial cord out through the slot in the drive
drumand place itin groove 3 (Figure 3). Guide the dial cord
through pulieys A and B.

® Rotate the tuning capacitor drive drum to its maximum
clockwise position. Keep the dial cord taut during this pro-
cedure.

@ Guide the dial cord under the drive drum into groove 5
(Figure 4). Bring the dial cord up and around groove 6 and
into the slot in the drive drum.

NOTE: Check that there is an empty groove between this turn
and the next to last turn of dial cord on the drum.

® Loosen the machine screw. Pull the dial cord taut until
adjusting spring B stretches open and pulley bracket A
stands straight up. Place the cord under the beveled washer
and tighten the machine screw.

CAUTION: Do not disturb dial cord already placed under the
washer.

® Replace the dial glass panel using the first three steps in
reverse order.

@ Replace the dial pointer on the top of the dial glass panel.

REPLACING METER LAMP

@ Disconnect AC power cord.

® Remove screws which hold top cover to the chassis and
lift off the top cover. '

@ Gently push in on the lamp and turn it counterclockwise
to remove. Remove the metal lamp shade and place it on

the new lamp in the same position. Place. the new lamp in
the socket, push in gently and turn it clockwise to lock it
in place.

® Replace the top cover and secure with the screws removed
previously.

REPLACING STEREQ BEACON LAMP

® Disconnect AC power cord.

® Remove screws which hold top cover to the chassis and
litt off the top cover.

® Pry nylon lamp holder from the lamp mount. Unsolder the
leads from the lamp holder. Solder leads to rear terminals
on the new lamp holder. Place new lamp holder in the
mount.

® Replace the top cover and secure with the screws re-
moved previously.

REPLACING DIAL LAMPS

@ Disconnect AC power cord.

@ Gently pull all knobs off the front panel control shafts.
Remove the hex nuts from the control shafts and lift off the
front panel.

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

® Replace the front panel and secure with the hex nuts

removed previously. Replace the knobs on the control
shafts.

CLEANING DIAL GLASS

® Disconnect AC power cord.

@ Gently pull all knobs off the front pane!l control shafts.
Remove the hex nuts from the control shafts and lift off

the front panel.

@ |f there are foam-cushion strips located at the ends of
the dial glass, remove them.

® Loosen the screws that hold the retaining clips to the
dial glass. Swing the clips aside and lift off the dial glass.
® Remove dust with a dry-cloth. If you wish to clean more
thoroughly, use a soap-and-water solution only, any stronger
cleaning agent may damage the markings on the glass.

® Replace the dial glass and position it down and towards
the left of the chassis front. Swing the retaining clips back
into place and tighten the retaining-clip screws. Replace
the foam-cushion strips, if removed previously.

® Replace the front panel and secure with the hex nuts

removed previously. Replace the knobs on the control shafts.

CLEANING FRONT PANEL

WARNING: Use only plain lukewarm water and a freshly
laundered, soft lint-free cloth to clean the front control
panel.
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MULTIPLEX ALIGNMENT

Two methods of aligning the multiplex decoder are given.
The preferred procedure uses a multiplex generator with RF
and 19 kHz (ke) outputs and with 1 kHz (ke) modulation, such
as the Fisher Mode! 300 Multiplex Generator. This is the
better method of alignment since the front end and IF stages
are also checked through the use of this procedure. An
alternate procedure for use with multiplex generators not
having an RF output is also given.

PREFERRED ALIGNMENT PROCEDURE

Set SELECTOR switch to FM AUTO, MONO/STEREO switch
to STEREO, and MUTING switch to OFF.

@ Connect multiplex generator to the NORM antenna terminals.
Use a 120-chm composition resistor in series with each lead
from the generator.

® Follow procedures given in Table 1 below.

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

ALTERNATE ALIGNMENT PROCEDURE

Set SELECTOR switch to FM AUTO, MONO/STEREOQ switch
to STEREO, and MUTING switch to OFF.

@ Disconnect lead going to connection 4P on the multiplex
board. Connect multiplex generator to connection 4P through
the low-pass filter shown in Figure 1.

@ Follow procedures given in Table 2 below.

@ After alignment, disconnect generator and low-pass filter
and reconnect lead coming from connection 3K on the IF
board to connection 4P on the multiplex board.

SERVICE PROCEDURES

STEREO BEACON TEST

Set SELECTOR switch to FM AUTO, MONO/STEREO switch
to STEREO, and MUTING switch to OFF.

@ Connect FM generator to the NORM antenna terminals.

Use a 120-ochm composition resistor in series with each lead
from the generator.

@ Modulate FM generator with 19 kHz (kc), 6.5 kHz (ke)
deviation, from external MPX generator. Set RF generator
frequency and TUNING dial pointer to 98 MHz (Mc).

© Set generator output to 2 mV; STEREO BEACON lamp
should light.

® Reduce generator output to 16 uV. Adjust Stereo Trigger
Control Pot. R401 on multiplex board until STEREO BEACON
lamp just lights.

® Reduce generator output to zero; STEREQ BEACON lamp
should go out.

® Increase generator output until STEREO BEACON lamp
lights. Generator output voltage should be between 10 and

20 uV.

12K

MPX INPUT MPX
GENERATOR
I 180
= INS 28]

FIGURE 1. LOW-PASS FILTER CIRCUIT.

TABLE 1 ~ MULTIPLEX ALIGNMENT USING RF MULTIPLEX SIGNAL

STEP| GENERATOR MODULATION | RF DEV.

INDICATOR TYPE AND
CONNECTION ADJUST

ALIGNMENT

INDICATION

70 to 76kHz (ke) (connect +25kHz | Audio {(AC) VTVM input to -

Minimum AC VTVM reading.

INTERMODULATION DISTORTION TEST

Set BALANCE, BASS and TREBLE controls to their center

positions. Set MONO/STERE O switch to STEREOQ, SPEAKERS

switch to MAIN and SELECTOR switch to AUX. Unplug AC
power cord.

® Connect a 4-ohm, 50-watt resistor across L MAIN SPKR
terminals. In paralle! with the load resistor, connect the in-
put leads of an IM (Inter-Medulation) distortion analyzer
and the leads of an AC YVTVM capable of reading 0.1 volts
with accuracy.

@ Connect IM-analyzer generator output to the L AUX jack.

NOTE: Speaker common terminals are not dt ground potential.

IM distortion analyzer ground should be connected to AUX
input ground only.

© Connect AC power cord and rotate VOLUME control to its
maximum clockwise position—full volume.

@ Increase IM-analyzer generator input to set for 7 watts
output (4.35 VAC across 4-ohm load resistor). AFTER ONE
FULL MINUTE OF WARM-UP TIME, PROCEED TO NEXT
STEP.

@ |[M meter reading should be 0.8% or less.

® Repeat preceding steps for the right channel.

NOTE: If any of the preceding instructions are different
from those supplied with the IM-analyzer instruction manual,
it is best to follow those in the manual. [f a load resistor
of 50-watt rating is built into the IM analyzer, a separate
load resistor is not required.

HARMONIC DISTORTION TEST

Set BALANCE, BASS and TREBLE controls to their center
positions. Set MONO/STEREQ switch to STEREO,

SPEAKERS switch to MAIN and SELECTOR switch to AUX.

Unplug AC power cord.
@ Connect a 4-ohm, 50-watt resistor across L MAIN SPKR
terminals. In parailel with the load resistor, connect the

input leads of o harmonic distortion analyzer and the leads
of an AC VTVM capable of reading 0.1 volts with accuracy.
@ Connect a low-distortion audio sine wave generator, set
for 1000 Hz (cps), to the L AUX jack.

@ Connect AC power cord and rotate VOLUME control to its
maximum clockwise position — full volume.

@ Increase generator input to set for 18 watts output (8.5
VAC across 4-ohm {oad resistor). Harmonic distortion meter
should read less than 0.8%.

@ Repeat preceding steps for right channel.

POWER OUTPUT MEASUREMENT

The output amplifier 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, the following precautions must be taken:
@ Measure the power output of one channel at a time.

©® Limit the measurement period to 10 minutes with a load
resistance between 4 and 16 ohms.

If the power output of both channels must ever be measured
simultaneously, usea load of 4 to 8 ohms per channel and

limit measurements. to a period not longer than 1 minute for
a 4-ohm load and not longer than 5 minutes for an 8-.chm load.

TABLE 2 — MULTIPLEX ALIGNMENT USING COMPOSITE MULTIPLEX SIGNAL

4 (ke) on left channel only. (ke)

scope input to left channel
output on preamp board.

external audio generator to (ke) Test Point 404 with 10-pF
-l SCA input of multiplex capacitor in series with

generator). lead.

19kHz (kc) pilot only. £7.5kHz | AC VTVM to Test Point Z401, 402, Maximum AC VT VM reading.
2 (ke) 403. 403 and 404

Same as Step 3. +7.5kHz Trigger Control | Until Stereo Beacon lights
3 (ke) R401 up.

Composite MPX signal TkHz| #75kHz | Audio (AC) VTVM and Z401, 402 Maximum audio AC VTVM

reading; clean TkHz (ke)

sine wave on scope.

5 {kc) on right channel only. (ke)

Composite MPX signal 1kHz| t75kHz | Same as Step 4.

MPX Separation { Minimum cudic AC VTVM

Control * reading — at least 30 db
below reading obtained in
Step 4.
Same as Step 5. +75kHz | Audio (AC) VTVM and - Same audio AC VT VM reading
6 (ke) scope input to right as obtained in Step 4 {#2db);
channel output on preamp clean 1kHz (kc) sine wave on
beard. scope.
Same as Step 4. +75kHz | Same as Step 6. - Minimum audio AC VTVM
7 (ke) reading — at least 30 db

be low reading obtained in
Step 6.

*NOTE: Separation Control is located on preamp board.

LEVEL | INDICATOR TYPE AND ALIGNMENT
STEP| GENERATOR MODULATION
(RMS) CONNECTION ADJUST INDICATION
70 to 76kHz (kc) (connect 100mV Audio (AC) VTVM input to - Minimum AC VTVM reading.
external audic generator to Test Point 404 with 10-pF
1 SCA input of multiplex capacitor in series with
generator). lead.
19kHz (ke) pilot only. 50mV | AC VTVMto Test Point 403.] Z401, 402, Maximum AC VT VM reading.
2 403 and 404
Same as Step 3. 50mV - Trigger Until Stereo Beacon lights
3 Control R401 | up.
Composite MPX signal 1TkHz | 300mV Audio (AC) VTVM and Z401, 402 Maximum audio AC VTVM
4 (ke) on left channel only. scope input to left channel reading; clean 1kHz (kc)
output on preamp board. sine wave on scope.
Composite MPX signal 300mV Same as Step 4. MPX Separ- Minimum audioc AC VTVM
5 1kHz (ke) on right channel ation reading — at least 30 db
only. Control * below reading obtained in
Step 4.
Same as Step 5. 300mV Audio (AC) VTVM and - Same audio AC VTVM read-
scope input to right ing as obtained in Step 4
6 channel output on preamp (+2db); clean TkHz (kc) sine
board. wave on scope. ’
Same as Step 4. ?’fOOmV Same as Step 6. - Minimum audio AC VTVM
7 reading — at least 30 db below
reading obtained in Step 6.

* NOTE: Separation Control is located on preamp board.




FM FRONT END ALIGNMENT

NOTE: FM IF alignment must be performed before start-
ing this procedure.

Set SELECTOR switch to FM AUTO, MONO/STEREOQ
switch to STEREOQO and MUTING switch to OFF.

(1) Set TUNING dial pointer to zero (0) calibration mark
on the logging scale. If the dial pointer does not coincide
with the 0 at the extreme end of the knob rotation, reposi-
tion the pointer assembly on the dial cord and cement the
pointer in place to prevent slippage.

NOTE: Moving dial pointer will make realignment of AM
front end necessary.

{2) Connect DC VTVM to Test Point 301 on the |F board.
(3) Connect an RF generator to the NORM antenna term-
inals. Use a 120-ohm composition resistor in series with each
fead from the generator—see Figure 1.

{4) Set RF generator frequency and TUNING dial pointer
to 90 MHz (Mc). DO NOT USE MODULATION (AM or
FM) and keep the generator output as low as possible dur-
ing the alignment procedure.

(5) Align FIM oscillator coil {L503) core first—then align
the FM RF coil {L502) and the FM antenna coil {L501)
cores for maximum reading on DC VTVM.

{6) Set generator frequency and TUNING dial pointer to
106 MHz (Mc).

(7) Adjust FM oscillator trimmer {C518) first—then adjust
the FM RF trimmer (C511) and the FM antenna trimmer
(C501) for maximum reading on DC VTVM.

{8) Repeat alignment several times until accurate dial cali-
bration and maximum gain are obtained. Keep the generator
output as low as possible during all adjustments.

FM IF ALIGNMENT

Set SELECTOR switch to FM AUTO, MONO/STEREQ
switch to STEREO and MUTING switch to CFF.

(1) Connect 10.7-MHz (Mc} sweep generator to the NORM
antenna terminals. Disconnect jumper between terminals
3F and 3G on {F board. Connect scope vertical input
through 220K resistor to Test Point 301.

(2) Adjust generator output voltage and frequency to ob-
serve |F response curve. Use as low a generator output as
possible during the alignment procedure. Measure volitage
at Test Point 301 with DC VTVM during alignment and
readjust generator output to keep meter reading between
—1.4 to —2.0 VDC maximum.

FROM
GENERATOR

FIGURE 1. CONNECTIONS TO PROVIDE 300-OHM

GENERATOR OUTPUT IMPEDENCE. MATCHING
RESISTORS REDUCE GENERATOR VOLTAGE
BY HALF AT THE ANTENNA TERMINALS.

SERVICE PROCEDURES

(3) Detune top core of 2303 outwards.

'(4) Align bottom core of Z303, top and bottom cores of

Z302, 2301 and L504 for maximum gain and symmetry
—see Figure 2. Repeat alignment.

{5) Reconnect jumper between terminals 3F and 3G. Dis-
connect wire and 0.02-uF capacitor from Test Point 302
(terminal 3N) and connect scope vertical input through
220K resistor to Test Point 302,

(6) Align top core of Z303 for maximum gain and sym-
metry— see Figure 3.

(7) Disconnect scope and reconnect wire and 0.02-uF
capacitor to Test Point 302. Connect DC VTVM to Test
Point 302.

(8) Set generator output to 10.7 MHz {Mc) with no sweep.
Vary generator voltage from minimum to maximum; reading
on DC VTVM should increase with increase in signal.

(9) Connect DC VTVM across resistor R35. Vary generator
voltage from minimum to maximum; reading on DC VTVM
should decrease with increase in signal.

(10) Set generator voltage to 200mV. Adjust Meter Adjust
Pot. R45 for tuning meter reading of 4.

{11} Connect scope vertical input through 220K resistor to
terminal 3K.

(12) Set generator for sweep and adjust generator output
voltage to observe ratio detector response. Use as low a
generator output as possible.

(13} Adjust top and bottom core of Z304 for maximum
gain; readjust top core for best linearity—see Figure 4.

FM TUNING METER CALIBRATION

Set SELECTOR switch to FM AUTO, MONQ/STEREO
switch to STEREQO and MUTING switch to OFF .

(1) Connect an FM generator to the NORM antenna ter-
minals. Use a 120-ohm compaosition resistor in series with
each lead from the generator.

(2) Connect scope to L. or R RCDR jack.

(3) Set FM generator frequency and TUNING dial pointer
to 90 MHz (Mc). Modulate generator with 400 Hz (cps)
475 kHz {kc) deviation; adjust generator frequency for
equal amount of noise on both halves of the 400 Hz (cps)
waveform on the scope. Use as low a generator voltage as
possible.

(4) Decrease deviation to £25 kHz {kc} and increase gen-
erator voltage to 100 uV.

() Adjust top core of Z303 for maximum reading on
tuning meter.

{6) Increase generator output to 200mV. Adjust Meter
Adjust Pot. R45 for meter reading of 4.5.

FM MUTING ADJUSTMENT

Set SELECTOR switch to FM AUTO, MONOQ/STEREQ
switch to STEREQ and MUTING switch to OFF.

{1) Connect an FM generator to the NORM antenna ter-
minals. Use a 120-chm composition resistor in series with
each lead from the generator.

(2) Connect AC VTVM to LEFT or RIGHT RCDR OQUT
jack.

{3) Set FM generator frequency and TUNING dial pointer
to 90 MHz (Mc). Set generator output to 16 uV, £22.5
kHz (ke) deviation with 400 Hz (cps).

(4) Adjust TUNING knob for maximum reading on tuning
meter. Note reading on AC VTVM.

{5) Set MUTING switch to ON, Adjust Muting Adjust Pot.
R42 for reading on AC VTVM 1 to 5 db lower than that
previously noted.

(6) Reduce generator voltage to zero—no 400 Hz (cps)
signal or noise should be indicated on AC VTVM at RCDR
OUT jack.

AM FRONT END ALIGNMENT

NOTE: AM IF alignment must be performed before start-
ing this procedure.

Set SELECTOR switch to AM.

{1) Set TUNING dial pointer to zero (0) calibration mark
on the logging scale. If the dial pointer does not coincide
with the 0 at the extreme end of the knob rotation, reposi-
tion the pointer assembly on the dial cord and cement the
pointer in place to prevent slippage.

NOTE: Moving dial pointer will make realignment of FM
front end necessary.

{2) Connect oscilloscope through 220K resistor to Test
Point 2. Connect AC VTVM to Test Point 2.

(3) Connect an RF generator to RF trimmer (C6) through
a 220pF capacitor; generator ground to chassis.

{4) Set RF generator frequency and TUNING dial pointer
to 600 kHz {kc). Use 30% modulation with 400 Hz (cps)
and keep the generator output as low as possibie during
the alignment procedure.

(5) Align AM oscillator coil (L2} core for maximum audio
indication on oscilloscope and AC VTVM,

(6) Set RF generator frequency and TUNING dial pointer
to 1400 kHz (kc). Adjust AM oscillator trimmer (C9) for
maximum audio indication on oscilloscope and AC VTVM.
Repeat alignment until maximum is reached.

(7) Connect RF generator to AM antenna terminal; gene-
rator ground to chassis.

(8) Set RF generator frequency and TUNING dial pointer
to 600 kHz (ke).

{9) Afign AM mixer coil {Z1) core and adjust position of
small coil on end of ferrite loop antenna for maximum
audio indication on oscilloscope and AC VTVM.

NOTE: To adjust the antenna coil, melt the wax holding
the small coil to the end of the ferrite antenna. Shift the
coil back and forth for maximum audio indication. Secure
coil with melted wax.

(10) Set RF generator frequency and TUNING dial pointer
to 1400 kHz (kc).

{11) Adjust AM mixer trimmer {(C6) and AM antenna trim-
mer {C3) for maximum audio indication on oscilloscope
and AC VTVM. Repeat alignment until maximum is reached.

AM IF ALIGNMENT

Set SELECTOR switch to AM.

(1) Connect short jumper wire between AM RF trimmer
(C6) and chassis ground.

(2) Connect 455-kHz (kc) sweep generator to Test Point 1
(insulation of wire at pin 1 of Z2). Connect scope vertical
input through 220K resistor to Test Point 2.

(3) Adjust generator output voltage and frequency to ob-
serve |F response curve. Use as low a generator output as
possible during the alignment procedure.

{4) Align top and bottom cores of Z2, Z3 and core of L.3
for maximum amplitude and symmetry—see Figure 3.
Repeat alignment.

(5} Disconnect jumper between AM RF trimmer (C8) and
chassis ground.

PREDRIVER/DRIVER
OUTPUT ADJUSTMENT

Set BALANCE, BASS and TREBLE controls to their center
positions. Set MONO/STEREO switch to STEREQ,
SPEAKERS switch to MAIN and SELECTOR switch to
AUX. Unplug AC power cord.

{1} Connect a 4-ohm, 50-watt resistor across L MAIN SPKR
terminals. In parallel with the load resistor, connect the
vertical input leads of an oscilloscope.

{2} Connect an audio sine wave generator, set for 1000 Hz
{cps), to the L. AUX jack.

{3} Connect AC power cord and rotate VOLUME control
to its maximum clockwise position—full volume.

(4) Increase generator output until sine wave on scope just
starts to clip. Adjust DC Bias Adjust Pot. R302 on the left
channel predriver/driver board for equal clipping on the
positive and negative half cycles of the signal.

(5} Repeat preceding steps for right channel.

AW’

200KHZ g

\

FIGURE 2.

— 200 kH2Z

200K HZ f—- INS 283A

J

FIGURE 3.

FIGURE 4.

\




1374-5 PREDRIVER/DRIVER

+43V
DC BIAS ADJ. o N
+39v B & Q303 5% TRIOO?
£ R307 TRIOOI X
| | 12K or TRIOO3 N
[ A
| 9P B ey | RS P =
T ™[ % [osTRioG2 08V by, 4 4amv
| b o 4#3 ﬁ‘ 4_’CENTE|?9 \\/IOLTAGE
c301 R30I K 1000UF
iUF 47K I v e
ﬁ%%:%u#_'{ gt oN3954-18 55 o 120
R437°K4 100
} Ce;eoros -L R313 2R305 0.5V 4 = =
39K 3100 | 2.V
| (X e
l TRICOO, TRIOO! J |
| TRIOOZ, TRIOO3
l OR 2N2924-18 r3de ! =
2 . Q304 oTGI0B
| RIS r<|> 1
I +
L————w ) 20;—__———_——_—%_&09;
T )
BOARD VIEWED FROM THE COMPONENT SIDE
POWER
TRANSISTOR POWER ‘OCOAC,’,UF DIODE POWER POWER
COila%CVTOR TRANSISTOR ANQODE AMPLIFIER TRANSISTOR
owER \ BASE DIODE \ C;NTER BASE
TRANSISTOR CATHODE
EMITTER 1oy lam [3L |3k |34 3H |36 3F 3=

3A 38 |3C 3D  ns42sB

= PI1374-5
+39V 200 UF AUDIO
CAP INPUT

1398-2 PREAMPLIFIER

SWITCH
id
—- — —_—_—————— e — O — ———
470 N N |F
"—.‘.‘ RIO9 1‘ o [e3-]
820K 2700%| o)
¢ - |K¥% OR T0
5K % EQUALIZATION
WP %5 :
QI0!} Q103 ___{
—y BCIO9B 2N2924 " CHANNEL
RIOI. RIOS o
L e
) i 12| el PC50BIBT-28 10 — S30¢ I
l_ 100 100 1
I } i 100 le i - :16
| | clor 4
S 180K 8.2K 3.3k | 160UF |
| 7
[3 l .é. '
l 180K 82K 3.3k cios |
| too |lo|o l ssgur-' I
| { LB 100 |5 i\ ; +
L—._——'i"——————?‘—""?‘_—“' cos |
‘.'ﬁur #c o
AUD!
11 RIGHT
msost %02 T ouTeut CHANNEL
5
AL Qo2 Qo4 1K
2! BCIO9B 2N2924  — TO EQUALIZATION
RIOZ RIOS cios
1] 150K 4uF
RIIO I
= = 820K I
° RIOB
& TO EQUALIZATION
g ¢ o AND SWITCH¥ ¥
- . L iM
2N2924 8C1098 ) 4
—_—_——— - — - e e e e e e -— =
NOT USED ¥ USED ON -2 BOARD - PI398-1,-2,-3
% USED ON -3 BOARD.
BOARD VIEWED FROM THE COMPONENT SIDE
2 = 2 =z
S S S o
= = = E
< - ¥ a <
e =N ¢ &N Wi
s ©J o %3 Wi
- O < ~ UWg daq
ID o S = e 5 W2
©e “g o ® g o ug
22 w = w v W= w <42
K ] IE
+235 v'_A| ip LEFT
OUTPUT
18 I'C RiGHT
NOT USED
OUTPUT

S e S s

INS356C
PI1398-1,2,3C

% NOT USED ON ALL BOARDS,

LEFT CHANNEL
RIGHT CHANNEL

e



JUMPED AFTER

Gy

—
300n
ANTENNA

pET  ALIGNMENT
801 Py
Pi263 AM-FM FRONT END =
1263 AM-FM FRONT END IH
€504
2.2 RF | ecs3
€50070-52 Q50i ——
TiS 34 or TR5528
—]
1
5283 ‘
= 2
QO MIXER
[ T . cgg{z s l L 05’3,3 Q502 _L cg§7
AN%%?&A csoe'rggoz‘ _?:gg[alnz 2 cim sureo l T’aszlr? } O
| | ’ C503A 68 ’ €3038 = Goes IF OUTPUT
o Hcizescios { i T 330
501 L | 1.502 [ O
LI263AI25 | Li263a123 L | L.504 I
‘ Li263A126 =
I O O AR PR
|
| C514
A
[ 1000 Aim
I
I
|
3 R501 FERRITE L505 ! L506 | c515
2N3588 > HH i | [ -
220K BEAD 0.56UH| 0.56UF | X
cumreo Afl2l Y Lsoose-19 |L50066-19
o8 e o { cs22 R510
oc | 8 1.2K
oF 0B g | | 5=A A~
he m
SHIELD SHIELD l Cgi{s
| * i
TR5528 | OSCILLATOR
oo 0503
06 GATE PRAI { l csi _gscosslssz . ? AF12]
os SOURCE | CC20T2404098 * = 2N3588
L
! L503 b 1
| L263A126 |
N "
R511
2.7
503D C503E C503F
€507 €508 €530 c516 cs52l c523 c525
REZMXER T %¢ .;.—‘{ 1000 .___L_1 licoo ..__l_.‘" 1000 _g"* 1000 1000 Lieds .,.__F* 1060
SRy o USRI o (NS o, (NI — o) o) P
AM TUNING CAPACITOR _L_—‘ AwW2431A
€510 R505 $ R506 €520 R507 /509 c524
€506 , -02UF 15K 3 18K O.IUF UF
;glerT IF QUTPUT 0.5UF R502 @go3$ c526 R504 680 8.2K oy
AGC 501 —Pey +i{5V 470K 47 LQ2UF I 470 529
100 =
AGC R508
—_—— 100
®
anTeoiL 959 gecow @502 @503 10mA
IF COIL
RF 0SsC
Ttﬁmsa TRIMMER TRIMMER 0SC COiL
7 NIy T ‘
P-1263 AM~-FM FRONT END
e 7

HOSC

0

AM TUNING CAPACITOR SECTION

INS 407
ANT



1381-1 10.7 MHz IF AMPLIFIER

JUMPED
LF AFTER L.F
TEST  ALIGNMENT
—_———

G —
10.7 MHz __]
IF AMPLIFIER C309
PI38t I 4UF
. 7k : cr302 L
BAi 730! Z303 7304
= ™~ T izs0czi0-71 ' zzsoczao 70 pog AAIZ 'l rs2l | Z750C210-68 AAnz.-‘ R323 R325
I ] ] I 1.5K | ) | K 6.8K AUDIO
2| l J' P I L I 2 3 _L cae 3k OUTPUT
47 ‘ '
330
‘o R305 s IS a7 l — l 68 |27 Less
FRONT c301 L 12K ! [ L cae £ l I I § czr T OWF
330 Q30! ‘ I Q302 Q303 | 5000 I T 330
INPUT < >2N2654 , .| )2N2654 ) >2N2654 ‘ 1 2Noe5a [ ! .
M 4 ! 4 R324 R326
I_..r_._.._._____! L'i_ _____._.I c313 l___..__-...___iAi"z_’ 1K 68K
+13.2v-4 = 6 +i33v A 8 +1i5v -4 ggog 8.3” 4 +132v 4 ,3| t s & = 34
R303 R308 o2y il il
22 22 1‘ 1 b R318 2N2654 =
c302 €305 €310 oK 314
R30I R302 5900 R306 R307 303 5000 R313 R314 c307  LR3I5 100 R319 5000 R322 o o
] b —— —— ] p I
68K 33K 1 6.8K 33K 1000 P 6.8K 3.3k 5006 $1.5K —— ———¢ 6.8K 11 100 2 d
E Q
R304 I R309 I R3(73 R320 }
= 33K < i 68K L L L L K 47K cats L1 SHIELD
= = = = R316 OIUF
+19V 220 | ’_]‘
1
1 ca0e +

L otuF -_l
- T - — “‘—}(ﬁjm —% - T wes
3oz

AW2395A
=€ T USED ON -1 BOARD. TEST POINT + 17— +lov
3L (NOT ON ALL BOARDS) MUTING % CAPACITORS LABELLED Cn CONSIST
E OF TWO PARALLEL STRIPS ON THE

PRINTED CIRCUIT BOARD.

BOARD VIEWED FROM THE COMPONENT SIDE

LAST
+19V TrsT  MUTING nezrlosie
¥

e e e R 2@ R N M e
| S l
| GI0F ~ x

| R304 c303 | Le 1c307
I o o—An—e 600 | R307 o-| }_;309 5000 . |
c302 9 3.3K S 6K ¥ R324 R326 |
sal o—{ Pgoo . G0 K $6.8K I3k
L O rage| T~ e #5000 @-———
= 3.3K R303  68K| R308 | AUDIO
38| —w—e —W\—e | OUTPUT
INPUT ® e T T ) |
i s Y4
| o | 1 I
' . T ﬁ E gl @ @ | g* l
¢ 6

% Q301 : !Cqsoz }
| L2 __ 23 dray |
| R30I i 47K l
‘ 6.8K 1000 |
| .-{ }_’ R327 1
| 22K =
e 0 A 0 7 A
3C 3D 3E 3F |36 3H 3J INS3i2A

IF 3% NOT ON Pi38

=3 AGC = TEST POINT 304 — - ALL BOARDS
AFTERTE % % FOR VALUE

ALIGNMENT SEE -SCHEMATIC



1242-1 MULTIPLEX DECODER

TEST POINT 401 TEST POINT 402 TEST POINT 403
:{:48 PR AN
— \ %
+22v +22v I
O O
cate
MPX DECODER 3.5V 38KC 53 =
P Q40! Q402 Q403 : — BINDING POST
1
2N2924 2N2614 2N3638A =
R&I0
3.3K
5 | 2
caol [ ro|— | o e —— ___.I
z40! z402 7403 B I 240
ar 330 ‘l 5 4 _| 15.5v l or l 2
INPUT 1 ?
400 Hz(CPS)-10OMV l o c40 caio |
19 kHz (KC) - 30MV o l I & 022UF OI5UF
4700 3 4700 4 - 4700 |
c402 ul |4 | L 4
B =LY T T T F
D =
3
+ LEFT
2 ' | ‘ I L —T—cmz l OUTPUT
L . R 1000 cal4 400 Hz {CPS)-20MY
— e L.___. — ——) e R VSSU—— 1500
= ! = =5 +5
3 4 [ 2 13 = =
2 R0l [STERED TAIGEER I____.._...__.__ e e e e | e e e e e
TR ¢ tooK CONTROL l
< | i A cats cats
1500
330K I 1000
I T | an
c403 c404 l B R4OT R409 RIGHT
18 220 150K $220K  $68K 150 470 1.2K 33K 380 10K = 15K 10K ourp&r )
400 Hz (CPS)-20MY
. 8 ' 2.2K 2.2K l
p
o L c40e l l I 2N2924-18
" RA02 IO“UF © TRION
29K R403 20MH  Raoa = 2N3838A
22K L50334-6 15K I 120 T%IOH 2N2924 2N2614
14 =
= = = I PC508B187-27 2N2924 e
e ] | e e e | et | e e [ e e e e e e e i oc® ko
|5 7 2 ) B i0 & ¢ 5/ e
= €408 ca09 -1 S BINDING POST
4uF T Q4UF 1—
40MV 400CP$

' — 0w 0z 72O —

= +22v FM MONO 70 STEREO
SWITCH + NOT ALWAYS BOARD MOUNTED. INDICATOR ~ VEST POINT 404 P1242-1,-2
. AW 2398E

BOARD VIEWED FROM THE COMPONENT SIDE

TEST POINT 403 TEST POINT 404

BINDING POST

RIGHT QUTPUT
4A

TRIGGER +AGC

BINDING POST
+ NOT ALWAYS
BOARD MOUNTED.
% PIN NO.1 MARKED BY
YELLOW DOT.

TEST POINT 401 +22y | TEST POINT 402 FM MONO SWITCH INS 310€

STEREOQ INDICATOR Pi242



—3Ir—

MAIN CHASSIS-TUNER SECTION

TEST POINT | TEST POINT 2
Q2
z2 Q3 z3 Q4 ca7
Qt o — R . — R24
oN3588 gRNEEIB?_SI  [Z250820-83 — ] 2N990 , [zz508210-83 T 2n990 r L5OBZIO T -la ek o033
e | RAFIZ6 | oRAFi26 bi-e It
R 470 | 470 i l | l
T Tl | 390| R23 ces  3R25
1 | 220K I OIBUF § 1,2k
+14V I = =
i +13.5V | 3 = = "
= 1 R26
L ] —— L o | Il o
&3 c6 : ¢l + a7 68 2N2925 Haav
— 50898 | —J AAii2 I
L50B210-85 L ,.___1 T *——K g
ca * L rsossier | Ri2 cis RIG = Ci9 gRI8 $RI9 r2t L. cez|& —-caq [SELECTOR]
3 CIUF
zoour/I F— 150K I‘O.(UF 470 IOIUF 33K $39K T Io_‘up Pt
= = = = = = < s
R4 ce I RS R6 RIS 145V SECTINL 1, |,
R2 470 WwE 13 100 1K - ca! R22 FRONT o)
=) 1K = . N 28UF 10K R27
=E—.\/ +13.8V l Ret
cs cir c22
i I 5000 | 4uF TUNING INDICATOR
Clt h By
435 IR5€
L4 CP50394-24 SK L2 $3 R28
50066-2 it ® LSoB210-84 ¢ RIS MUTING 200uA oK
l_ P ON M946B2I3 316 =
cz —[ c3 co cl2
T2 7] ceossze-i 5089381 1_ 7,&'
= 4 = - - &
€€20630070p5 S | OWUF 2 14 l as section
P c38 2N2825 R45
OFF To.zzurr 500 O FRONT
o}
+i5V = = o
I= = - FM METER (0]
L——'——-—————‘—————«n- p——{ R39¢ Ra3 ADJUST
18K MUTING 68K
AM-FM FRONT END b ADJUST Lol
P1263 - e TEST POINT
P TEST_POINT 404
. t38Y; 403
_l_ 4N M
TRIMMER 36 38 I
1—0.02 220K ___‘*P_@ 'L
I T501 + UF <+ .
RF_COM. ANT COIL | N
Rl @ n
ero 2 c33 1 I
Q50! 0.22UF AT " Ra?
o+ o) TI 21 = e
i I 0.02UF It
— 2404 OIUF L
+15v 3R|—{ 3q|4 3P lsn |3m I . z4o0l =
(l) é) 4K
( Z )} STEREQ
l 10.7 MHz(Mc) O] RERee P1242-1 o
. {F AMPLIFIER ® © CONTROL 2
FERRIT| AGC - 302
BEADS—1 || PHONT P138i-1 ress 2o ® MULTIPLEX DECODER m
TERMINALS RETONR 0 () tesT POINT 501 " al g
- ]
1 W gRar Q6 C . caa
i ' 40245 HTV = 35‘ CIUr
46V S 230l 7302 ; 2303 Z304 —[
- z402 2403 @4
L . | TEST POINT
©1301(g Ra8
R36 i
g +5.3V 2.7k @ : @
k 5% oo |® Ey S O |7 28 |aC 4D 4$EST o a’E = FM_LEFT -
' i L = CRI L = L TEST POINT
= = = ocar & 50885 401 402 FM RIGHT o,
c32
£ JUMPED AFTER r
6ok AGCIE - 'iﬁfl iF ALIGNMENT sTeReo +2av L J [AM LEFT & RIGHT 5 o
R37 AUDIO
L cee 100K = Assoaem t Ia STEREQ) ) +15V SEGTION
JOUF >
PART OF S2
T +24v \ +24v -
e R49
# NOT USED ON ALL CHASSIS. 3 A
L da S



MAIN CHASSIS-AMPLIFIER SECTION

SELECTOR
SWITCH_POSITIONS
1 PHONO
2 | FmauTo
3 AM PC3
a | aux o G e s i s e g
o . PC50BIBT-39 i
i chosm-qo b LEFT TYaR
[6 OI 12 ! ! ' OUTPUT ' 33K I — |
] +
| =
! OO Oo 20 470K 30K I IE| LEFT _.L 2500, [
10 . 4 INPUT
i I L OISUF 1 34
L 2 e e O q K r oy
O ° ° Seol F MONITOR) {BASs] 2 ¢  [FREBLE] +39v @
O C)O OO o 1 9500 23%0] | s ) P1398-2 ] RBIA fReza -
7 s 3L o J PREAMPLIFIER on [orFT | oo i0KT, 3 L slRsaieo-21 +43VO
st PR B &) 211 -~ R95 *
SECTION 2 SECTION 2 068U R302 IS
FRONT REAR 4 STEREO ,_T 0C BIAS ADY. et f
0 SEPARATION —+—| OWF i
(SEE TUNER SCHEMATIC) CONTROL. 170mV] ok E crs |40 Lo, MAIN
1K . RUI 150k 47K T 1000UF |V S
© l { X Ay -
<7 It +ISV
L RO) L J LEFT R85 SIT508843-6 | C50180-80
he2 I = s XA P1374-3 39 - == [EV ACROSS 411 LOAD]
; e 1 [Femaamras | L L s e PREDRIVER / St L 1 : @ com —
i 0°%o QO &z 1 l o wionr i AR DRIVER l v
. 21 470K 30K l & RroT Sl i€ ® K] Py otk s
100s 0] (o] 3 T +iOV EER i
< o ° IL;.L l ® ® ——l ali I o7v a0m 3709 (Z) coM -
o] 6‘05 OO o 2 oads 239}: | — I PC50BIB7-39 _‘ 2N2925 ol = [ L
7 % I | al 8 — +IV 65 ! ZR50B92I-
st 3 15K T 8 3F REMOTE
Si 47K O
SECTION | SECTION | d + | PART OF i
FRONT REAR o . o - re3 ires 35V 52 3€| I Qs \eresoasmend
(SEE TUNER SCHEMATIC) M SeaK a]% g;i ce7 5 ) 3E DTGHOB Ro1
@ i 00V © L = 120
EN 4 R77 =
) E 18K s5 R93
HTREELE]
T = SPEAKERS 100
(oY) ! | STERED R8O MAIN = ) REMOTE [ [Frones] —
2 250K =
£ 0.0 38O, we I L v i08
r{BUX] 5 Os O '50’(' 47K I RE4 R0 R50160-213 I
OF ™ 47K =
__._____g_d' 50 4 L J 3N
i 8 8 5 3 e cea
a 1 e : ol n
! 4 3 3a
st +iov f p— D @
282 SECTION 3 [l A 30V Q © Q14
7K 4 REAR Qi2 - TRIOO7
7K 4 2N2925 ©
LeFT a3y o ]
INPUTS P! L _ R302 R9& com
+1iv 82
| . e DC BIAS ADJ. @ ] RIGHT
oUTPUTS
RBIB 74 RE!
RE3 Ree e 680 50K 3« {000UF 788 aomv @ com —
470 3V =0 ©- CRB ot +1oved <
RIO3 crs + < ces R8s SIT50B843-6 C50B0-80
120K 22UF T _]_ car 33UF = = 3 T REMOTE
4 200UF { Z e
L = EM
? R ;[-\ Ris RIGHT 6V ACROSS 401 LOAD)
- Res RS Ro7 R84 P1374-3 ;
+i5Y +24v +39v & TRI007
W}] ¢ R0 A 0 o 00 o bJ I = PREDRIVER / q R 2nasas
;3 ow _L l l J_ l DRIVER |Tom rs0
c72 ] 0B
4 cs6 C55 c54 c53 cas 200UF . o Q
= R IOOOI ISOOUF TsoouF IxsoouF ’_[‘zoour L c7e (LI IReanie? OF Fense
Ir 120K UF 4 Lors 1 ocre = 4 1650180~ L Teavr “3B| @ COLLECTOR
) Ri02 15V 24v 5 © 2N990 OR AFIZ6
RIGHT [AUX R56 2208 IR508S2I-3 ZR50B92i-1 43V y I Qi6 2N3588 OR AF:2i 40245
INPUTS |HIGH sak] w60 T & 3E DTGIIOB . O
= -j_ 220K O;\fc . l C 1 -+ e; <
cse R52 i RI00 es7 = of g
(& 47 220K 5'—? BLo %szox Imu; o’ “sHIELD
nt e 357«; = = POWER CONSUMPTION POWER TRANSFORMER STRAPPING NOTES:
= . MIN: 10W 20 VA BLK BLK .
gFM LEFT o 1 MAX: 0OW, {5VA 200-335vae " O 100 STRE i FOR ALL VOLTAGE AND CURRENT MEASUREMENTS LINE VOLTAGE = i7 v AC.
= S0~ H: -
M RIGHT L 87ek Fuse BLKCRED e 2. ALL DC VOLTAGES ARE MEASURED WITH A DC VTVM TO CHASSIS NO SIGNAL
° :@E INPUT, UNLESS OTHERWISE NOTED.
3
o g AW LEFT 8 RIGHT BLK-WHT BLK-WHT 3.FOR IkHz SIGNAL TRACING USE AC VTVM, VOLUME CONTROL MAXIMUM,
R G et 57 {05 TO 120V AC BLK-GRN l BLK-GRN ALL OTHER CONTROLS AND SWITCHES NORMAL.
Sec - g\?l\I”TECT-( 50 7O 60Hz o WHT-BLK 3 o WHT-BLK 3 4. INDICATES 1kHz SIGNAL LEVELS FROM PHONO LO INPUT
128 70 PA OUTPUT [6VACROSS an LOAD].
-
220-S5TE LK - Bl 5.CBEV] INDICATES 0C vOLTS , [ _ACHV] INDICATES ACmY TkHz SIGNAL LEVELS
58 om: Soad C! MEASURED IN FM MONO, MUTING ON WITH SIGNAL AT ANTENNA TERMINALS »
" 150441-1 1504411 0754 FUSE 158 FUSE BLKCRED J00mY, 100MHz 275kHz DEVIATION WITH IkHz AUDIO,
L - L I :
TIS4BCUS or 6.FISHER PART NUMBER LISTED FOR PARTS SPECIALLY SELECTED FOR FISHER RADIO CORP.
TLIB4BCHS BLK-WHT BLK-WHT
BLK-GRN BLK-GRN
WHT-BLX WHT-BLK




X %
or N
O
g m — M Y
g 3 ﬁ
i " i 1P w
m. z u = <,
g z .
2 5 . ‘
® 5] o se K ¢ g ‘
5 dpk db g u 4 ;
r3 = - ~ N - -
| EoR) e 2 5 | ] = 4 2
a S a - v - E °
s g |3z g mw®o ®: 6 3o 39]] . 1 1 b G
=] |} [l e SR
& B —
Pl )| [
0 - S0 o N\ e o [] R
M =) | B
> .. = S/ Ej= o
=5 b w & o0 ! o a ¢
o nﬂnu IO P hid fon [ i “ o g
Oy | e @@ @ o J6. < g 5
7 M H O |C o :
M - & TJ% _ ) O :
= pd
H o U HZH o] | e m O ©m
s n.vm act| o -
et A e = 44 2% §% =
8 T g| ° o 58 )
3 - =8 3
Mm e, A ik i <
z3 o
S AT T g oz 5 £
)4 o n—m— Ql —“__ 3 Mw mm EH It m
1 5 o/, | |lEEE _m - 4 e
£z _ 22 |1 E g 0 (T7]
o O o H n%
e 1P | P — z
r ” U - = = » g
— R
L
0
SEP SNI
4INVIdS ILOWI 4IVIIS ILOWIY
1431 1HON
¥3IAV1d QYOO RETAEREY
o RN 1
WQOD WOD

JAM DZDOmO\A
4IAVId-QIOD Y

e NHON W ==y (/)

=]
‘ XYWMOGZ | | aidS W3] ENOD WOD NS NIV
I

3
018-01SdWY | DVAGEI UNS WAH WOD WOD

HOIH

HOIH mon _l
NOW et Xy XNV ONOHd |._ L

0 Ny

YNNILNY 318334 wy [T

35N Y04
LNO ONIMS

COMPONENT CONNECTIONS

o
P R T TR IR IR T oo s R R T
e o R S
D s
T e T e Tt e otetteteetetettety

Htetttet

¥INV3IAAS NIVW L1437 ¥DIVIS NIVW LHOIY VNNILINV 3104di0 W4




