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GENERAL SERVICING INFORMATION

The following information applies to all players in this volume, and should be followed
before any adjustments are made or trouble diagnosis is attempted. Any exceptions or
additions will be found in the detailed servicing procedures for each player.

POWER SOURCES

Many players require full supply voltage for proper operation. Be sure the supply
voltage is maintained at the rated value under load while making adjustments.

CLEANING

Head faces should be cleaned with head cleaner to remove dust and accumulated
oxide. (An applicator may be fashioned from absorbent cotton.) Do not use a screw-
driver or any metallic object near the head faces.

CAUTION: Avoid getting head cleaner on any plastic surface.

Clean capstans, pressure rollers, and tape guides with alcohol using a soft lint-free
cloth. Also use alcohol to remove oil and grease from drive belts and other driving
surfaces.

LUBRICATING

Clean all surfaces before lubricating. Apply a few drops of #20 machine oil to all
bearings and rotating bushings. Apply a thin film of light, nonhardening grease to all
cam surfaces and pawls, if they have been factory lubricated. Always wipe excess
oil or grease from parts that have been lubricated.

CAUTION: Oil and grease must be kept off all driving surfaces as well as any parts
which may transfer oil or grease to them.

DEMAGNETIZING

Heads require demagnetizing at regular intervals to maintain high-frequency response,
dynamic range, and low distortion. (Follow instructions included with the demag-
netizing unit.) After demagnetizing the heads, keep all screwdrivers and other metallic
objects away from the head faces. Tape guides may also require occasional demag-
netizing.

IMPORTANT : Be sure to demagnetize the heads after making resistance measurements
in the head circuits.

CARTRIDGES

Many problems associated with tape players result from defective cartridges. Always
try a cartridge known to be good before attempting repairs.
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ALIGNMENT INSTRUCTION

1. FM Circuit
1-1. Test Equipment Required:
FM band signal generator: 400Hz 30% modulation (22.5KHz deviation); 300 ohm Output Imp.

FM IF sweep generator: 10.7MHz *500KHz
VTVM: Low range AF
Oscilloscope : High sensitivity general purpose.

Accurate audio generator (SCA signal generator 7KHz dev.)
FM stereo signal generator: For MPX tests.
1-2. I¥ Amplifier Alignment:
Note :
a. For safety, the output should be connected to the loud speaker or equivalent resistance loads.
b. Set the panel controls as follows:
FUNCTION selector ; FM.
VOLUME control; 9 oclock position.
TUNING control ; .High end.
BALANCE control ; Middle
TREBLE-BASS control; Middle
FM AFC switch; OFF.
LOUDNESS; OFF.
FM MUTE: OFF.
MODE; OFF.



V curve
¢. The output of IF sweep generator should be connected to the base of TR2 (Use output probe.)
d. The input of IF sweep generator should be connected to the collector of TR9 (Use input probe.)
S curve
e. The input of IF sweep generator should be removed from the collector of TR9 and be connected
to the lead of resistor R331 47Q.

f. The probe for input or output of IF sweep generator should be connected as Fig.1.

22KQ 0.04uF 2PF  IN60 100KQ 100KQ o
TG i § eebene
PUT - 0.0054F 1 0.001uF

IN60
For OUTPUT For INPUT
22KQ  30uF
© J0.1¢
o
77777
Fig. 1 For INPUT (S curve)

— - _
1 STEP ADJUST WAVEFORM

1 T301, T302, T303, T304(Pri.), T101, T102 Best V Curve

2 LT304(Sec) Best S Curve

1-3. FM Tuner Pack
The FM tuner may require adjustments when the signal is distorted or when the sensitivity has
been lowered. Set the FUNCTION selector to FM and the FM AFC switch to OFF. In the steps
to follow, the FM signal generator is set for at 30% modulation at 400Hz at the RF output frequen-
cies.  For the output indication, the VTVM and the scope in parallel are connected to the Right
speaker outjack.
Step 1 Set the generator output to 86.5MHz and variable capacitor counter-clockwise.
Adjust the coil L.106 for maximum output.
Step 2 Set the generator output to 108.5MHz and variable capacitor clockwise (minimum cap.)
Adjust the trimmer TC103 for maximum output.
Step 3 Set the generator output to 90MHz and tune the receiver to this signal.
Adjust the coils 1.102 and 1.104 for maximum output.
Step 4 Set the generator output to 106MHz and tune the receiver to this signal.
Adjust the trimmers TC101 and TC102 for maximum output.
Step 5 Repeat the adjustments in Steps 1,2, 3, and 4.
Note :
In the above adjustments, do not forget to keep the generator output level as low as possible for

the best results.
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1-4. FM Multiplex Circuit:

The panel controls are as follows;
FUNCTION selector to FM
FM AFC switch to OFF
FM MUTING switch tn OFF

1-4-1.

1-4-2.

1-4-3.

1-4-4.

14

MODLE

switch (FM STEREO MONO switch) to STEREO

VOLUME control at fully counterclockwise.

67KHz
Step 1.

Step 2.
19KHz.

Step 1.

Step 2.

Filter

Connect the generator at 67KHz, 0.25 volt output to the capacitor C401 (3uF/6V)
Connect the VTVM (and scope) to test point (Center Top of transformer T405).
Adjust coil T401 and T402 for minimum indication.

Amplifier

Connect the generator at 19KHz, 0.25 volt output to the capacitor C401 (3uF/6V)
Connect the VTVM to the junction of diodes D11 and D12.

Adjust transformers T403 and T404 for maximum indication.

Separation Adjustments

The general instructions supplied with the FM stereo generator should be followed in the tests.
Set the FM signal generator to 98 MHz , 1mV output, modulated 100% with 1KHz.
Set the stereo signal generator for 1KHz modulation, composite signal in the 45% —+45%+10%

Main 33.

Step 1.

Step 2.
Step 3.

Step 4.

Step 5.

Step 6.

75KHz, Sub. 33.75KHz, Pilot 7.5KHz
The initial conditions are as follows:

Generator — 300 ohm output to FM Ant. Terminals, set at 98 MHz. FM stereo

proportion to modulate the FM signal generator.

generator
set for Right output.
Receiver — FUNCTION selector to FM
MODE switch (FM STEREO MONO switch) to STEREO
Tune the receiver to 98 MHz.
Adjust the transformer T405 for maximum output.
Connect the VTVM to the Left-TAPE OUT
The reading should be approximately 20 db lower than that of the Left”output when R437
(Semi- fixed type) is adjusted.
Set the FM stereo generator for the'Left”output . Adjust the transformer T405 for maxi-
mum output.
Connect the VTVM to the Right-TAPE OUT.
The reading should be approximately 32 db lower than that of 'Left”output when R437
(Semi- fixed type) is adjusted.
Repeat the Steps 2 through 5 several times until the minimum reading is more than 32 db

below that of the input to the opposite channel.

Checking of Stereo Indicator Lamp

When the separation is adjusted, check Stereo Indicator L.amp to be switched on.

Bell & Howell 3600

Step 1. Connect the VTVM to the Speaker terminal (either channel)
Step 2. Adjust the IF transformers T305, T306, T307 and T308 for maximum indication.

AM Tuning Circuit

The panel control setting is the same as for the IF amplifier tests. The VTVM (and scope) connection

is the same as for the IF amplifier tests.

Step 1. Set the generator to 530KHz and connect to the AM Ant. terminal. Variable Capacitor coun-
ter-clockwise (maximum cap.).

Step 2. Adjust the oscillator coil L204 for maximum output.

Step 3. Set the generator to 1650KHz and variable capacitor clockwise (minimum cap.).

Step 4. Adjust the oscillator trimmer TC202 for maximum output.

Step 5. Set the generator to 610KHz and tune the receiver to this signal.

Step 6. Adjust the coils 1.201 and 1.203 for maximum output.

Step 7. Set the generator to 1400KHz and tune the receiver to this signal.

Step 8. Adjust the trimmer TC201 for maximum output.

2. AM Circuit
2-1. Test Equipment Required.

AM standard signal generator covering the 455KHz IF band and the medium wave band. The modu-

lation is set to 30% for a 400Hz. modulation frequency. (If available, a sweep generator for the
455KHz band will speed up the alignment.)
VTVM

Oscilloscope

low range AF

general purpose

2-2. 1F Amplifier Alignment

Note :
a. For safety, the output should be connected to loudspeakers or equivalent resistance loads.
b. Set the panel controls as follows:
FUNCTION selector to AM
MODE switch (FM STEREO MONO switch) to MONO
VOLUME control at fully clockwise
¢. The modulated 455KHz signal is connected to TR4 Base, and should be kept at a low levevl con-

sistent with good measurement.
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SEMICONDUCTORS

ITEM

D1

D2

D3

D4

D5

D6

D7

D8

D10
D11
D12
D13
D14
D15
D16
D17
D18
D20
D23
TR1
TR2
TR3
TR4
TRS
TR6
TR7
TR8
TR9

ELECTROLYTIC CAPS

ITEM

€321

€325
€328
€401

€402
€403
€404
€409
can

€415
€418
€501

€503
€506

€509
€510
€512
€513
€514
€515
€520
€522
€525
€526
€529
€531

€532
€533
€534
€539
€601
€603
€604
€606
€607
€610
€611
€613
C614
céeleé

16

PART NO./TYPE

1521398

1N60
1N60
1N60
1N60
1N60
1N6OP
1N6OP
HV-23
1N6OP
1N60P
1N6OP
1N60P
1N60P
1N60P
MV-13
MV-13
MV-13
15338
25K19
PET3001
PET3001
PET3001
€s9001
PET3001
PET 3001
PET3001
25C460

SE3001
SE3001
SE3001

SE3001
SE3001

(
(
(
(
(
(SE3001

VALUE

10mfd
200mfd
10mfd
3.3mfd
30mfd
3.3mfd
470mfd
3.3mfd
33mfd
3.3mfd
3.3mfd
1mfd
33mfd
10mfd
Tmfd
220mfd
47mfd
47mfd
10mfd
10mfd
Tmfd
33mfd
10mfd
3mfd
Tmfd
47mfd
47mfd
10mfd
10mfd
3mfd
100mfd
33mfd
100mfd
100mfd
50mfd
1000mfd
100mfd
33mfd
100mfd
100mfd

)
)
)
)
)
)

15V
15V
10V
16V
10V
16V
16V
16V
16V
16V
16V
25V
16V
25V
25V
35V
16V
16V
25V
25V
25V
16V
25V
25V
25V
16V
16V
25V
25V
25V
25V
25V
10V
10V
50V
50V
25V
25V
10V
10V

TR10
TR11
TR12
TR13
TR15
TR16
TR17
TR18
TR19
TR20
TR21
TR22
TR23
TR24
TR25
TR26
TR27
TR28
TR29
TR30
TR31
TR32
TR33
TR34
TR35
TR36
TR37

€S9
€seoom
€S90M
€soon
€S90M
CS1255HF (2N3641)
SE4010
SE4010
SE4010
SE4010
SE4010
SE4010
SE4010
SE4010
SE4010
SE4010
SE4010
SE4010
25C10861
25C1061
SE4010
2N3641
SE6020
2N4 354
25C1061
25C1061
CS1255 (ZN3641)

C617 50mfd 50V
€705 2000mfd 60V
€706 1000mfd 50V
€707 470mfd 25V
€708 470mfd 16V
€709 470mfd 16V

VARIABLE CAPS

ITEM PART NO.
TC101 1T8M
TC102 IT8M
TC103 IT8M
TC104 IT8M
TC105 IT8M

CONTROLS/SPECIAL RESISTORS

ITEM PART NO.
R437 R382002

R36304

R361020

R361020

R361021
COILS/TRANSFORMERS
ITEM PART NO.
L203 RMO18
L204 0M0163
101 K-112
T102 K-113
T301 WM-1401
T302 WM-1401
T303 WM-1402
T304 WM-1403
T305 -A-16
T306 A-18
T307 B-15
T308 C-24
T401 H-801
T402 H-801
T403 H-802
T404 H-803
T405 H-804
Power R110081
AM Antenna R180211
Impedance Converter R170029

MISCELLANEOUS
NAME

Fuse, 3A

Holder, Fuse

P.C. Board, Tuner

P.C. Board, MPX

P.C. Board, Preamp

P.C. Board, Power Supply

Speaker

Switch, Power

Assembly, Mode Switches

Assembly, Control Switch (4 Section)

CABINET PARTS
NAME

Cover, Top

Board, Left Side

Board, Right Side

Cover, Bottom

Window, Dial

Knob, Volume/Tone Controls
Knob, Tuning

Button, Switch

DESCRIPTION

10K Separation
50K Dual Volume
50K Dual Treble
50K Dual Bass
100K Balance

PART NO.

R412011
R434005
R530205A
R530208A
R530209A
R530244
R436022
R429028
R429009
R429011

PART NO.

R651206
R849029
R849030
R651466
R860525
R871151
R871150
R871154
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Bradford 1404840 (WTG53553)

MECHANICAL ADJUSTMENTS

PRESSURE ROLLER ADJUSTMENT

1

;

Pressure Roller

—

@)
&,

(a)

Fig. 7

1. Place the set into the PLAYBACK mode.

2. Hook a spring scale as shown in the figure and push
it in the arrow direction.

3. Measure the value at the moment when the pressure
roller comes off from the capstan.

—(Spring Scale)

(Pressure Roller Spring)

. The standard pressure of the pressure roller is 12.3

~17.60z (350~500gr).

. If the measured value is outside the standard, bend

the (a) part in either of the directions shown by the
arrow so that pressure of the pressure roller be-
comes between 350~500 gr.

TAKEUP TCRQUE ADJUSTMENT

| S o :
1 (Tension Gauge) (New Measurement Hui:
{ Fig. 8

(New M easurement Hubj‘
e ——

String)

Fig. 9

17



(Rubbel Ring

(Ta ke?p _Pm_y‘l_ever_Assg—mb@

Fig. 10

Instruments required: Tension gauge (having a range of
20~ 100gr-cm). new measure-
ment hub.

1. Place the set in playback mode, and put the new
measurement hub with the tension gauge into the
takeup reel table.

2. The standard takeup torque of the takeup reel table
is 45~60 gr-cm.

3. In case that the takeup torque is beyond the limits,
check the following parts.

* Clean oil and dust adhering to flywheel belt and the
rubber ring of the takeup reel table.
Adjust by moving the set collar shown in Fig. 10 in
either of the direction shown by the arrow. When
too high, upward., if too low, downward.

RECORD/PLAYBACK ANGLE ADJUSTMENT

/I

\

Line Out

CH-2
T ) (VTVM
Line Out

CH-1

Playback
Ampiifier

ﬁecord/Playback Head

| EiSRR

i - e =

|

|

Instruments required: VTVM, standard tape for 3 kHz
(at 1-7/8 ips) angle adjustment
(or tape on which recording is
made by areliable tape recorder).

Connect wires as shown in Fig. 11, thread the tape and

18

place the tape recorder into the playback mode. Turn
either of the angle adjustment screw @ in Fig. 11 by
a 1/4 turn, and make the adjustment so that the read-
ing on the VTVM connected to the line out becomes
maximum.



Bradford 1404840 (WTG53553)

AMPLIFIER ADJUSTMENTS

CONDITIONS FOR MEASUREMENT

Power Voitage ......... 120V €0 Hz Volume Control.......cc......... MAXIMUM
Mode Switch  ......... STEREO Bass & Treble Control......... CENTER
Speaker Switch ...... ON Balance Control ............... CENTER
| SIGNAL SOURCE : ouTPUT !
! ‘ REMARK
TEM | CConECTIoN | connecTion  MODE | ADJUSTMENT ‘ EMARKS
- | N - | '
| VTVM to both *x Set S10 or S7 to OFF and stop
Measurement & motor.
1| adjustment of | enas of erase * TAPE L11 * Adjust L11 so that VTVM indicates
! | head. « RECORD | VR11 MAXIMUM.
erase current ' Fig. 12 * Adjust VR11 so that VTVM
i T ' indicates 8 V.
i ' ‘
Measurement & | | TP7 (for CH1) ! * Adjust L9 (CH1) and L10 (CH2) so
2 adjustment of ) i TP8 (for CH2) * TAPE L9 (for CH1) that VTVM indicates 50mV.
recording bias ' ' ) * RECORD | L10 (for CH2) | * Check (1) again and confirm it is
current Fig. 13. ' | I8v.
' |
i H TP7 (for CH1) )
3 Measurement of S_uggsBllkq;B to | TP8 (for CH2§ * TAPE | o ‘ * Confirm, by watching VTVM, that
recording level o .“ * RECORD 5mvV output is cbtained.
mic input jack. | Fig. 14. i
! |
| - . ! ‘
Supply 1kHz to 5mV at TP7 (for |
o | Level meter mic Input Jack. | CHLYor TP8 (for | « TAPE | zg?o”” CHD |, ‘adjust VR9 (CH1) and VR10 (CH2)
adjustment 3dB to mic input CH2). ! * RECORD I (for CH) | so that VU meter indicates O VU.
jack. ‘ Fig. 14. |
B - ﬁ l S
Measurement of | 974 VTVM and 80 |
5| playback . éggzto_heag?e;d resistor to ext. | * 1APE | * Confirm, by watching VTVM. that
) ; * PLAY- T 1V output is obtained.
amplifier gain | wire. :p Jal(;k‘ | BACK | P
ig. 15.
| |
| T - o - i
(Erase Head)
)
NS
| —/ ’

|
(Record Mode) I O @

19



@ﬂrd/Pl-ayback Head)
BE D |

= TP70r — 1
(Record Mode) R77or

P8 R78
1000 <3<§2> !

Fig. 13 @i\@

(Recording A'_“?'ﬁeo (Record/Playback Head

G CaB:

{ G
| =T ° ° -
| %o 7O%Y6Y§O °T
o) (&) 07 (pigmac A
lifi
Uk (E'ayba?‘& Ampl |e‘£)
Fig. 15

ALIGNMENT INSTRUCTIONS OF RADIC

FREQUENCY & DISTANCE ON DIAL SCALE

To accurately align the proper frequencies to the dial scale. refer to table and mark the edge of the dial scale plate
accordingly using the “Start Point™ mark on the dial scale as a reference point.

DIAL THREADING
TABLE

. " Distance from
Band ‘ Frequency “Start Point”

“ Ay | 550KHz [ 15Tmm| 19/32"
| | 1500kHz | 121.9mm I~ 474/5"
| 90MHz [ 20.7mm 4/5" |

M 06wz | e64mm | 34/ |

Fig. 16

20



Bradford 1404840 (WTG53553)

AM, FM IF & RF ALIGNMENT

AM IF & RF ALIGNMENT

Output of signal generatcr should be no higher than necessary to obtain an output re- 1g.

'Set band selector switch to AM.

Set volume control to maximum.

Set tone control to treble.

Set balance control to center.

Maintain line voltage at 120 volts.

SIGNAL © SIGNAL__ | RADIO '
GENERATGR * GENERATOR DIAL INDICATOR ADJUSTMENT REMARKS
COUPLING FREQUENCY SETTING

Fashion loop of several Point of non- Output meter T4 (st IFT) '
turns of wire and radiate 455kHz interference. i

. , across ext.sp. T6 (2nd IFT) Adjust for maximum cutpu
signal into loop of (40C= Mod.)  (on‘about )

e 66 kHz) Jack (L). T9 (3rd IFT) ‘
Fashion | f i o !

ERIIIE ST @ SRAS ] Output meter ¢ Adjust for maximum outout
turns of wire and radiate 5590 kHz 550 KHz acrcr:ss ext. sp L6 (OSC Coil) | bstludin cof 1L5) a'o: o
signal into loop of (4002 Mod.) . P s antcoin | e o8
receiver. jack (L). errite core.

Fashion loop of several Output meter  C32 (OSC {

£ wi : ) i
turns of wire and radiate 1500 kHz 1500 kHz RS 0 Trimmer) , Adjust for mazimum output.
signat into 1oop of (4002 Mod.) . C26 (ANT Repeat steps 12) and (3»
receiver. jack (L). Trimmer)
Notes: 1. Cement antenna botbin with wax after completing alignment.

2. Remove tine cord antenna from FM external antenna terminai when aligning.

3. Make certain that speaker system or 82 dummy resistor 1s connected to the ext. sp. jack when aligring.

FM IF & DETECTOR ALIGNMENT WITH OSCILLOSCOPE

EQUIPMENT REQUIRED
Signal generator that provides 10 7 MHz marker.
Sweep generator that provides 10.7MHz center frequency and 400kHz sweep width.

OSCILLOSCOPE

Set sweep selector of oscilioscope to "External Sweep™”.

zontat input terminals of oscilloscope.
Set band selector switch to FM.
Set volume control to minimum.
Set tone control to treble.
Set balance control to center.
Set AFC switch to "OFF ™.
Maintain Ime voltage at 120 volts.

SWEEP SIGNAL RADIO
GENERATOR GENERATOR DIAL INDICATOR ADJUSTMENT
COUPLING COUPLING SETTING
JR— o= - T —
High side thru. High side thru. ~ Point of non-  Cornect vert. amp. { $; (Em 15§ :ﬂ)
001 mfd. to point . .001 mfd. to point interference.  of scope to point b3 EFM ;id IFT))
| TP2. TP2. i (on/about . TP3. i T5 (FM 3rd IFT)

Common to chassis. Common to chassis. | 90MHz)  Common to chassis. | T7 (FM 4th IFT)

I e . e [ O
High side thru. ; High side taru. ’ Point of non-  Connect vert. amp.
.001 mfd. to point .001 mfd. to point | interference. | of scope to point E

! T8 (FM 4th IF T

TP2. | TP2. (on‘about  : TP4. 18 ¢ )
Common to chassis. | Common to chassis. | 90MHz) Common to chassis. |

Apply 60 sweep signal from sweep generater to hori-

Note: Unsolder lead between test point TP3 and point 1 before
alignment and resolder it after alignment.

REMARE S

. Adjust for mazimum
©amplitude and proper

linearity between
“- 100 kHz marxers.
(Refer toFig. L7

Adjust T8 so that
10.7 MHz maerker 1s at
the center.

(Refer to Fig. 1&)
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Fig. 17

Fig. 18

FM RF ALIGNMENT

(SG imp 750)

SG
To Receiver

—o

Fig. 19 FM DUMMY ANTENNA

Output of signal generator should be no higher than necessary to obtain an output reading.

Set band selector switch to FM.
Set volume control to maximum.
Set tone control to treble.

Set balance control to center.
Set AFC switch to "OFF ™.

Maintain line voltage at 120 volts.

SIGNAL
GENERATOR
COUPLING
Connect to EXT FM
antenna terminal
through FM Dummy
antenna.

Common to chassis.

(Refer to Fig. 19)

Connect to EXT FM
antenna terminal
through FM Dummy
antenna.

Common to chassis. |

(Refer to Fig. 19)

" SIGNAL

RADIO

GENERATOR DIAL
FREQUENCY |  SETTING
9O oM
! (400~ Mod.) | _
! - |
| .
| l
| 106MHz !
106 MH
| (400~ Mod) ! ‘

L

INDICATOR

Output meter

' across ext. sp.

jack (L).

Output meter

| across ext. sp.

jack (L).

ADJUSTMENT REMARKS

{ C17 (FM OSC Trimmer) !

L4 (FM OSC Cail)
L1 (FM ANT Coil)
L2 (FM Collector Coil)

l

¢ Adjust for maxir .out.

C1 (FM ANT Trimmer) = Adjust for maximum output.

C8 (FM Collector Repeat steps (3) and (4).
Trimmer)

Note: As three output responses will be present. proper tuning is the center frequency.

FM-STEREO ALIGNMENT

MULTIPLEX COIL ALIGNMENT
EQUIPMENT REQUIRED

22

Stereo Modul

Signal Generator

Output Level
Frequency
Oscilloscope

ator

Dummy Antenna

VTVM
PROCEDURE

Connect Stereo Modulator output to EXT Mod. terminal of signal generator.

Modulation Rate of 19 kHz Pilot Signal

8~10%

Selector switch to "FM STEREQ", Dial setting to approx. 98 MHz. AFC switch to “OFF™,
Tone control to "TREBLE", Balance control to "CENTER", Volume control to audible

level of speaker sound.



STANDARD VOLTAGE/CURRENT CHART

T

) i i AM CONV s FM 1st F AMP FM 2nd FM 3rd
Trd 25CIBR  y, Tr5 2SC469R AM 1st IF AMP AM 2nd IF AMP
EXT ANT FM RF AMP M 0SC T N Tr6 2SC469R Tr7 2SC469R 17 T8
: Tr1 MKIR Tr2 25CA69R Tr3 25C185A g o 5] £ X
i €30 1P 025 d e prazse A 39 cP 3 @
R20 220 o R27 47K
Leaz ~ Ik
Z0m) i s, B —ob
Le R17 3 [a AWy— o ‘O
AL 1:«: ® M P4 P9 forB
C -0
o Lo 2e (rze ° forG= —o %'
RIS - i ﬂ:ﬁ!ulll T CIT‘-'!_ 2038 sS4
150K C.'ﬂ i) ,;gaza T ..v”‘ l 1t forC - ]‘\pj
R c48
':{'J"x e | n% "'-}i E 3 Iruuz P 05 foD
J A3 | "
o !0§ %m & o8 e 50 ces
0 1 fiovo $1-5 o
/ 1S1211x2 ]7 = c4 r
_ AOC 3 390P D
sn R's A0 0 & e X ol 50 Kxy
20 | [ L 52 Eas 38 470K
) — & w0z €53 25v33 A31 10K
Tr 13 25B346 Tr15 2581758 Tr17 2SAS64 Tr19 2SBI75B Tr21 25B346 Tr 25 2SBAT3 @
@ ) Tr 27 2SBAT3 C?’{‘ZOS'ZTSEC;N;P
$2-1 ) n‘—_s Y ; Szzn s o :fg’m §3-9 ﬁ%’s sz—n s2—1
: éf_}'(rg o 4 FR gt %’J
CH-1(LEFT) 3K
. 0 [ [ gs
NC - @ @ —S A @
W7
|ty L 0) | son o 4 3 EYE_ SWITCHING
s ) SRS Giaind oY@ "ucg'éz 3 A Tr1l 258324
e ¥ I g #8% | Lws nos K L A Z
&g = 3 14 R =
= '
| nsg * o 1 ﬁu
Iﬂ 33 gy nnuT TN 41 ;’n =
R42 12K STEREOC EYE
bt Y 8‘
RECORD/ > e 4
Rhcosed = e = 19kHz AMP Tr 9 25C645 r s+t
HEAD % H} 2008 [ E"‘J A2 210 Tr 26 2SB4T3 ——y R
T Tr 14 2SB346 b 5y W& BT Tr2a 258346 Tr 78 2SBAT3 [ a——o—A[] HeapPHONE i I PHONO  ——p
s RIIIJ 1K @ @ A172 100 R207 120 E’_J” "
2-2 8$2-4 A W
X W s2-10 O} | 60580 A €12 00056 =0 S5-2 L5
(RIGHT) ! f_}‘ FF L L f’ 3 f s Lo it % @ 9 b e PHONO SPEAKER BOXX2
CH-2(R mp‘_m Foxk Faox G 128 =
3 ( NONPOLAR
" [ £ L] o2 | cus 3 =138 ® ] 144
| @ ,ﬁ_‘ 33X e L s 0002 FA182 2 &7 18V tw)
e 6 - @ @™ aw £ | Joawl FR R o
2 @ ] % | s an Az4 a1 A
- wd B T4 00 | ¥ Foin D &
3 ® oo Vi 120 ® . Imsa * 3 P I8 QA0 W
T d Le . = ce 1 ' Funio une out | | §9% E[U -
A0 P2 L R Fo e e RusE | e 03 2 0@ L A0
AUX ? I w ¥oxl 4 & PRI L Lo e Bk
i -~ mag oz ¥4 e | cooes £ R150 Y
) w07 ghzs ooz bl 5 oW WIQ i PLAYER SOCKET
o Tr18 25AS64  Tr 20 2SBI7SA N RO ATD I8 VI3 - M § NOTE:
SIEAYBAC/K 3% Wy ek 1. S1-1~S1-6 ... Function Switch (Shown in Tape position).
$2-8 forE 1...AUX, 2...PHONO, 3...Tape. 4...FM, 5...FM Stereo,
HEAD MANLL AL L L %) €% 00 e o 6...AM
wor (a0 4 - ...AM. _
o KC1L322/1a T8 B 2. $2-1~S2-16 ... Record/playback Selector Switch.
52:35 3: Tr31 25C828 Tr 32 25B34 &‘ ! f é : in 3. . AFC (Automatic F'requency Control) Switch.
Tr 29 2SBI75A Tr 30 25834 1 s? o6 B ! 4, . Stereo/MONO Switch.
r : -+ 9 SV, \ i 5. . Speaker Switch.
s " Lo E 6. . Play Switch (ONin _Play).
oz s ol Y2 Motor Switch (OFF in Stop).
™ 3 # L 1v33 N CE’ a7 ACIEOWEH IS 81 Player AUTO-Stop Switch.
® 0 n el 1 n ks ! 9 P Source Switch
2 & €182 C158 @ t:ﬁ’i: H 9 13 2 ower 0' .
O IR + wvar0 Lo V200 ,i, 5 o/ T0 10. Pause Switch.
]l @ o | 2 SisgZie A 11. Resistors are 1/4 watt unless specified otherwise.
WT’%"P’“"’ Hoam| B0 Ao 2w K=1.000Q, M=1.000,000Q.
. : ” P3 12. Capacitors are microfarad (4F) unless specified otherwise.
h P = Micro-microfarads.
PLAYER PLUG 13. Encircled numbers (O) show the checkpoints for voltage and current.
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The values are marked in the standard voltage ‘current chart.
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Pomme. [PHONO Tepe { REC | FM .57 Am V,E.’.‘.‘..‘i" cuouol Tepe | REE’ M |[FM.ST AM
_®_—c;o Gy (:1oL7yﬁo.7vA(:10.7vA(:10.7v )| 80| Oad : 81v |
| @ c14.7v_c1_4_7v Aa e Ganv Garv] ® | 82V | s2v J G| |
_7@_ 13.2vlr13.2v 13.2v| 132v| 132v| 132v)] @ |43V | 43V | 42V |
@ 192V +9.2V |19.2V 192V lie2v ig2v | & 3.45V| 3.4V .
T@ '-.;.2v| 9.2v | 92v |-92v | 92v| 92V | @ ~1.45V| 1.4v |
® | “108v -108V|-112v] @ -0.51v| 0.5V |
@ ' —86V | BEV | 94V | @ -0.45V| 0.44v [ ]
I ® 66V | 66V | 775V @ 2.17v|- 215V '
® 6.0V |- 6.0V ® 1.32v| 1.30v '
| ® | a7v | a7v @ | 1asv]-145v Lav | 145v({g,)
| © | v 16V [-16V @ | 25v | 25V | 246V |
| ® 1.04v| 1.0av @ | osv|-08v | 08V '
_A® . 5.2V | 5.2v @ |- 0.66V|-0.66V| 0.65V
_@ ' -5.9V | -5.9v @ | 2.82v{-2.82v|-2.79V
® ' 6.4V | @ |-0.52v-0.52v] 051V |
| ® ~705v| @ |-141v|-141V|-139V|
@  |-s.25v|-525v € |-32v [-32v |- 31V
@ 5.9V |-5.9V & |-131v/-1.31v|-1.30V
® 54V |54V |-63V | @ |-2.38V/-238V-2.35V o
@ -61V |-61V =70V | & |-232V|-2.32V|-229V|
® ~53V |53V -645V] @ |oa1svoa1sy-011Y
@ : -6.05V|-6.05V-7.1¥ | & r_s}om '
@ 58V | € |+9.1v |+9.1V [+9.1V
| ® l 066V, - ® ‘ilaom
@ -6.45V ) - 8.45V
B 5.7V ® -0.69V
:@ - +9.25V, ® —087v
® +9.25V| @ —0.7v
I ® | +9.25V @ ~0.63V
&@ |+9-25v
NOTE:

All measurements are under no signal conditions with volume at minimum position.
Use M-type VTVM for AC voltage measurements and P-type YTVM for DC voltage measurements.
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CIRCUIT BOARD

AUDIO CIRCUIT BOARD

[[=1asv
— !L-MSL‘
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-0.5v 3= =3 —e
RF CIRCUIT BOARD 08 136V E—IE e
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—————e balad
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O T tsmie
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7]-25v
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1P
N0 12e
“’ B
v \
¢

/ﬁﬂ". 3 E,“ﬂ\l;' o c(\g o, e s2-1 52-3 s2-5 s2-1 52-9 s2-4 s2-1
e LTINS Vi LY ¢ 08 T e £ LI S R S 78 9 0 0Mm o1z oW oW s % oW 8w 2N
250489 Ry 020 n‘;#. 8 $2-2 s2-4 $2-6 s2-8 s2-10 s-12 $2-14 52
F‘.}.ﬁ,v\( Rg vl V2 03 4 s 8 7 8 9 ae 4 R34 15 B W OB W w2
! -4V
cus, L &
g ‘\ @ TR
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%
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9 22K
— A —a
R85 10K
NOTE: 38 3
The circuit shown in red 0N the conductor side s B circunt m | *%%m
Values indicated in are DC voltages between the chassis and electrical parts A0 XK l
Numerals show values of voltage at ——MW—e I .
1...AUX PHONO. 2 Tape, 3. TapeREC. 4 FM. 5 FM ST and _ l
6 . AM_respectively 1«‘5 I%SF—I\M’—*
When no numeral I1s given the same voltage 15 apphed at 1 ~6 ovi '
[2]-3.45v] g
3-3.4 ] v (2
-2 305w [3-azv

IF CIRCUIT BOARD
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SEMICONDUCTORS

ITEM

D1
D2
D3
04
05
06
D7
D8
D9
D10
D11
D12
D13
D14
D15
D16
D17
Rectifier
Rectifier
TR1
TR2
TR3
TR4
TRS

PART NO./TYPE

sC15
1s1211
1s1211
0A90Z
0A30Z
20A70
20A70
0A70
20A70
20A70
20A70
20A70
0A70
0A70
1s1211
151211
151211
KC1.3622/1a
S1B0201B
MK102
25C469R
25C185A
2SC184R
25C469R

ELECTROLYTIC/VARIABLE CAPS

ITEM

c123
c124
€125
€126
€129
€130
C131
132
€133
€134
€135
€136
€143
C144
€145
€147
c148
C149

30

PART NO.

ECV5XR27B14S

ECVIZWIOP12
ECEBTOVAR7N
ECEATOVION
ECEAIOVICN
ECEA10V220N
ECEA25V3R3N
ECEAT6VIO00N
ECEAT6V33N
ECEA25V3R3N
ECEA25V3R3N
ECEA25V3R3N
ECEAZ5V3R3N
ECEA6V47N
ECEA6 V47N
ECEA6V47N
ECEAGVATN
ECEA10V220N
ECEATOV220N
ECEA25V3R3N
ECEAZ5V3R3N
ECEA25V3R3N
ECEA25V3R3N
ECEA25V3R3N
ECEA25V3R3N
ECEATOVIOON
ECEATOVIOON
ECEATOVION
ECEA25V3R3N
ECEA25V3R3N
ECEAGV33N
ECEA6V33N
ECEAG6V33N
ECEA6 V33N
ECAG25ER068
ECAG25ER068
ECEA25V3R3N
ECEA25V3R3N
ECAG25ER33
ECAG25ER33
ECEA25V3R3N
ECEA25V3R3N
ECEATOVION
ECEATQVION
ECEA25V3R3N
ECEA25V3R3N
ECEA25V3R3N
ECEA25V3R3N
ECEATQV220N
ECEATQV220N
ECEA6V330N
ECEAG6V330N
ECEA16V220N
ECEAT6V220N
ECEATOVA70N
ECEAI6VA70N
ECAG25ERT
ECAG25ER1
ECEA6V220N
ECEA6V220N

VALUE

Tuning

TR6
TR7
TR8
TRY
TR10
TRI1
TR13
TR14
TR1S
TR16
TR17
TR18
TR19
TR20
TR21
TR22
TR23
TR24
TR25
TR26
TR27
TR28
TR29
TR30

Gang

Trimmer

4,7mfd
10mfd
10mfd
220mfd
3.3mfd
100mfd
33mfd
3.3mfd
3.3mfd
3.3mfd
3. 3mfd
47mfd
47mfd
47mfd
47mfd
220mfd
220mfd
3.3mfd
3. 3mfd
3.3mfd
3.3mfd
3.3mfd
3.3mfd
100mfd
100mfd
10mfd
3.3mfd
3.3mfd
33mfd
33mfd
33mfd
33mfd

.068mfd
.068mfd

3.3mfd
3. 3mfd
. 33mfd
. 33mf

3.3mfd
3.3mfd
10mfd

10mfd

3.3mfd
3.3mfd
3. 3mfd
3.3mfd
220mfd
220mfd
330mfd
330mfd
220mfd
220mfd
470mfd
470mfd
. Imfd

. Imfd

220mfd
220mfd

2SC469R
2SC469R
25C645C
25C645C
25C645C
2SB324 (A,B,C,D)
2SB346

2SB346

25B1758B

2SB1758B

25A564 (P,Q)
2SA564 (P,Q)
2SB1758B
2SB1758B
258346
2SB346
2SB346
2SB346
25B473 (
25B473 (
25B473 (
2SB473 (
2SB175A
2SB324 (

O oooo
T mMmmm

€152 ECEAT6V470N
C156 ECEAT16VI000N
C157 ECEA16V2200N
C158 ECEA16V220N
C1es ECAGIOE?
C166 ECAGIOET
C167 ECEASQV3R3M
c1e8 ECEASQV3R3M
a7 ECEB50Y1

172 ECEBS50Y1

470mfd
1000mfd
2200mfd
2200mfd
.Imfd
.Imfd
3.3mfd
3.3mfd
Imfd
Tmfd

CONTROLS/SPECIAL RESISTORS

ITEM PART NO.
R181 ERM12PKR47
R182 ERM12PKR47
R183 ERMI2PKR47
R184 ERM12PKR47
TH1 QVM300A

TH2 QVM300A

TH3 QVM300A

TH4 QVM300A

THS QVM103

VR1 EVLSOAAQOB13
VR2 EVCBOAL20B24
VR3 & EVFK1AL20D24
VR4

VRS EVFK1AL20A54
VR6 EVFK1AL20A54
VR7 EVFK1AL20A54
VR8 EVFKTAL20A54
VR9 EVLT2AA00B23
VR11 EVLT2AA00B23
VR12 EVLT2AAQ0B23
COILS/TRANSFORMERS
ITEM PART NO.

8] RLA4PE

L2 RLD4Y7

L3 ELQ5AS56R

L4 ELL5A53R

LS RLF2D48

L6 ELL10P44

L7 ELQ4CT

L9 ELM10S191
L10 ELM10S191
m QLBO141

L12 QLH1011

L13 QLH1011

L1s ELQ4CT

L16 ELQ4CY

m RLI4B152
MISCELLANEOUS

ITEM NAME

El Head, Record/Play
E2 Head, Erase

E3 Speaker, Woofer

E4 Speaker, Tweeter
ES P.C. Board, Audio
E6 P.C. Board, Oscillator
E7 P.C. Board, RF

E8 P.C. Board, IF

E10 Meter, Level Indicator
M2 Belt, Tape Counter

M7 Motor, Tape Drive

M59 Belt, Flywheel

S1 switch, Function
S2 Switch, Record/Play
S3 Switch, AFC

s4 Switch, Stereo/Mono
S5 Switch, Speaker

S6 Switch, Play

S7 Switch, Motor

9 Switch, Power

S10 Switch, Pause

CABINET PARTS
NAME

Assembly, Main Cabinet
Assembly, Bottom Case
Assembly, Top Cover
Assembly, Front Panel
Assembly, Cassette Panel
Board, Back

Knob, Volume

Knob, Tuning

Knob, Selector
Assembly, Cassette Button
Cabinet, Speaker

DESCRIPTION

.47 ohms, 1/2W WW
.47 ohms, 1/2W WW
.47 ohms, 1/2W WW
.47 ohms, 1/2W WW
Thermistor
Thermistor
Thermistor
Thermis tor
Thermistor

1000 ohms Separation
20K Balance

20K Dual Volume

50K Tone

50K Tone

50K Tone

50K Tone

2000 ohms Level Indicator
2000 ohms Level Indicator
2000 ohms Erase Current

T2 RLI4B151
T3 RLI4C203
T4 RLI2C157
T5 RL14C203
T6 RLI2C257
T7 RLI4C504
T8 RLI4C505
15 RLI2C457
T10 RLMI1C4
™ RLM1C2
T12 RLMICS
T3 QLAO118
T4 QLACT18
T15 QLPO116
Ti6 QLPO527US

PART NO.

WY4257
WY235X
EAS16PL8ASA
EAS65PH34SB
QE10272
QE10254
QE102555
QE10273
QsL0064
QDBO125
QDMO968
QDBK00OS
ESRE366L25Z
Q551106
QST0014S
QST0014S
QST0014S
QsBO117
QSBO170A
QSHO104US
Q551072

PART NO.

QYJ1214
Qvco11s
QYAQ119
QYP0239
QYP0240
QKS1029
QYT0196
QYT0195
QGT3015
QYTO114
QYJ121s
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SEPARATION ALIGNMENT
EQUIPMENT REQUIRED

Stereo Modulator ......... Connect Stereo Modulator output t¢c EXT Mod. terminal of signal generator.
Signal Generator ......... Modulation Rate by 19 kHz Pilot Signal...... 8~10%
Modulator Rate by Left Signal.................. 27%
Output Level i 60dB
Oscilloscope
Dummy Antenna
VTVM
Low pass Filter
PROCEDURE
TUNBY i, Seiector switch to "FM STEREOQ™, Dial setting to approx. 98 MHz. AFC switch to "OFF™,
Tone control to "TREBLE". Balance control to "CENTER". Adjust volume control so that
output level from both units bacomes equal.
SIGNAL SOURCE |  EQUIPMENT | 5
ITEM CONNECTION i CONNECTION | ADJUSTMENT REMARKS
Adjustment of | og MHz. 30d8 | P85 ' T10 * Set stereq w +‘R) modulation to ?ero.
ilot signal | Fig 20 Fig. 20 T11 * Measure pilot signal only, and adjust for
LIS - | g l T12 maximum.
|
|
* Adjust VR control so that CH1 output
becomes 0.63 V.
= Slightly adjust T10 so that this output
98 MHz, 60d8B Connect VTVM and becomes maximum.
Adjustment of | modulation by L 8 resistor to ext. T10 * Modulate signal source by R signal only.
separation. 5|gna|.' sp. Jack. VR1 | and adjust semi-fixed volume VR1 so that
Fig. 21 Fig. 21 CH1 output becomes minimum.
| = Likewise modulate by L signal only. and
i adjust VR1 so that CH2 output becomes
minimum,
| |
Measurement ! 98 MH2 . *= Adjust output of signal generator, and
of stereo eye i Fig 20 ' - [ e make sure that stereo eye lights at 13~
lighting level. | '8. i ! 30d8.
i |

Note: When aligning. remove line cord antenna attached to external FM antenna terminal.
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Fig. 20 Recommended Equipment Connection for Multiplex Coil Alignment

Signal Generator

]
Dummy:
Antenna:

Stereo Modulator

EXT FM Antenna Terminal

Fig.

MPX Circuit Board
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¥
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8%

21 Recommended Equipment Connection for Separation Alignment
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