TC-20F/20FB |

T1C-20F /20F B

 TC20RSiver Type
~ US Model
 AEP Model

. F.Model

TAPE RECORDER SECTION

S/N Ratio: DOLBY NR OFF
With Ferri-Chrome cassette
58 dB at peak level (NAB)
56 dB (DIN, 1975 rev.)
With chromium dioxide cassette

54 dB at peak level (NAB)

DOLBY NR ON
Improved by 5 dB at 1 kHz, 10 dB
above 5 kHz

Recording System:  4-track 2-channel stereo

Fast-forward and
Rewind Time:

Approx. 110 seconds with Sony cassette C-60

DOLBY NR OFF
With Ferri-Chrome cassette
20 — 17,000 Hz
30 — 15,000 Hz (+3 dB)
30 — 15,000 Hz (DIN)
With chromium dioxide cassette

Frequency Response:

; ; ol 20 — 16,000 Hz Inputs:  MIC (two phono jacks)
- TC-20FB: Black Type B sensitivity 0.3 mV (—68 dB) for a low-impedance
: 30 — 15,000 Hz }:tS d’B) microphone
; : . , 30 — 15,000 Hz (DIN
: : . : : . LINE IN (two phono plugs)
: Can adlan M Ode, ‘98‘2 s‘f:nonj.?édHt;assene sensitivity 70 mV (—21 dB) input impedance 50 k2
: A EP MOdEl 30 — 12,000 Hz (DIN) Outputs: LINE OUT (two phono plugs)
Wow and Flutter:  0.045 % WRMS (NAB) output level 0.435 V (—5 dB) at load impedance 50 kQ2
+0.16 IN) (E, AEP suitable load impedance more than 10 k2
o ACTITE AR HEADPHONES (binaural jack)
% Total Harmonic Distortion: 1.3 % (with Ferri-Chrome cassette) load impedance 8 Q
Bias Frequency: 105 kHz
‘Dolby’ and the double-D symbol are the trade marks of 1 - e : : Py
Dolby Laboratories. Noise reduction system manufactured STERE“ CASSEI IE DECK
under license from Dolby Laboratories. : Al e MODEL IDENTIFICATION
. — Label Specification —
SPECIFICATIONS
GENERAL SAFETY-RELATED COMPONENT WARNING!! — "
Power Requirements: 120 V ac, 60 Hz (US, Canadian model) COMPONENTS IDENTIFIED BY SHADING AND MARK SO P RDE
220 V ac adjustable, 50/60 Hz (or 240 V ac A ON THE SCHEMATIC DIAGRAMS, EXPLODED NY;‘\ TAPECO R,
by internal rewiring) (AEP model) VIEWS AND IN THE PARTS LIST ARE CRITICAL TO MODEL NO. TC—20F
110, 120, 220 or 240 V ac adjustable, 50/60 Hz ; ; E 25W
(E model) SAFE OPERATION. REPLACE THESE COMPONENTS \
5 WITH SONY PARTS WHOSE PART NUMBERS APPEAR SERIAL NO
Power Consumption: 25W AS SHOWN IN THIS MANUAL OR IN SUPPLEMENTS -
Dimensions:  Approx. 430 (w) x 131 (h) x 161 (d) mm PURIDED Sy SOpY. s JAPANJ
' b 17 (\gvl x 5%, (h) x 6%, (d) inches
Inciutiog PraRcting R s w0l ATTENTION AU COMPOSANT AYANT RAPPORT
Weight:  Approx. 7 kg, 15 Ib 7 oz (US, Canadian model) A LA SECURITE!
Rpproi. T3 WA SRR POE o, LES COMPOSANTS IDENTIFIES PAR UNE TRAME ET
UNE MARQUE A\ SUR LES DIAGRAMMES SCHE-
: MATIQUES, LES VUES EXPLOSEES ET L{\ LISTE. ;
— Continued on page 2 — DES PIECES SONT CRITIQUES POUR LA SECURITE US model: AC 120 V 60 Hz 1 TC-20F
DE FONCTIONNEMENT. NE REMPLACER CES Canadian model: AC 120V 60 Hz i TC-20FB
- e o e Er oy Bl srgmn . MNIEL Emodel: AC 110,120,220, 240V ~50/60Hz | __TC20F
pecifications quipmen | / : o T £
OU DANS LES SUPPLEMENTS PUBLIES PAR SONY. AEP model: AC 220 V ~ 50/60 Hz ; TC-20F or TC-20FB
FaraasilBeic 35—45 g-cm Sony torque meter
s (0.49—0.62 0z-inch) | CQ-102A
Back Tension 25-5.5g-cm Sony torque meter

Torque

(0.035—0.076 oz+inch)

CQ-102A

Fast Forward
and
Rewind Torque

100—120 g+cm
(1.39—1.66 oz-inch)

Sony torque meter
CQ-201A

Tape Tension

more than 150 g
(more than 5.3 0z)

Sony tape tension
meter CQ-403

Pinch Roller
Pressure

280—400 g
(9.88—14.1 02)

Spring scale or
tension gauge

SONY
SERVICE MANUAL
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Handling Precautions for MOS ICs(CX551)

Generally, the insulation resistance of the oxide
layer in MOS IC structures is very high, and the oxide
layer is very thin. Because of this, it is possible that
the static voltages usually present on clothes and the
human body will be enough to generate a potential
difference across the insulator, high enough to cause
a breakdown of the insulating layer.

The following precautions should be taken while
handling these ICs.

(Particular care should be taken under conditions
of low humidity.)

Precautions in Replacing MOS ICs

1. Store new ICs by inserting them into a urethane-
polyester cushion (which is somewhat conduc-
tive), or wrapping it in aluminum foil, so that
all the pins are at the same potential.

(The ICs should be stored in that manner until
mounted on the circuit board.)

Fig. A partially conductive

unrethane-polyester
cushion

/C

Fig. B

aluminum foil

[2®]

Check the soldering iron for possible power-line
leakage current. Make sure that there is no
leakage path by connecting an ohmmeter to the
tip of the soldering iron and the plug as shown
in Fig. C. If there is a leakage path, use some
other soldering iron.

vom
($2 x 10,000 range)

(98]

Equalize any potential difference between the
clothes, the tools in use, the work bench, the
set being worked on, and the packaged IC by
touching them all in succession with the hands
or a conductive wire or tool.

4. The following are effective methods for handl-
ing ICs that remove the potential difference
across the oxide layer.
® Use a paper clip modified by soldering in a

wire braid insert.

wire braid

; / clip
I

?§>

soldered soldered

Jomt:

U U

. Make sure that there is
Fig. D no solder on the inside.

clip

partially conductive

: urethane-polyester
Fig. E t;ushion or aluminum
oil

wire braid

Make sure that all the pins are in
contact with the wire braid (all
< the pins will then be at the same
Fig.'F potential.).

® Take a short length of fine bare wire and
wind it around the IC so that it shorts all the
pins of the IC, while it is still in the urethane-
polyester cushion or aluminum foil. This
ensures that all the pins are at the same
potential.

fine bare wire
(stripped solid hookup
wire, etc.)

partially conductive
urethane-polyester
cushion or aluminum
foil

oG

® When it is necessary to handle the IC with
the fingers, do not touch any pin, and hold
the IC at the ends of its plastic-package case
as shown in Fig. H.

Fig. H

Method of Mounting

Insert the IC while holding it with the modified
clip, and solder all the pins with the clip still
shorting the pins. (Similarly, solder all the pins
while the bare shorting wire is still wound
around them.). Remove the clip or the bare
shorting wire only after all the pins have been
soldered.

Precaution while Checking C-MOS ICs

The C-MOS ICs (Complementary MOS) are MOS
ICs that have their output sections made up of
N-channel and P-channel push-pull stages to increase
their speed of operation. If the output terminal of
these 1Cs comes into contact with B+ or B- voltage,
then the FET which is ON at that time will either
become shorted or open.

This is valid for all the output sections that are
connected together by the interconnections. Even
the circuits that are physically separated (and not on
the same board) can be destroyed simultaneously.

Example:

If this line is grounded, or touches
B+ or B- bus. .., the output stage
of this IC will be destroyed.

Fig. |
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SECTION 1
OUTLINE

1-1. CIRCUIT DESCRIPTION

1. CX551 (IC702)

AUTO-REW  AUTO-FWD

Fig. 1

When in REW mode, either STOP or FWD functions
at tape end. Drops to L.

When the tape counter is reset from 000 to 999,

the output level drops to L.

CX551 (IC702) is a C-MOS LSI used in the ® [t is possible to switch from one mode directly
logic control circuit of cassette tape decks. Refer to another. A STOP circuit cancels the existing
to “Handling Precautions for MOS ICs™ on page 3. mode before the new mode is assumed.

The features of the logical control are as follows : ® Each output terminal contains a bipolar transistor.
® Mode is selected by the input, which is dropped This allows a larg-er oUERERt ﬂ?w for driving the

to o L, (low)ievel: rflotor eu}d solenoid, and permits the LED to be

lighted directly.
® The circuit does not function when two or more
buttons are pressed at the same time, thus prevent-
ing malfunctions.
1-1. Block Diagram of IC
function button depressed: L (low level)
function button released:  H (high level)
AR
B+
REW (2 " Q REW
b
)Ji_ :
FFQ Q FF
G = > yeser]
=
]
FWD G Q B 15) FWD
{ > — §
1 = during operation: H
Rec & e 8 OREC [ oFF: L
forward/record )
detection =
STOP (6 S R
Q
e tDJ—«CP . 19) PAUSE
MUT FWD, REC-FWD, PAUSE: L
STOP, FF, REW: H
(SP— 0SC —= clock b 14 INH finhibition input)
mode <) tape end detection
REW |change Z:|When a tape is running: H
3 When a tape is stopped: L
mode /= y:
PLAY |change §§ ;
mode L ) X:
STOP |change] C
®O—©

When in FWD mode, either STOP or REW functions'
at tape end. Drops to L.

When the tape counter is reset from 999 to 000,

the output level drops to L.

1) AUTO REW (Terminal (8))

When the output level at Y or Z drops to L during
FWD mode, then:

e When AUTO REW is OFF, the tape stops running.

e When AUTO REW is ON, the tape stops running
and is rewound automatically.

When the output signal at Z drops to L during
FF, the tape stops, whether or not AUTO REW is
engaged.

2) AUTO FWD (Terminal (9))

When the output level at X or Z drops to L
during REW mode, then:

e When AUTO FWD is OFF, the tape stops running.

e When AUTO FWD is ON, the tape stops running
and then starts running forward automatically.

3) X (Terminal (1))

The output level at this terminal chooses the
STOP or FWD mode during REW mode. When the
tape counter runs from 000 to 999, the level drops
to L. This terminal does not operate except in REW
mode.

4) Y (Terminal ({0))

The output level at this terminal chooses the
STOP or REW mode during FWD mode. The out-
put level drops to L when the tape counter reaches
999. This terminal does not operate except in
FWD mode.

5) Z (Terminal (2))

Input at this terminal detects the movement of
the tape. While the tape is running, this terminal
is at H-level; when the tape stops, it instantly drops
to L-level.

1-2. Operations when two or more buttons are
pushed at the same time

Output mode
(DDesired | (@Buttons which should not be when (1) and
mode pressed at the same time. are push-
ed together
STOP REW, FF, FWD, REC, PAUSE STOP
EE REW, FWD STOP
REC, PAUSE FF
FF, FWD STOP
e REC, PAUSE REW
playback
FWD PAUSE pause
FWD REC FWD
REC PAUSE PAUSE
recording
FWD and PAUSE T

1-3. Operation timing responding to the input
from each terminal

When modes are switched, IC702 cancels the
existing mode when the STOP circuit operates for
a brief moment. This operation is shown in the
following diagram.

STOP output

FWD output

Muting
output

Fig. 2

When FWD button is pushed during REW, REW
output level drops instantly to L. After T1 seconds,
FWD output level rises to H. After T2, muting out-
put level drops to L. T1 and T2 are decided by the
values of the capacitors and the resistors. Terminals
with outputs passing through the STOP circuit men-
tioned above are the FWD, REC, REW, FF and
Muting terminals. STOP terminal keeps H-level
when the mode is changed as shown in the diagram
above,

Each output, when released from recording pause
and playback pause, changes instantly when the
PAUSE button is pushed.
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1-4. OSC Circuit

The frequency of the OSC Circuit is decided as
follows:
When the OSC frequency is T, the lag time from
input to output mentioned on page 6, T1 and T2, is
set as follows:

Tl=4xT T2=T

If 0.4 sec is desired for T1 and 0.1 sec is desired
for T2, T must be 100 msec. That is, the OSC
frequency will be 10 Hz,

The OSC frequency can be adjusted by the values
of the resistors and the capacitors.

1-5. INHIBIT Terminal (Terminal ({4) )

When the output level at the INHIBIT terminal
drops to L-level, all operations except the muting
output are cancelled and stopped.

This terminal is used for instant automatic STOP
function to protect the tape when the power is turn-
ed OFF and during warm up time for timer-activated
recording and playback. When the input level is
low at the time the POWER switch is turned on, this
level is memorized by the IC. When the output
level rises to H from L at the INHIBIT terminal,
‘the output of the mode is generated.

1-6. The Tape Counter

The tape counter of this model has an attached
magnet for detecting rotation of the counter and
an off-on switch which functions as follows:

1) When tape unwinds to the end or rewinds to the
starting point, the counter magnet stops rotating.
SDME detects this and the input level at terminal
@ of IC702 drops to L. While the counter
magnet is normally rotating, the input level at
terminal @ is H.

2) The switch turns ON between 999 and 000.

By using this system AUTO REW and AUTO
FWD are affected.

TC-20F/20FB TC-20F/20FB ‘

AUTO FWD, AUTO REW, and MEMORY
Switch Operations

MEMORY

OFF
sToP sTop

e _]
AUTO REW .4 AUTO FWD
switch switch

Fig. 3

RERGY [N tape couMn:Eel:'nct)aR:counter taxe tave
REW FWD ':OOD] X 7999' v st:rt (counter indicate (counter indicate pd
000) 999) o
T T
Changes to STOP o=
mode when the tape FWD, FF ( p ,pp) |
STOP STOP OFE OFF is rewound to the |
ed il rlmg s i Changes to STOP |
b I REW ( ) mode when tape
| — engs. !
|
|
i REW (q9) I
[ -
STOP | 2 OFF OFF | FWD (p) |
During REW mode and when the tape is rewound I
to the starting point, the set switches to FWD mode
automatically. I
AUTO REW does not operate FF (D) '
| =
| during FF. e FWD (p) —t
44 | sToP OFF OFF | REW (€< -
f During FWD mode and when the tape reaches the end, |
| the tape rewinds to the start of the tape automatically. |
l
T
Does not operate during FF mode. FWD (p) !
REW (4«) |
OFF OFF /iﬂ
<« > When the tape is rewound to the starting At the end of the tape, the __/7I
point, the circuit switches to FWD mode circuit switches to RWE mode I
automatically. automatically. i
MEMORY ] REW(44) Does not operate |
| except in REW |
mode.
STOP STOP % OFF | g |
I i | |
OFF When the counter indicates 000 during REW
: mode, the circuit switches to STOP mode. !
MEMORY | REW (€«) |
| FWD (p) |
STOP 4 @ OFF | 7
Ty T | When the counter reaches 000 At the end of the tape, tape |
OFE | during REW mode, the circuit transport stops.
| Switches to FWD mode automatically. |
MEMORY ! FWD (p) :
| —
« | » B OFF ' s S o
- - When the counter reaches 000, the At the end of the tape, the |
circuit switches to FWD mode automatically. circuit switches to REW mode
OFF automatically.
e 1
1
MEMORY | Does not operate while FWD (p) |
in FF or REW mode. O |
|
STOP STOP OFF % | When counter reaches 999, the !
M s I circuit switches to STOP mode. I
OFF | |
1
I
MEMORY | FWD (p) |
- ]} |
44 S OFF ! REW (44) :
== L_ |When tape rewinds to the starting point, When counter reaches 999, the
OFF the circuit switches to FWD mode circuit switches to REW mode :
]

automatically.
1

automatically.

Fig. 4
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2. Meter Amplifier Circuit

TC-20F/20FB

TC-20F/20FB

D501 B+

§R320 3R323

input signal [m 0502 Q320

5 V - Q504 W___ A L1/G

B 510 s R526 K IC 502
F ] = {meter display)
: R5I9
RS ROI3T  Tpsos  [csn [Rsw G221 2psze
b= 3 i
B_
,J; PEAK
oirt |
PEAK [] 1,
¥ L L 5501

muting ——— 4 -M ETER
(system control section) R527 -

To indicate dB’s by a meter, a log amplifier is
necessary. This circuit consists of IC501, D501,
502 and R512. (Fig. 6 shows the change between
input and output when the value of R512 changes.)

R smalll' V4
' /
,/ R large

-~
b~}
8
S
Q

input

Fig. 6

The signal applied to terminal of IC501 is
log amplified and is fed to terminal This signal
is applied to the meter circuit after passing through
Q502 and Q504. Operations of PEAK and PEAD
HOLD are as follows:

1) During PEAK

OQOutput from terminal @ of IC501 is rectified
at D503 and Q502 and charged at C511. RS514 is
grounded by the METER switch (S501 ) during
PEAK, so the charged voltage at C511 is discharged
within a certain time via R514.

2) During PEAK HOLD

R514 is shunted out by the METER switch
(S501-1). As the charged voltage at C511 does not
have a discharge route, it holds peak for a long time.
(Since Q504 is a FET, its input impedance is very
high.)

Fig. 5

If C511 were not discharged, this would be indi-
cated on the meter. C511 would eventually discharge
inappropriately within a short period of time. PEAK
HOLD operation is done by Q320.

3) Q320 (PUT)

Q320 is a Programmable Unijunction Transistor.
PUT is a switching element which consists of an NPN
and a PNP transistor in one silicon wafer as shown
below. It is kept stabilized in ON or OFF mode by
the bias between A and K. Q320 is an inverted block-
ing, 3 terminal, N gate thyristor. (When the voltage
at G drops 0.3—0.4 V below the voltage at A, the
circuit between A and G turns ON.)

A
A (anode) &
G (gate)
K (cathode) K
(PUT) (Equivalent circuit)

Fig. 7

R322 is grounded via METER switch (S501-1),
so a certain voltage is applied to the gate of Q320.
When the voltage at anode becomes 0.6 V higher
than the voltage at this gate, Q320 turns ON and
the circuit between the anode and cathode and the
circuit between the gate and cathode turns ON,

C320 is charged through R320, and when this
charged voltage becomes 0.6 V higher than the
voltage at the gate, current flows between the anode
and cathode. The charged voltage at C320 passes
through the anode and cathode of Q320 and is dis-
charged onto R321. By this pulse, Q503 is either
switched ON or OFF. When Q503 turns ON, the
charged voltage of C511 is discharged. When Q503
turns OFF, C511 is charged again. (This takes about
1.7 sec.)

4) Q503 (Q603)

Record/playback amplifier output is muted during
FF and REW modes. When record/playback muting
is in operation, the meter circuit is muted by Q503
(Q603), so that there is no output at the meter.

e e e e R L PSPPSR

3. Solenoid Drive Circuit

Q709 e

AM
YYy

4V
R73(
PLS 3
(REC)
REC
Q707 *0724
c719
FWD i}
Fig. 8

1) Q709, 710 and 711 activate the solenoid. After
the solenoid starts activating, a voltage is applied
through Q909 keeps the solenoid activating. To
activate the solenoid, a rather high voltage is first
necessary, but after it is activated, it can be main-
tained with a lower voltage.

2) When the REC button is pushed, a voltage is
applied to Q707 through the system control
circuit and turns Q707 on.

3) When Q707 turns ON, Q708 also turns ON, and
activates the solenoid.

4) When Q707 turns ON, a negative pulse is applied
to the base of Q711 via C718 and D723, and
Q711 turns OFF.

5) When Q711 turns OFF, the base voltages of Q710
and Q709 rises and Q709 turns ON. Thus, voltage
is applied to PM3 and it activates.

T

6) When PM3 is activated, the negative side of C718
is charged by R733, D723 and 720. After
charging, the voltage at the negative side of C718
rises and, Q711 turns ON again.

7) When Q711 turns ON, the base voltage of Q710
drops, and the emitter voltage of Q709 also drops.

8) When the emitter voltage of Q709 drops, PM3 is
stabilized by the voltage from the emitter of
Q909 via D722. The explanation for PM1 is same
as for PM3,

9) PM2 is the solenoid for the head deck. When
the head deck operates, Sl switches over.
This switch (S1) changes the voltage as PM1
and PM3 do.
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| TC-20F/20FB  TC-20F/20FB |

4. Operations when each button is pushed.

4-1. FWD
“L" means L-level/ ““H’* means H-level
S3.CASSETTE DETECT
S2:ERASE SAFETY CiAW DETECT :
oy ITIMER SWITCHYI PLAY= OFF —=REC 1 FSERVO et —@—m""‘ Lol When the solenoid is activated, voltage around 20 V is \
NTO 5 i VEGE .
BOARD \ a8 o551 T 1Y 4570524 '[BOARD 2‘;‘»— = = — | instantly generated. After the solenoid is activated, & Q715 254952
- = M ’ e i 258734 Q714 250774 718 25C2001
| |0701,702 151555 o8 1 ; L %) X /52 s%u%«s% L mﬁuﬁ:‘r’c’eﬁ s%?.g Q709 turns OFF, and the solenoid is stabilized by 4.6 V )EL MOTOR DRIVE —— el SWITCHING
= ¢ 07779151555 07 \via Q909 and D722. MP_BOARD]
O] @) ¢ [ARC SWITCH BOARDI o, rg— :
UHe 1702 e =
)-[>o —~ — 0719 RT38 L} 2
: 1,09 r ﬂ » R729 & 0. A D72l [ &_] | Ik 3 > |
! T V5oV G 31 Ml ) NETE o728 i ey o732 R4S
e o sRakeNE, | Rral REC/P ¥ 2K 6 B2 v
i 1 Tt D> g " | ofied [ LT :
$706 o F - - 3 0% e e
o > > L5oleg o R Q705 R7T30 QM7 e s
= = + 0 " 718
m‘z’ni}—l ;;;.‘,gv( D p. ¥ E‘E@ P % 1 il A 7 7 a8 wbl
- ' ‘H [ o e k.
) ;,’vsov/ - 5 ¢ s & swiicHiG A2 L
(stop) 'O ;.':1 an : e F S5 Y wraa T Tovan T
sroel SO e (Q717 turns ON and Q716 (brake) turns Ol_-'f. pol
‘ ] 0 0725 2 = 5 =
IF:DI o] IEE = = 57%]04 5704‘_( }’Q’ i 4 =
FF - —— =
09 1701 BA33S e > - > R 35n r:_ ¥
» 70, 150 o Caad TC703 SN7304 708,705 151555 Q701702 2SCIBI5 ar03 25cisls 0704 2scir3 | [ swse 511 !
Ee Yot v Yo INVERTOR ; 7 10E2 SWITECHING o7 =T14 SWITCHING  SOLENOID DRIVE 1 ,O7HY |
i S70: A 151555 Y070 p7I0 ITWK%RQ AMP
s710 $R703 IR R722 3.3k ~1B0A -
n ‘ﬂ 3l €702 10k i 1C703 - P — 5
o4 1750V RTI3, 1k 706 q o - 107 i
e 2 Lyl : o R717 [ ,,EI 703 i s _ | | [eros 6703 p{l fr2s
ST 1 47k 1] » o p)P 2 =
e 4]0« '0739 ! i PsE) § 4 ‘mﬂm ( | !; 12 HEAD
"RECH gy 1 x e (0701 turns ON and the capstan motor turns OFF except)__\\ 0708 \ = |_ --~~—/(mss
g ™~ Bl B / 1
REC g—i— cos % \ during REC and FWD mac‘z;eos_. | ) m. Ll / = I ey o - 1
MUTE S0V o703 D703 IT40 ok LT L% Rue . Lol A7 S3f| S o > 33
1750V Ik 715 / r:ﬂa 390
Wy XK _a
SN0 wer] 0739 EQAOI-10 e T — < o8 06 o oz
OARD G s 0706 151555 v | (ST switches over when PM2 js activated. It switches over)
= e L‘; X o 0905 2 \ 0.5 sec. after the tape ends.
| BT _x_%_l [ ¥ REG REG REG
[N S™TeH] i = O TR s e <
o= L L 0ﬂ9—ML25cms TAPE COUNTER | FRSEIEIRER, el ( Since terminal @ of IC703 rises to H, terminal .) > e Ficr
RS LA i el = | shircrit ll drops to L and Q701 turns OFF. .
2 - RECTIFIER +-0
£ T 0906 .
a7 D736,738 151555 . D903 EQAQI-I3R 0902 52VB20
R751
4.7% Riel Y07 Q903 J
ke e Plﬁ:l s 2 oy 08 10k i ol
i k]
wore? § o] rreo [ Jas 56k o = vl:
BN s F s 5 £
I I Y Q723 R;rgi 5y A
[ 0735 J RTS8
[ 5 ¢ 2 Rgé’k‘;’ 18k RIZ)GKZ i
ang Q20 ar2l
Rk @ @— dicraa l am | i
R
Q126 i sty C;g[p 3 aﬁ._fl%?
sl eras S 6
) 56k
CN901 b T wri an 'TS% 18k Y cféi“’ E “Ig?
[ 7 v r A .
- Lgl| - =
i _ i B /_l a24 25c1815 S Hﬁ‘z‘d 0904 EQAOI-I3R ; iﬂ
TO AMPLIFIER T0 Ll 0908 ; Q908 2SAI015
i o © _" _1Q724 turned off by 1C703.) 4+ (TS mé»z%%? R i
a RIZ |c1 CX065 Q1 250945 Q2 25D468 03 2SAI01 Q4 250439 | ! 47k KEG
B20(1/2W) SERVO CAPSTAN MOTOR DRIVE ToR : - : -
HOL G S | LT L
$90( [POWER) 7| Q722 turns ON, and turns Q103 and Q203 (of the 0901 S2V820
i . Record/playback amplifier board) OFF, canceling the \| HESREICR e e
= muting. [l W 1
TT BOARD
5 : 9= [, Q72215 OFF except during RECand FWD.. .
004 8 ]
frh
p- 06 ' orel §7Ady
Ll =
___________________ 54 artY ST LA ¥ Foa O
ol 1122 02 Mv203V AL
(Since Q701 turns OFF, Q1 turns ON, and the capstan o :_) dl [SYSTEM CONTROL BOARDI D308 EQAOI-O7R D909 EQAOI-OTR \
motor rotates. ; == 5 = g

e -

o { R e
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4-2. FF

“L"" means L-level/ “"H"” means H-level

S3:CASSETTE DETECT
S2:ERASE SAFETY CIAW DETECT

TC-20F/20FB

TC-20F/20FB |

T0
AMPLIFIER

o JTIMER SWITCHY' Ao 1 'EERVO 3 saA—_T—@PL—ZM
[Rewore ConTaL] 0 + X 45705 ST05-2 ' a0 - b o S =
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4-3. REW

“L*" means L-level/ ""H" means H-level

TC-20F/20FB TC-20F/20FB l

S3:CASSETTE DETECT
S2:ERASE SAFETY CIAW DETECT

B Werpun AMDY | PLR2(T MP)
o JTIMER swiTCH]| e Gpme). TR . s
s b 0 _, v &
st = 2 g L :;\"l [ 07?5 1815 9706 2573 Q707 2501815 Q708 Z5CIT3 708 2CITS QTioTII 25CIBIS | |aTi2 25085 aT32sersa onia zsorra TR 23A%52 | farig asca00l
: 701,702 151555 () | r A S SYSTEM CONTROL WITCHING D ORIVE ~ SWITCHING  SOLENOID DRIVE  SOLI TkiGe —— REEL MOTOR DRIVE —— REEL e | | SWITCHING
Z IARC SWITCH BOARDI i D7I7—TI9 151555 07 I0E1 D721,722 I0E2  D720,723—728 151555 {METER AMP_BOARD]
—[ > > D730-T733 151555 |
5% > L] -
2’ 1c702 e g = _l :
— P AERTY I R7383 Q73 Ll2
== 5.: mz { >rr ] ¥ Bt w293 O] Izi\  JorL F% V| o a7 W ik 1 . s,
il BRAKENG | RT3l ReC/ 1 4 L Sl B - 0KE |
J %57_,}0?‘ g 1 'T |l _ _s|ic L o723 RT3S 1k | o727 l il i 2 | o33 =
il B !
Ton s L H o Mot o R0 Q707 ) ng", [ e i & o729 (B f sy
v ; v 03 Qms 47k QM8 MTA0Y _srme x x Rl (=
: k g ] 100 D729 are i TR T
! Lo g "% A EQAOI-I3R (07 15 turns OFF and releases the)
?vsovs HE 0 f L e i brake of the reel motor.
;zg}iw i l IS émn I
c1|9]41mv » Ik 2 10k - :
- - Srosme. | ST08 0725 = =
a2 C@DOT ! - RI26 3.3 = §:| Y )\
A19, 150 o %3 [ Terminal (8)of 1C703 rises to H, Q701 turns ON. Q1 - 0703 25Ci8IS g&g;ogsg;gg ;.Tg, it &l
i ' o (of the servo amplifier board) turns OFF and stops the g|555 e . 07!0 n7|o ]T‘OESRXB
0 Ir_L:
n S&[ L) T \capstan motor. i,
= R713 Ik €706 &L Ui
PAUSE) sV i R7|7J % o7l | ome 1c703 1C703
STl U ‘ 47k DM i )
L '{IM 0739 L T
ECH" L RES 4 2 Hip;l% 7
712 | el <
et Q70! P ona Y AT Wz
MUTEo- foop D703 IT40 s s o e ,
2 Ik Y SR8 T3%
. ! 10k L5k 3
oL K . RTGT IOk R766 10k =
(gONTROL KEY] S0 ki LT < < 08 I0E1 D715 10E2
OARD D706 151555 O
[TAPE SELECT BOARD]
= = o 5 A o 0905 250774 o911 25K30 0903 25173
IMEMORY SWITCHl s s TR | Q906 25C18IS Q9I2 25C18I5 | @904 25CIBI5
BOARD 10k C’-OFF- 2 L L TAPE coonr R | D737 i0E2 REG REG REG A
3 I 722,125 1815 -9
'T'mv 072?| 2SCI8I5 OTIB-'?F! 25C1815 Q ZSI'ITCH_?_%_C l T0E e
== 8 | RECTIFIER ; 0
— - 0736, 730 151555 @05 D',:" D903 EQAOI-I3R 0902 52v820
R751 | .
4.7k R7el X073 ogn Q903 J
D735 151555 | PLG—' o "}%E. o7y 0738 0k clggvu
i ; R753 10k 7 Ir763 3 25C) Q%06 16V
orer Fin -_,OE,, 56K SWITCHING 808 = s il
A 5] I 0k a7k Rogz | | 6o
723 RIgS B0 | | vk 0904
0735 e RTS8 RT62 :
b ¢ 5k 18k 0k o2
Q719 Q720 Q72!
RT50 10k
o h) 728 P, | o0z |
an6 154 sov el F WJ%Z(S RY03 33k BT
R749 Cc723 o R757 BV
CN9O! il LJS%‘I RT52 4Tk i "f'r.w 5 18k & \ | cIgolatu E: '?8?7 t.Jc292%3 1?903
e \ | 25 6V
- Dn;;‘ﬁiglalﬁ Fen T | 0904 EONOI-13
™ = T i _] ! eV 1
C3i0( Q908 25A1015
[ h T0 AMPLIFIER L | éTo AMPLIFIER ‘ TO AMPLIFIER (0724 turns ON, Q722 turns OFF and the muting of) uclgo“ 0908 L-E%e ow;[gc”n
= = 13 2
Rl e Q250335 02 250463 03 29M0 04250430 l Record/playback board turns ON. RS REG
2w} SERVO CAPSTAN MOTOR DRIVE B8 %oron G Y |
S idion" ‘2 0901909 25C1IT3 —
' By RIS 0902910 2501815
J\ 8 ' L9k REG Q909
g T 22750V g
R2 — o ag0l ;
5ik; RS 10k 1 7500 L X
SAWTOQT] CONPA - s 5 2t Fam!
: WaVE PROouCE | | RATOR_ | =3 I oL i i ‘ D740,741 151555 .
an L] 8 ! v &l F3 Lot 0902
Lo |4 3 U X i I o [ ;] 820 %
al, 5 | it ! : (] o
o ) c72
L 3 c4 v R4 i | Rl
¢ ofir oty Gy @ 7 , o Bl | bisd o ]
1
I I 908
‘L ________ T LI e o 15 wﬁ I JI m% Foss OE 100 t
o (e e 1 e e p e e L L e L r 4 > ‘_L -
OIIT22 D2 Mv203V g oy
Pt U% m - 0908 EQAQI-O7R D909 EQAOI-OTR
[SERVO AMP BOARD} A D3 I0E! 04,56 ISISS5 i {r ISYSTEM CONTROL BOARDI i %
T i e — S

B

oy

10
AMPLIFIER



www.freeservicemanuals.info

4-4. REC and REC MUTE

“L" means L-level/ “H’" means H-level
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| TC-20F/20FB

TC-20F/20FB |

4-5. PAUSE
“L”" means L-level/ "’"H" means H-level
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4-6. MUTE and INH

& —— muting

“L*" means L-level/ "H"” means H-leve] ® — — = :|NH
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4-7. AUTO FWD and AUTO REW

e —-= AUTO REW

“L** means L-level/ “H’ means H-level e —--=:AUTO FWD
$3.CASSETTE DETECT
SZERASE SAFETY CIAW DETECT
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4-8. TIMER

S3:CASSETTE DETECT

TC-20F/20FB

TC-20F/20FB |

S2:ERASE SAFEU’ CIAW DETECT

While INH terminal is L,

IC702 memorizes the FWD

mode by IC702 until the level at INH terminal rises
to H. When the level rises to H, the circuit operates

in the FWD mode.
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SECTION 2
DISASSEMBLY
e DISASSEMBLY FLOWCHART
The flowchart below shows the disassembly sequence.
Refer to the pages cited below for the disassembly
of each component.
FRONT PANEL CASSETTE ESCUTCHEON METER AMP/SYSTEM CONTROL
(page. 31) (page. 32) CIRCUIT BOARD
(page. 32) _meter amp circuit board
front panel
/ £ system l::om;oi
__" circuit boart
cassette escutcheon
o
METER CIRCUIT BOARD FLYWHEEL
(page. 33) (page. 33)

flywheel

SIDE PANEL/REAR PANEL REC/PB AMP CIRCUIT BOARD

(page. 31) Coigi 413
side panel (L) rear panel

REC/PB amp circuit board

side panel (R)

T (s




TC-20F/20F

freese%icemamtals.info

CASSETTE LID

(page. 35)
cassette lid

-

CASSETTE HOLD PLATE

(page. 35)
cassette hold plate

— o—
TEIILT L.

7

v

REEL SPINDLE
(page. 35) S
D)

reel spindle

HEAD COVER
(page. 35)

head cover

MOTOR
(page. 36)

capstan motor

reel motor

INTERMEDIATE PULLEY
(page. 36)

intermediate pulley

MECHANISM BLOCK
(page. 34)

mechanism

SERVO AMP CIRCUIT BOARD
(page. 34)

servo amp circuit board § |

B e
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Note: Follow the disassembly procedure in the numerical order given.

TC-20F/20FB

FRONT PANEL REMOVAL

front panel

BVTT3x6
@ POWER knob o

TAPE SELECT knob

O Rec LEVEL knob
DOLBY NR knob

0|

SIDE PANEL/REAR PANEL REMOVAL

O O sipe PANEL REMOVAL
© @ REAR PANEL REMOVAL

©rrr3x6
((l;'

= ©B8VTT3x6
N [

@ rPrr3x10
(@"ﬁ

\_ 3%

\.

@ side panel (R)

(6 ¥:]

@B

@ 3xs

® sBvTeaxs

@ rear panel

2@ PTT3x6

® svrraxs

D@ BVTT3x6

2,
@ rrraxio

VTT3x8

- 31 -
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TC-20F/2

CASSETTE ESCUTCHEON REMOVAL METER AMP/SYSTEM CONTROL CIRCUIT
BOARD REMOVAL

@svrT3x6
@ meter amp circuit board

@ BVvTT3XE
o system control circuit board

The grounded patterns of
the system control circuit
board are connected by the
heat sink. Therefore, when
the heat sink is removed,
the system control circuit

does not operate.

@ PTT3x6

REC/PB AMP CIRCUIT BOARD REMOVAL

@ svrT3xs
@ Remove the spring.

0 REC/PB amp circuit board

Note: After installing the REC/PB amp circuit board, make sure
that the record/playback switch is changed properly.

n gfyey ) s
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METER CIRCUIT BOARD REMOVAL

retainer cushion

O rut

o Pull out the meter
circuit board.

Qsvrraxs
meter circuit board

9 meter cover

FLYWHEEL REMOVAL

@ flywheel and belt '
,

0 flywheel bracket
©k2.6x5

e shield plate

Qsvrraxs

SIS i R
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SERVO AMP CIRCUIT BOARD REMOVAL
BVTT3x6

6 circuit board holder

O shield plate

B

©svTT3x6 @y/\ &>
N

@ ruii out two "“' 55

connectaors. ,’\»“'

Note:
@ P2.3x4 Be careful not to
3 break the minia-
@ servo amp circuit board ture switch.

When removing screw of

, if this screw obstructs,
loosen this a little. After
installing the servo amp
circuit board, tighten this
as before.

MECHANISM BLOCK REMOVAL
Qrr73x6  @BVTT™E
*

anism block.

OBvTT3x6

@ mechanism block holder

Do not remove the mech-
anism block holder except
when changing the mech-

N
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CASSETTE LID REMOVAL CASSETTE HOLD PLATE REMOVAL

o Depress the EJECT button to open the cassette holder.
Push up the lid until a click is heard, then pull it
toward you.

e SF

@ s26x5

cassette lid

@ Depress the EJECT button

to open the cassette holder. ecassette hold plate

HEAD COVER REMOVAL REEL SPINDLE REMOVAL

0 Up the cassette holder.

9 E. spring
Depress the
EJECT button. KA
(1 Y3
o reel spindie

@ head cover l/%\

6 Loosen two screws.

Note: If the screw can be loosened by using
a screw driver from the bottom of the
cassette holder, step @ — ) may be
ignored.

=35
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INTERMEDIATE PULLEY REMOVAL

@ vt (8)

MOTOR REMOVAL

©-©O : cAPSTAN MOTOR REMOVAL
@—@ : REEL MOTOR REMOVAL

6 capstan motor

@rs26x5
|
@ r2.3x4 M Q-

M/ @ reel motor bracket

@ r2.3x4
@ reel motor

ST
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3-1.

TC-20F/20FB

TC-20F/20FB

SECTION 3
ADJUSTMENTS

MECHANICAL ADJUSTMENTS

PRECAUTION

Clean the following parts with a denatured-
alcohol-moistened swab:

record/playback head
erase head
capstan

pinch roller
rubber belts
idlers

Demagnetize the record/playback head with a
head demagnetizer.

Do not use a magnetized screwdriver for the
adjustments.

After the adjustments, apply suitable locking
compound to the parts adjusted.

The adjustments should be performed with the
rated power supply voltage unless otherwise
noted.

Forward Torque Adjustment
— Playback Mode —

1. Measure forward torque by any one of the
Sony torque meters CQ-101A, 102A or 103A.

2. If necessary, adjust RV2 to obtained the speci-
fied values.

— Specification —
35 — 45 g-cm (0.49 — 0.62 oz-inch)

servo amp
circuit board

RV2

Specifications Test Equipment

25-5.5g:cm

Back Tension Sony torque meter

Torque (0.035—0.076 oz-inch) | CQ-102A
. :;)rward 100—-120 g-cm Sony torque meter
al

(1.39—1.66 oz-inch) CQ-201A

Rewind Torque

more than 150 g Sony tape tension

TR (more than 5.3 oz) meter CQ-403
Pinch Roller 280—-400 g Spring scale or
Pressure (9.88—14.1 o02) tension gauge

Pinch Roller Pressure Measurement
— Playback Mode —

@ Slowly return the pinch roller
and read the tension gauge just
when the pinch roller starts rotating.
(The capstan should
first contacts here.)

7 capstan

pinch roller

280—400 g

_,— tension gauge
(9.88—14.1 oz)

-

Flywheel Thrust Play Adjustment
— Playback Mode —

1.

Loosen the thrust screw by turning it counter-
clockwise,

Tighten up the thrust screw until flywheel
does not move by hand.

Then, turn the thrust screw counterclockwisely
120° from the position obtained in step 2.

thrust screw

Solenoid (record/playback change: PM3) Position Adjustment

REC/PB amp circuit board
solenoid (PM3) solenoid shaft
/. k
irocaeliaytuak: chonge) =@ @ Remove the screw.
- ™o -/ @Tighten the screw.
@t 2 © rull the solenoid shaft in the
~ P direction of the arrow (A) and
solenoid bracket 4 adjust the position of the sole-
noid bracket so that the
e, clearance between the spring
=

@ Loosen two screws.

QWhen pulling the solenoid shaft in the
direction of the arrow (B), make sure
that the record/playback switch switches
over and that the spring is stretched.

and the solenoid shaft is

spril
i 1—1.8 mm as shown below.

1 — 1.8 mm -»| solenoid shaft

ey e
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3-2. ELECTRICAL ADJUSTMENTS

Note: The adjustment should be performed in
the order given in this service manual.
The adjustments should be performed
for both L-CH and R-CH.

® Set the BIAS and EQ switches according to the
tape as follows.

TC-20F/20FB

TC-20F/20FB

Tape BIAS switch EQ switch
CS-10 MED TYPE'1
CS-20 HIGH TYPE II
CS-30 MED TYPE I

® Switches and controls should be set as follows
unless otherwise specified.

DOLBY NR switch: OFF
EQ switch: TYPE 1
BIAS switch: MED
TIMER STANDBY switch: OFF
MEMORY switch: OFF
REC MUTE switch: OFF

® Standard Record:

Deliver the standard input signal level to the
input jack and set the REC LEVEL control to
obtain the standard output signal level.

Standard Input Level

MIC LINE IN
source impedance 300 @ 10 kQ
) 077mV | 025V
input level (-60dB) | (—10dB)

Standard Output Level

LINE OUT
load impedance 47 kQ
output level ((lg%g)

Tape Speed Adjustment

Procedure:

Mode: playback

speed checker
LFM-30
or
digital frequency
counter
ws.ag
(3 kHz, 0 dB)
(@]
— set 1 l
LINE OUT
Specification:
Speed checker Digital frequency counter
+0.3% 2,990-3,010 Hz

Frequency difference between the beginning
and the end of the tape should be within 1 %
(30 Hz).

If necessary, adjust RV1 to obtain the specified
values.

Adjustment Location:

RV1 REC/PB amp board

Record/playback Head Azimuth Adjustment

Procedure:

1. Mode: playback

b

v
(6. 3kHz -10d8B) b
b Gl

S

.
L
LINE OUT

2. Turn the adjustment screw for the maximum
output levels. If these levels do not match, turn
the adjustment screw where both of output
levels match together within 0.5 dB.

L-CH
peak : - — within
. " 0.5 dB
| | !
o TN
1
I
: !
R-CH ! I
peak ! :
Screw ; /
paosition i é’H R 7 — angle
- -CH
peak peak
3. Phase Check
Mode: playback
test tape
'(,643;}( H’z gt o0 oscilloscope
L-CH 47 k2
4 H

R-CH
LINE OUT

Screen pattern

LOOOY

m phase 45 135 180

8 ¢

good wrong

Adjustment Location:

adjustment screw

g0

e Ty
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TC-20F/20FB

TC-20F/20FB

Playback Level Adjustment
Setting:
TAPE SELECT switch: TYPE I

Procedure:

test tape
P-4-L81

(333 Hz, 0dB)

47 k2 III

Ol R i

AMA
VYWY

LINE OUT

Specification:

LINE OUT level: 0.52—0.58 V
(-3 dB*0.5dB)
Level difference between channels:
less than 0.5 dB

Check that the LINE OUT level does
change in playback mode while changing
mode from playback to stop several times.

Adjustment Location:

RV102 (L)

RV202 (R)

REC/PB amp board

not
the

Overall Frequency Response Adjustment

Procedure:

1. Mode: playback

test tape ;

P-4-L81 (333 Hz, 0 dB P

P-4-A81 (6.3 kHz, —10 dB) i
Y b

LINE OUT

Playback two test tapes and measure the
deviation of the playback output.

Specification:

Deviation of the Playback Output:within 11 dB

2. If necessary, solder the capacitor (120pF)
to obtain the specified values.

Adjustment Location:

REC/PB amp board

!s; = -]:- <]
e u‘ﬁ”%
oo

£227. 100 IO FOR

Note: If the specified values are obtained
by one capacitor, do not connect other
one.

If the other one is connected, the re-
sponse will deteriorate.

Record Bias Adjustment

Setting:
EQ switch: TYPE!I
BIAS switch: MED

REC LEVEL control: standard record
(See page 39.)

Procedure:

1. Mode: record

af osc
blank tape
@ 10kQ i
O attenuator —r
o=° o 5
JiEe0 o7
6000
LINE IN
Y ke ) 25mv (-30a8)

2. Mode: playback
recorded VvTvm

portion e E
O 14

LINE OUT

A
Yy

3. Make sure that 10 kHz and 1 kHz signal output
levels equal.

4. If necessary, adjust CT301-1 (L) and CT301-2
(R) and repeat step 1—3.

Adjustment Location:

REC/PB amp board

MRLiRE s
seddatisas
°®

Record Level Adjustment

Setting:
EQ switch: TYPE T
BIAS switch: MED

REC LEVEL control: standard record
(See page 39.)

Procedure:

1. Mode: record

af osc

blank tape
Q 10k ¢s-10
attenuator

% [ ]
OO0 O z
o!__oo OO0 set »—G
600 i
LINE IN

1kHz 025V (—-10dB)
2. Mode: playback

recorded vTVvm

portion
47 k2 E
9—- set | 2 2
et |

LINE OUT

AMA

Specification:
LINE OUT level: 0.42—0.46 V
(—5dB £ 0.5 dB)
3. Change the blank tape to CS-20 and CS-30,

and perform the same record and playback
procedure. Measure LINE OUT level.

s°’!|Y blank|  eq BIAS | LINE OUT level
ape
CS-20 TYPE Il HIGH 0.37 — 058V
CS-30 TYPE 11l MED (—5dB + 1.5dB)

Adjustment Location:

REC/PB amp board

TC-20F/20FB

ey

o

Level Meter Adjustment

Setting:

METER switch: PEAK

Procedure:

£

Mode: record

af osc

attenuator 10kQ

Podll
1

2% O
o110000Y

-

Ea

60052 LINE OUT
LINE IN

Apply 1 kHz (—10 dB) signal to LINE IN and
set REC LEVEL knobs for —1 dB reading on
VTVM.

Adjust RV501(L) and RV601(R) so that only
the yellow LEDs completely light up but the
red LEDs do not.

Change the input signal level to —9.9 dB and
adjust RV501(L), RV601(R) so that the
bottom red LED faintly lights up.

Change the input signal level to —40 dB and
adjust RV502(L), RV602(R) so that the
bottom yellow LED faintly lights up.

Change the input signal level to —41 dB and
make sure that none of the LEDs light up.

Repeat step 2-6.

Apply 100 Hz (—10 dB) signal to LINE IN
and make sure that the bottom red LED does
not lights up..

Apply 1kHz (—5 dB) signal to LINE IN and
make sure that the all LEDs completely light up.

Adjustment Location:

meter amp board

RVEO01 (R)

RVE02 (R)

RV502 (L)

RV501 (L)

Y o
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4.

SCHEMATIC DIAGRAM

— System Control Section —

Note:

e All capacitors are in uF unless otherwise noted, pF : uuF
50WV or less are not indicated except for electrolytics

and tantalum.

® All resistors are in ohms,

£ : 1000 ©2, MQ2 : 1000 k2

i T

: nonflammable resistor.

SECTION 4
DIAGRAMS

% W unless otherwise noted.

e W} : fusible resistor.

e [ ]: panel designation.
[—]: adjustment for repair.

® —: B+ bus.

® — —=: B- bus.

® Voltages are dc with respect to ground unless otherwise
noted,

e Readings are taken at stop mode with a VOM (20 kQ/V).
Voltage variations may be noted due to normal produc-
tion tolerances.

e Switch
Ref. No. Switch Position
S1 head deck det OFF
52 accidental erasure proof OFF

det
S3 det OFF
S701 tape counter OFF
S$702 MEMORY OFF
S$703, 704 ARC OFF
S705 TIMER OFF
S706 rewind OFF
S707 stop OFF
S708 forward OFF
S709 first forward OFF
S710 pause OFF
S711 record OFF
§712 REC MUTE OFF
S901 POWER OFF
$902 voltage selector (E model) ==

Note: The components identified by shading and mark
A\ are critical for safety.

part number specified.

Replace only with

Note: Les composants identifiés par une trame et une

marque A sont critiques pour la sécurité. Ne les
remplacer que par une piéce portant le numéro
spécifié.

e 7

TC-20F/20FB

TC-20F/20FB |

A l B I S3.CASSEILE _DEIECT l D t ] | G H l
§2: DJCC10£N'I'AL ERASURE PROOF
T|MER SW]TCH | PLAY‘-OFF%REC SERVO AM’ PL2(TAPE ILLUMINATION)
BOARD ok ST052 4 - = | £
% -13 Ic702 CX551 Q705 25CIBI5 G706 2SCIIT3 Q707 25CI8S Q708 25CIT3 Q708 2SCIT3 QTIOZI Q715 25A952
S | 701,702 151555 o | i SYSTEM CONTROL SWITCHING SOLENOID DRIVE ~ SWITCHING  SOLENOID DRIVE  SOLENOID Qliczac®s | [T ZEBLSEELOETEEBmEOﬁZSDTM P S?g}gmg O oo
D O G [ARC SWITCH BOARD] D7I7—T19 151555 D7 10EI D721,722 I0E2  D720,723—728 151555 (METER AMP BOARD]
8 4 34 o
D6 . - i o OT0-733 191555 ., | Rg«fnp;rSE} &
1 fEwO o B Bk 0719 46V 21 ek 1
I | » RTs82 - ¥
[ o R733 Q719 il il FWDREC:86Y >_}
feslie e “ FFiav ori7 0k 5 2v ¥ | pecpustfOORTITL WY osvbrs AP0
T B - 3R QT8 e -
5706 Ti . | LT B mecay 023 | oon Rl forr FWJ‘SI‘?‘B _p;;fffc\
T 1 L- Ll o 5 L oy 7] C720,,22p) [™F | TR T 4.7k
(REW) ;;l | u gv : 68p - LU 0.4v
p u | —rec:av 7100 3 77 a8
s707 | ! :}; & 5 ¥ -~ i k0722 Q717 P
L 5 i 5 T PAUSE: 4V |
(5T0P) O] ;I; S _@5 132 o SWITCHING R&Sm : [f
e 2 crio aviov | Yo7 s o recpaeef oY | | Fosy :
S i ) <FWDREC:H 1} Ll $ |
(FwD) "] = = $703.708 ‘ @— B L 0725 T - [
1 OFF 3
» 2]7??— b !T%Z? IENDBéETger,T C‘:D i R726 3.3k |
> o RI0I 150 N IC703 SNT404 D708,709 151555 G701,702| 2SCIBI5 las2v T Q703 2501815 Q704 25CIT3 |_m 06K [ 51 i
NOT D707 10E2 o il 0711 =714 NG SOLENOID DRIVE 1 | }
2 5710 | : 181555 570 o 1140 R AMP gl ‘ 2
0 R 703 RT22 33 e
n ] T ic703 W 5.4 s.avAl |
(PAUSE ) R7I3 Ik C706 i 3 _~¢ o715
1750 I e - Ty P
s711 Ic703 o712 c703 16703 pua | 725
e ° b p . >
O—e
(REC) 1 e 0 rof | 2L KR  HEAD
712 3 . 06V 3V 06V T+ 1\ DECK /
F + } 1 . :W“RECM WL FWD:0.08v cwo 4v e £ 1
R723 7 |21V
= WUTERo 0703 D703 1T40 i 10 TR o $390 FWORECOTY il o1 | SR FWD,REC-001Y =
o 1750V RT27 s~ e ‘
e ! : SE:06V 1
CONTROL K M R767I0K  R766 10K o
lBOARD EY D739 EQAOI-I0 M6 4 ! 3 FucRcos708 10EI D715 I0E2 ‘
D706 151555 5.4V L
[TAPE_SELECT BOARDI : +9 |
- - =l - S2v -2V |
o - 77 Q911 2SK30 Q90 1l |
[MEMORY SWITCH] w06 R | A Res T i
3 BOARD 10k ETcm : N 1 Q906 25C18I5 Q9iz 25c1815 [ Q904 25CI8IS ‘ 3
"OFF‘ TAPE COUNTER 737 | REG REG REG )
[MEvoRY] IUV Q726 2SCIBIS  Q7IS-T2| ZSCIBIS 701 Q722,725 2SCI8IS D 0E2 ‘ AMPUIFIER
1 MUTING SWITCHING ¥ SWITCHIN D905,306_T0E2
= a6 REC:33 Ve RECTIFIER ‘
D736,738 151555 W% _p %906 | D903 EQAOI-I3R D902 52v820
e = RECTIFIER
4.7k 0735 151555 pLs—l R756= o ZR76I xw??ﬂ L& FWO,REC:6V J
M— IS 0736 % 10k WO,REC:0.DIV )
' 726 3 723
# Wote ! F anx OOV 760 gysed /LG5 BEE A K
o a8y OrE DS 3% €904 st
4 IEWN ov o Rggf, 111000
i 0 735 v AT L FWD,REC:0.6 e
5 - =R 3 R k
e R S St MEY I 1 1 e i 525&5“:;? Q| ek ‘!E';Bkz 001V -
i e a9 a3,y L0720 oV Y a2l
l R750 \Ok ’RECZO.EV !
| o g a7 R764 gl
] l R749 - le 50V el 54mi.cgc? R303 33k 25V J./
4 ] | ot CZ? fon 350 i fv‘w 1oV 5 W lms . ‘ \_|4_
CN9OI 1 S0V R72 47k C730 ] ) <R907 \
: ] | T # ] 70 T & LY i 4
I A | i Q724 25CI8I5 & =09 | | D904 EQAOI-I3R
1 | - - & - a - = MUTING 0904 l%o :
E IV
1 | ©YOLTAGES IN SERVO AP 80AR0 TO AMPLIFIER TO AMPLIFIER TO AMPLIFIER Lo 508 |c0938 oo B
pesii: 5 R3 ¥ Q1 25C945 Q2 25-0468 Q3 23Al 4 S = & pis b s
820(/2W)3 'c‘sgé‘\%“ CAPSTAN MOTOR DRIVE A oror o043 i 4Tk e
c5 CAPSTAN i
= 10725V .5Yp- Q901,909 _2sCII7 —
1 jasv I‘ M"T_OIR e e REG " -y Q07 Rgsy
) : Qv Q9029 I
4vp-pl 447V c 8 i T L5k e g !é) E%sc ots Q909 23VAC DgﬁoEl(Z?I%YE%ZO
8 REG zﬁ'@
Rﬁ‘ : ] _j day2 - 54\/‘ ngFstc
e SAWTOOTH CONPA - L co 30 [
O ) e 04055 110 e clo L D740,741 151555
1 23 7 3 (@) Dl 25V 2502
s O e bt o 820
| [u. 1/2%)
l6v | LSP t3 c4 ce J, R 5
J‘U‘]:[ dosT  ooseE (YVTRY - e oral 7RV
i ; - 8 Phrie
: (908
_______________________________________ ¥ &g BOE T
DI IT22 D2 Mv203v o
D908 EQAOQI-OTR D909 EQAOI-O7R
[SERVO AMP BOARD] 3 D3 I0E! 04,56 ISI555 [SYSTEM CONTROL BOARDI
— {1} S -
— 45 — — 46 —
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4-2. MOUNTING DIAGRAM — System Control Section —

— Conductor Side — | C D l F l H |
—~ 21-30
~13,25,26>
—2,4 2,4 2,4, 39, 43, 45,50,51,54 2,4,39,43,45,50,51, 54 >—— ()
= 45,7-9, 31,62 T 5,7 9,31,47,62—65
Q,IC D [SYSTEM CONTROL] TIZ 5T ,[ < 18-21,23,24 > 4 18-21,23,24 18 — 21, 23,24 >——\
BOARD a2 13 BIBRRY 7 ‘ qoon i Ic1 07 08
s e, PM2
1 : Gl 5:3 SHAPER i :a‘;‘s‘u g (HEAD DECK)
‘ l F . ) % L SAwToOTH 2
709,706,704 & 2 540 o PRODUCE r i
i 70 715 4 - T AT, =
122 1 i/ l B SER
707 <6 VO AMP BOARD
g 1L ol an [SERVO AMP BOARD) MPE 4,55 Ok RIS
m3 | 775 FNO. -
903 703,908 ke 7 18 —_——_——_——————_— —— — — 1.3V
oo 725 o0af 52, | [d803 (T o [EOWER SVIITCH] | )
711 23 F14.002| 9% ° A 0ARD | l
' & K R
" 712 if125 [RAVAVI 2 2V,
g | : JNEir | : ) >
705 wremiy ' bl { | LT e \ 2 b 4
T 1} AR\ VIR
‘ ¥ o—i Z 32 5 I_ = ] 'té 8 T o
2 o | [8] |5 : -l =t o
131 lewdge ), 0 O Z : ORG J
905‘309 2| | B 4 0N PN | ] * )]
904 | \° [Power p I 45
710 1 <9 | N\'\T].Sw-p IYELY / l
906 D906 —_— I
902 724 <7 > ! 137V 150 3 % | HEAD DECK
903 =% v - | $ (BLK) OETECT
9l & S e E e
so1 o11°'%09 08”7 737 e - < ] | db i Lol
—== ot 5.4V} ()} 37, 2V | YEL T sIgnioy ! g : : w
1 0908 £ US,CANADIAN fﬁ | FWO,F,PAUSE: 1] B IR lE e =2
718 905 738 736 I o6 ‘ 2 MODEL M P
' ? = 090! e e | ot (o) e NSO | CAPSTAN | !
P pin 4 e s701 & 120V AC MOTOR . el
4  [oVEL TAPECOUNTER PR ] | 84
701 722 126 901 28 i : 0 YEL (BLK) : o o : 5
26 Sies =~ ¥ \ e <V =
725 720 [ & [MEMORY SWITCH] RED .o
3 L BOARD Ly
]
702 [El
738 P : V. i
Q,IC ICI | 2
FWDL ' 1
i 'Z'O! 58 950 §L|5J5. é 5+1 4k7<<<§265\(f» %5‘ L—a 2] o : 2 .
Y A
Note: i tiov X X r}, ( 43,45 50,51,54>—— -
3 17 e AL
: : : > 44 34
e Color code of sleeving "‘E* the end of the jacket. xy[ 410 0k o C_' -
- OFF =,
3,15—17, 40 84 y——— \( 3,15—17,40,44,46,84 > \[ —<3,15-17,32,37 ,40 44, 46,84> = =t 43,l5-|7,32,37,4c,44,46,34>————-®
35 7<34— 36,20 34 — 36,120 ®
\ 47,63 — 65— - N 6 SREs e e e e e T T
(.
L ] )
27 4
ORG| 0RG
46 GRY
o— : parts extracted from the component .Slde. Icpihgz : PLG(REC MUTE) sy C
e— : parts extracted from the conductor side. 3
® : part mounted on the conductor side.
: B + pattern
B : B — pattern £ odts, L AN 0
CNTOI e )
&% : nonflammable resjstor. REd 7 )
73 i (8 T e e TR | A
-FW~F-: fusible resistor. | :53 G::/‘ O \guu [ 5 - ———— — — ——— — — —
Voltages are dc with resgect to ground unless otherwise 72 %\6’% - “:: i
noted. REC l | rﬁ; J
| e s oo 11|
Readings are taken at stop| mode with a VOM (20 kQ/V). "'L,\los 10> k ORG
f<75 o
Voltage variations may bp noted due to normal produc- th \_lo i _ﬂ%{-’ %S S705 ﬁ%l S iy WHT |
tion tolerances. T = = TIMER S VEE )
m L | 5954 IRED | 120\
AC voltage readings in fbe|bias oscillator with a VTVM. [CONTROL KEY BOARD] 55 s s s e N - x 3 o
\_ | ES .} { E I Tvio | Vi0
. [ARC SWITCH BOARD] ¢ -
8l — 83 <8l —84 ‘
— 47 — —48 — —49 —

TC-20F/20FB

TC-20F/20FB

TC-20F/20FB




‘ TC-20F/20FB TC-20F/20FB

TCSOEIGFE™ "
A | B 1 c D | E F G | H | | J | K
4-3. MOUNTING DIAGRAM — REC/PB Amp Section —

— Conductor Side —
A\
Q-————<2,4, 39,43,45,50,51 5 T A T
VOLTAGES ARE TAKEN UNDER él’ 45 l l o
PLAYBACK CONDITIONS BY o/ 4 HE
TEST TAPE(P-4-L81) EFI68—36F
1 Il DIWHILE LED IS ON s wipi 3 :
L ; ® M)
\ LIVp-
— (32.44 % vl Gl 1 EE BV ac) *
FWD,FF: IV TPUT
Q,IC D REW:-12V
- [METER AMP BOARD] %% o . ) ic501 (METER BOARD] [ REC/PB AMP BOARD ] Re>
4 o B T T—— ‘ g 2] E -
= e 8+ < 1
| pizs, & : 3 E 4 y 2 14 <69 3 o hrgie > w
714 R744 WHT/VI0 4 L 100 6V &
= 10 ; . - 3 A \ cis 8 10V Ea S
REW:~12V, 8.6V ‘ ) 3 8 ) 50 0 56k o=l
320 730 23 625 g N I claz = ] b
605 p 1 Gd ) r BB s e 5 R | 1) 2 |
505 73| s 21 ® © D - 4 z 2 2 Brs z 2
729 -y . % -0 RIS6E o B i
73 604 4w @80 ! ¥ ‘ Vo ik 5 ‘ "\5! QllLas |
716 W REC:8.6} IR B 8] 7% QIO7 7= ] : : 7
RV 1 RET 5 I 9lk o i > 4
504 REW:-08V |reisl Q504 22 i 3 . ¢
603 503 | 733 PASE 78V 2 3 B A 2 ] . ‘
732 W 04/ 4% o 5’ 4 ] E - RII3. 4 |é ot
2 FIOFFL L 63 1 o0 Lo <96 o2 : \ ) & V' - Sgsor, . T |
AUSE, (¢ 4 g, L 3 S 5° : i » ) |t 2
£ Y 0k k g 2 5 20k D
% aic pnsse] 1 ] . LM tT‘ i WHI/BLK 3D 83 O] WHI/GRY ; < ¥ ! ; 3 ' = -
502 ' i 4 & =AY o 5 9 = i "
SO 2 Bviv : S P ‘
5085 ’ 6.2vi4.8)) — z y ;B e ! % ) 5
.”:02 b oo pExben —7.8VIE8)) N 5% 7 1 B f) | ‘
ol o o2k :gﬁ’,‘c PEAK F{e-3vie 2. 2 8 )/RE3 S9N ! | : 5 aliov 2 .
— e 1C501 502 |Fef adfe )" i m %gsv 6 X \ 1) 7 /B ¢ .
— 4 b ¢ 5 | B\ . X X 2 Ik ——
602 501 |15y e L1 [METER SWITCH BOARD] _ 86 . e 2 || oehoy % | & : 0 B
601 i E}m.ow 7 Ik T2l WHI/GRN WHT/GRN |8 T n - : k] Fole 7,
320 ; - e . 20 g ' & L ] X o 8
e (94>~ I Jm=er e gl ! 3 . 1 REC
M WHT = ] - . Ak of [ 9%060 g 4 50 05
3 FWDFF :gggp CNP302 o | 023 0 i A -y 5 ol | ETCETERA LT
> REC,PAU 601 4 | Res7 330k, Looss ¥ 12 ¢ r. i |osv
£ 2 4 S ' I c5| 3 0, i
| :CC‘ED—" —~5— 2.2 " i 6l 3 L
3 5 2] Red = : 470k 5053 . Tha i 3
- g Nt ¥ [ S K= % 243 0012 e R . s A
5 LEVEL METER](L) ; v
40 (EEVEL METER Jiv) 2.2Vp~pm\ o7 84 5% ## s usav»fﬁr ek e : 1 g2 : av o4 e | - 8k » o
z 92— 96 — 96 2 = ) y i 7/5 L & T
4 T Th Cisiian s e q7,98 ”ESUC ; & ! 4 ' b o &
’ c2a5 = 4 - » ﬁ
©-—<3,15-17,32,37,40, 44,46 84 37,4684 V o
@—— {34-36, 120 3,.1.35'”0)j & IOJ » ch
] Y ! [lore
— 99, 100 ¥ 96} - I 98 1|X
; — 97,98 y— T r\/\jo,l\lp-p —
<103 — 105 :
R204 > 1
o el ik i <101, 102 >—<102>— ) i S
o1 102 (3 ~
e 105 104 110
- 3 . 102 lo7 106 N8 i ICiol 501 103 1C102 109
TYPE 7 +— M+ T HIGH = NORM = LOW Ic 207 211 203 . 301
. 205 2 204 208 1c201 601 Ice02 210
5 10 — 104 4
zlp 301 302
(GRY) (GRYD 241 201 — 204
—— ‘C—/[——< a9y lign) 1€ 101, 201 1€102,202
100
T ety WeRv) | uskva 0
& (RED) (YEL) RED)
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SECTION 5

Replacement Semiconductors

"913199ds
oJawnu 3] Juenod a23id aun ied anb aoe|dwal
s8] 8 "2114n23s | inod sanbnid Juos @ anbiew
aun 1@ awed} aun ied Sa1jI3uapl spuesodwod sa7] 130N

(10£S Buipnjour) adey “sa1unod
©® 1-ee5avst I ¥EMSI

J83unoa adey ‘19yelg
@ 00-52Z-€95€*

(Z1£—90/5)

J013U02 ‘p1e0gABY ‘YIUMS

Aay jo43u02
‘pieog 11n2419 parulid
@ 000£0-009-1 %

® 006852651

FLNW 234 ‘vonng

st eny - G LR
11-£GZ-€95€
@(402) 00-052-€95€
@(8402) 11-052-€95°€
dojs ‘voung
D)(40Z) 00-Z5Z-€95€

©/8402) 11252€95€

pJoaas ‘uonng
D)(40Z) 00-152-€95E
©)(8402) L1-1SZ€95°€

puimas ‘uoung
D)(402) 00-662-£95€
D)g402) 1 1-6¥Z-€95€

&

-paiyioeds Jequinu died
yim Ajuo aosejday “-Ajajes 10j |e213140 aue @ i
s1iew pue Buipeys Aq paijiiuap! ssusuodwod ay | :3loN

(abueio)
dwej ‘18A00

J043U03 ‘Joued

) LLPOZEIGE

‘ﬁ\ B)(402) 00-6£2-€95€

@)(602) 11-6£2-€95€
9XE1id

193r3 ‘uvonng
®)(402) 00-692-€95€
@ (8402) 11 552-€95€

(pas)
dwey ‘1810
i @ 12+02-€95€
\ <] @\
z N>
U
., uopysn) | | - dwey “san0) 9XE1ld
1ea4 “jauey @ £0-618-1166 ~3 [ X @) LPOZ€95€ &
@)(g40Z) 1 1-v8Z-£95€ - (anyq, g
(@) (402) 00-¥82-€95€ K o X\ duwes sancd 2 |
§XgLINE R .s‘r ® 10-P0Z€95€ ©
% Pt . \-“c ‘> ® Bie t:m@ov. 1043U03 “U0BYIINIST |
, (40Z) 00-CLZ-€95€
* B inrieee e ©@(8402) 11-2LZ€95€ Z
f p4eMI0} ‘vonng
©)(402) 00-852-695-€
“ S B)EH02) L 1-86Z-€95€
f
9x€gLLd » DQ ade
uoneay10ads ‘[age _ < = () 00-100-595€
(18pow 3) 00-#Z0-595°€ B Q / pIemIoy 158) ‘uoNINg
@(g40¢ - 1ppow d3V) 00-€20-995€ ~J = \ D (H402) 00-£¥Z-€95€
@) (402 - [PPow 43 V) 00-220-595-€ .,_.wf\‘\ ONGH0Z) L 1-£¥Z-€95€
(j8pow ueipeuel) 00-LE0-595-€ e dwe; *
(13pow S 00-020G95€ grs wey “1apjop
0100 “iaddors < NN @ 00-9£z-vE5€
) 00289-10£E (9€1d)
= JLOW D34 “esned piodas
LSS o ‘pisemioj 10j1d ‘dwie
5 ® 166628154
(LO6ND) DV “J0398UU0Y P 3
@&ﬁm{hm.— : _.._o\ sjapow ueadouny
Q o1 a|gedijdde aise (7, o1 () ) s18113| pPadI) e
28/q | ) L 4
P ey 96110 pesy paios- 1 ||
\ ‘Palou asiAMIaYl1o ssajun
:,a_m.w\m,\.u\ 1n0o 3IniT @wmwmﬁ.w\:&\& w.uo\n\..w (10ZN9) adAl (ssadas s$s012) sdij|iyd ale Smaids ||y e
@ :m_au_E. “\«w.ﬁwwmw:\.nm..wqu Mmovmw ) (18pow veipeuer ‘sn ‘d3v) /041U02 3)0WaL “101I8UU0D 'swiayl asayy buiiaplo
00-986-166-1 PR %Hkmm“_mm.h ® 00-166-605-1 uaym paledidiiue aq piNoys Aejap awos
(18pow 3) 0O-€97-1G6-1 v9L-155-1 *221AJ3s BUIIN0J 104 Palinbai wopjas aie Aayl
o aouls Paxo01s lOU aie @, PIHjIEW SwWal| e
H LT
yoerq - MKQJ
@ 8018 : 402
g ‘v e paysew sped 9xgLING TIAFT 2T “Assv () qouy
Buipnjoui “uosy ‘ssy [aued e @ (402)0-£L0Z-695-X S
@) (J0Z)V-EC069L zv Ja1ow 10D & @ (9402)2-L0C-€956-X
®IF402)v-580-6912-V 4 @ 0062695 |
Ve Esm.qO uwwm “muv. (7)qouy
i (OFE/ -90Z-£95E-X
= @(8402)2-902-£958-X
1004 “10310ddng
@) (402)00-£ L L098F —_ YN A8700/12373S 3dVL ‘qouy)
@ (8402)L1-L1£-098F @) (402)00-12£-098
(4)jaueg apIS ge ( @ (902)11-12£-098F €
() (402)00-0£2-€95€
@)(8402)11-0£2€95€
HILIW/ AHOWIW ‘qouy 0
®) (402)00-502-£95-€
@ (8402) 1 1-G0Z-€95°€ i \
X
s N N\ @ (402)00-492-695€ _
w @ (840) 1 1-¥62-€95€
W yoe[q : mu.cJ —
JBAYIS * 102
Ll 0L XE11d
|
(@) &
w o
()] |
0 oS N
a © »
o A«ﬁs : g40Z < HIMOd “qouy
saniss : J0g] kS ®)(40)00-02£-098-F
H 9XELINE @(9402)1 1022098
LA
=
1noAe| pieoq 1nana ‘1aqe7 ==
‘Muus 3'd3IV’SN)00-610-G95€
Yoe1q : G40 i
A 4815 1 402 1395582 ‘A, sSy piT
9XEdING @(40z)1v12-£95€X N =
(9402)1-G12-€956X 3004 “Jousoddng
@ (402)00£1£-098F
YIWIL ‘qouy ®(9402)LL-£1L098F
%Eo&aamaw.%m.m g8
@®)(8402) L L-S0C-€95€
*Ajuo s|apow ueadoingy
5 o1 ajqeai|dde a.e (Z) o) 4\/; S19118| pPajoil) e
h«wmﬁ.m muﬁu@“\ peay panojs = (-) L
9xXgLINg > ¥oe/q * §402 ‘Palou 3SIMIBYIO SSa|UN
A J3A[IS ¢ uSNV adAl (ssadas $5040) sdif|iyd 318 SMaIds || e
(7)18ued apis oLxglld ‘swial asayl Buliepio
\@ (402)00-1£2-€95€ uaym paledidiue aq pInoys Aejap awog
@)(g40¢)11-1£2°€95°€ *01AJaS AUIINOL 10} palinbai wopjas aie Aayl
- 2Juls Pax201s lOU Bie @, PHIEW SWal| e
o HO ]
=
[=]
<
~
2
(o S, o a = ~
o . = @®
ZEE o, | 2 Bl |8
e -0 = 3 M = e =
i o I8 = -8 | & ©
& 6 0 ] e ~t | @ =
> & Ty] - - &, 0
EF : SRHEE : B
W owow = i " - ~ o
Les = g g §
=) y ~ ~
< £ b4 - o Q
N (o] § g - -
o w m \
i 3 o 1R A s 8 i
- s «d =
o 4@k 2 2@e © © v o i 23 o 3 3
& 23 B N N o s 0 3 0 e g P
oQ9% [=] w m ® 8 m / < 53 | < ,_% i m d b 3
€ x © o o 0 S £ S = - © 3 =0 5 3 a 9 b &
G [e] s b = o % S5cg © 2 e 9 -
oG w e ] \- o e v 2 23 ~ g ® 3
. o gk n = . - ¥ R @ -2 o =
o ~=wn & © i s od al tls - g
WW m m Wm_.ﬂ_.vﬂ % m & N = 2.% ® &g Oh-
e = . o2 ~ 2 ok
5388 : - - : ;
odad a 8888 8 Q 3] 3] 3
< W
o w
- @ 8
P ~ %) N =]
Qe > © - ks S m 9 = I
™ B 2] < 0 2 %
- B < © b (€] u - © 1o} m
- g™ (2]
b T Tl W | W | N P TR e I m |
m W o - W == =) ﬁ .- ] g
~ b e A w ~ b=y o~ = - 7]
o = = N . 3 by /3
oo 7] a8 e M .- N b . 3
C oamn ] o A%ﬂc 5 Aoy © 2200 ¥QR20oIIO o
— ) © @ w w = 2 A [=X=] —NN®M o
2828 & . 8 5 ~ E H SRR & .__.4.mm4447mm49__n S §
- S@cs @ ﬁc &mmwc 8 w 17,7,L7as11ts.173wmm.223 2
c 000% o= = i s ..0230#0000112 cof .
£ 77@ ~ w ~ w =] CORNRNROSOONENENNNN=ANR o~
- 0000 (o] o a [=] [ YaN=al=Y=T=Tal=Ral=Rol=RoR=T-R=-R=-F=F=1=! (a]
a
8 o
X
5} (5] w
g @ 5 z @
g = © =1 i
.W (=] iz " N @
Q W - -
8 2 q W < o m m ="
m ] N i 9w 3 =2
£ 8 200 =3 iz 3 : 3 A B
s 3 ° |8 & 8 L 1 : &0 5
22 9 =|a § § == - T o " = 3 2 o 8o
c N W w B N N Sw % £ g - s 3 N Q = X < ©
$ s 2 - (RN § 3" g =" | ¢ : d -| &
= M o REACEEET M m - < n.l w ﬂ ﬁ\m N . m =
S O~ © ® - ) 27 | anwdnNO®ron® ﬁc b4 mMo
Q oo - = [n] - - b - g m o -~ o0
£ 2583 aRRRGR 3 1§ g > BB8ERRENGERR - | 8% :
¢ Qo B egon & w | & o S NOE e IO NG NG <<
5 =288 SERECRER & 3 N g BEERERES3aE 23
S 00838 80000000 g 3 8 o 6855553835 g8



TC-20F/20FB

www.freeservicemanuals.info

"31)199ds
oJsawnu 3| Juelsod adsid aun Jed anb Jsoejdwal
sa| a ‘e114noas ] inod sanbillio Juos 6 anbiew
aun 18 awea) aun Jed s9ljiruap! syuesodwod sa7 :aloN

sisseyn
11-800-G95€ *

I
I
I
I
I
I
I
|
I
)

mxmmm?

(2065 ) v
L Josoajas abeyjop ’,
~00-9£5-925-1 i
-

I
I
|
|
I
|
I
I
1
|
1
|

(L061d) samod “seuriofsuel
@ (fapows 3 ‘d3V) 00-E459vv-t
{rapow ueipeue) ‘sn) 00-ZvS-9kt-L

v

sysset)
(12pow 43y “ueipeue) ‘sp)
00-800-G95- ¥

-

e piouajos “1ayoeig

-

@ 00££2°€95€®

]

9XgLING

dwe saaw
‘paeog 1naLY aajduio)
V-9¢0-6C0C-v ¢

- @ (402)0-10£-0980°X J
By ) @ (G400i100:098r X 8X9Td
~ .
7 4o3efnsuy

.~ [B00£20-595€*
‘pIeOg 11N2417) 819)dLI0Y

‘paijioads Jaquinu jied =
yim Ajuo asejday ‘Alajes 10j [e213ID Bie Q i
yiew pue Buipeys Aq paijiuapi sjuauodwod ay| :3l0N

yuI ey
@ 00-00-595€

burysng
©00-£002€8¢
A,55y 1004

p4e0q 1n24(3 *(§)48P|OH

b
g @ 0029Z€95°€ 9

18A0) ) 00¥SL-10L€
[042u02 WarsAs

V-680-610C-V ¢

y 9XELING

™~ yusseay
@ 00-700-695-€

aojejnsuf \B
@00-52-10£€ )
\ 8x9ed

buiysng
¥)00-£002£8C

e

§X9¢CSd

apeyd ‘bunds
® 00210999

dwey “19pjoH
@) 00-9£Z+E5€

(Z77d)uoireuiwnyyt adey ‘dwey
® 166628191

@ 00-692-€95€
p4eoq 11n2412 (7 )48poH

@w\A @ 00-062€95€®
9xeLing . 9XEeLING
‘Ajuo sjapow ueadoiny
' i 03 ajqedi|dde ae ((Z) o1 () ) sie1ie| pajond e
LOLS) yoeqAe) = (-
/P03 :3pIIS “Y2AMG . Ev_“_ PEMOIE ‘,”
Q) Lr-9L6-15°1 2 Palou asimiaylo ssaju
PIOUBJOS ‘1jeyS adA1 (ssadaJ $S0JD) sdi||iyd B4R SMAIDS ||y e
dure gg/934 (W \.uaw.%a.m.mm.m.mm.m. ‘sway asayy Buiiapio
4 o
b :W%w_wmoc:%.w. yoeqAejdypiosas ﬂ%_ﬁ% 8G-1< uaym pajedionue aq pinoys Aejep awog
) 008124511 M3iA papojdxa a1 35 “304A19S BUIINOI 10§ Palinbai wopjas aie Aayl
5 Q0UIS PaYD0IS Jou aie @, PHBW SWal| e
M &w TN

S e



TC S0k S6FE """

‘alj10ads
o4awnu 3] Jueniod adaid aun sed anb Jaoejdwal
sa| @[ "9}14noas g| inod sanbi3149 juos @ anbiew
aun 13 awes} aun Jed saiyIuap! spuesodwod s3] 120N

®) 0-LIZEIGEX ¥

(£0ErND)

SINOHJAVIH “Yoer

@) 00-655-£06-1

(102 "LOLIND) DI “¥oer
@ 002564051

yoel ‘pieog 3nanY paiulld
@ 00610009t

aumjon
‘paeog 1n2i19 palllid
(@ 00-120-009-1 *

(10 “LOIAY)
73A3T 234 ‘VA0C
‘ajqeiien ‘101s1say
@ 00-¢6t-92Z-1

(10SS) 3LIN
‘apljs YaumMs
B 00-808-255-L
youms Y3 13W
‘preog 3nauY paIULd
@) 00420009t ¢
YIUMS DY V7
‘pieog 31nadD pautid
@ 00220009-L®

(¥0L "€0LS)
YV ‘Aerol Youms i
@ 00-£08-255-L

(201S) D3 Ase101 "Youms (p01S) Svid
@ 00¢LL2ZG5 L “A1e201 "YOYIMS
@ 00225255

‘pieog 1nd4g paulld
©) 00-820-009L ¢

(17d) -
uoneunnyjl sa3au ‘dweq
@ LIP6EBLS “\

‘paijioads saquinu lied
yum Ajuo aoejdey -Alajes 10y |ed13i0" ale @
yiew pue buipeys Aq paijniuapl sjusuodwod ay] :@I0N

@a37 “43pIoH

(@ 00-08Z-£95€

uonysny

A,ssy joued-gns (V) 00-882-€95°€

q37 “auieray
) 00-68Z-E95°€

yoel yym paijddng

10181534 8[qeLsen

/E; payddng
3
= S

(€01S) YN A8700
A1e104 "Yo1IMg

@ 00-£08-295-1

e -

yaums A 7900
‘pieog 1N PaIUI
V) 00-£10009°1%

Q
&
o

(§0£S) HIWIL
‘apiys "youmMs
) 00-608-255-1

4oums YIWIL
‘pieog 1n24D PaIUId
@ 00-£20009-L9

" (2045) AHOWIW
“apl|s "YoUMS
©) 00-608-295-1

yo1ms yim pairddng

9xgLING

[ — Ja1auwi “1aA0D)

D402 00°ELZE9GE
~ ©)(840Z) L 1-E1Z-€95€

uojzeuiwnjfi ‘aeld
@ 00092-£95€

mxmqu

’@ YILIMS YIIM EEEQ:%

‘Ajuo sjapow ueadoun3

01 a|qedijdde aie ('7) 01 Y ) sidna| paja) e

peay panofs = (-)

10895 adey {o1ms Alowaw

‘pieOg 1IN0 PAIULIY ‘pieog 14na0 PaIUL ‘PaloU BSIMIBYIO §S3|UN
® 00-910009-L ¢ @ 00-¥200091 ¢ (106S) YIMOd “A18101 “4o3ms adA1 (ss@dau $sOU) sdij|Iyd BJe SMAIDS ||y e

(1apow ueipeued ‘sn) 00-vEL-G5 L *sway asayy Buliap.o

(1apows ueypeued ‘Sn) @ fiapow 3 tmve@.&mmhh_ uaym pajedioljue aq pInoys Aejap awWog

4 yaums YIMOd ‘pieog 1nail) parutid *80IAIBS BUIINOL 10 pasinbal wop|as aie Aayl
M 00-920-009-1 * 80uls Payd0lS 1oU aie @, Payiew swal| e
80N

3 a _ 2 g v

— B8 =



TC-20F/20FB

www.freeservicemanuals.info

83135582 ‘A, 58V JapjOH
@ 0602-€996X

aassea ‘(y) aping
@ 00-892-€95€

SxgLing
...,0

18pjoy 8185300 “Jara Y007
© 00tvZ-€95€

21385580 ‘(Y )4addois
® 00-c22-€99°€

yoeyq : m.éwv
1818 : 402
§x924d

anseyd ‘1aysep
®) 1Z-8et10L€,

86—9-G smaiA papojdxa ay) 835

S Sei ploy e11assed ‘a1e|d
L e Bt
g YEC-E9G a . L
J8pjoy 81195589 ‘A, Ssy 19)0eig Vi / @
@ 0:802-£996°X anassea ‘(7)aping ’ xajyal ‘1aded
® 00497:695€ @ 00-492-£95°€ o
e @ 00-602-€95€
108/a A, ss\y tana]
Q @ 0€0z-£956-X
3
&)
/\ 9xg11d 2 H A B
48pjoy a11assea ‘A, ssy ssseyd H 5 :
(3)0-10Z-£956X i &)
\ z3 %) z3

v?@@ = ®o0-tL0995¢€ "Ajuo sjgpow ueadoin3
4 T 9_”2\ Qtuu.ﬁ 01 a|qea|dde aue (7) o \(x ) 543113 PBI2AID e

v MS ) 0C0C-£958-X Desl PaNoNs = =)

m:.:&h = 'PaIOU BSIMIBLIO SSa|UN
£80 @S.Ng‘mwmm. m P adA) (ssadas ss04D) sdijjiyd ale SMalds || e

= )

1840] “18dd0)S 7 )00-950-995€ “swiey 8sayl Bupiepio

v @ payJew 1ied ) 00-0£ZE95€ 2 uaym pajedidnue ag pinoys Aejep awog

Buipnjouy ‘A, ssy Jedweqg @ Swmw.mm.,m...maw *3d1AJ3S BUIINOJ 104 paiinbai wop|as aie Aayl
w0 @ volosiiev ve 80uls Paxools 10U aue g, POYIEW SWal| e

[

Te] HOLTY]

ET

3 | d i o) g v




Tc_v,dpmmnu}als.info

A B C

5-6.

Note:

e ltems marked “&" are not stocked since
they are seldom required for routine service.
Some delay should be anticipated when
ordering these items.

1 ® All screws are Phillips (cross recess) type
unless otherwise noted.

(-) =slotted head

e Circled letters (‘A to Z ) are applicable to

European models only.

9-981-167-00 ©®
Pulley Ass’y, intermediate
K2x5
9-981-151-00 ®
2 Cap, reel spindle
9-981-150-00 &
Clamp, reel : 3E2

9-981-205-00®)
Spring

9-981-166-00

9-981-149-00
Belt, intermediate pulley

Spindle, reel
3-563-234-11(20FB)
3-563-234-00(20F)
Panel, head cover 3-536-684-00
Belt, tension pulley
P26x5

?\(ﬁsﬁg.f;;’:::k)

3-563-208-11(20FB)
3-563-208-00(20F)
Cover, head PIT3x6

8 3.563-206-00 ; B
Bracket, mechanism block .

PTP3x 6

g o S
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TC-20F/20FB

5-7.
Note:
® Items marked ‘& are not stocked since
they are seldom required for routine service.
Some delay should be anticipated when
ordering these items.
1 ® AIll screws are Phillips (cross recess) type
unless otherwise noted.
(-) = slotted head
® Circled letters ( (A) to Z ) are applicable to
European models onlv
3-565-006-00
Case, shield
—
5825678-1% © &
lead, erase; EF 168-36F 2x5
(HE) P2x6
9-981-200-00 ® 8-825-710-00 ()
Screw, 2 3x4 Head, record/playback ;
PF180-3602 (HRP)
9.981-272-00 &)
Washer
E23 & 9-981-203-
2 99&1 198-00 ® Push Plate >
Plate, lock
9981-213-00 ®
9-981-191-00 @ Washer
Collar, erase head 0084 27500 B2x3
Washer ® | ¢ 9.981-204-00®
45 | 9.981-158-00 ® F ows
Spring P23x8
’ 9-981-185-00 ®
Spring
9.981-157-00 ® :
Collar iy mhg?d 9.981-157-00 @
B2x5 ’ Collar
P23x8 %
9-981-199-00 ® S 9-981-155-00 ®
Collar, lock plate 3 Roller (A)
3 9-981-155-00 B : 9.981-201-00 ®
Roller (A) - ! Screw, 2.3 x 8
9.981-202-00 ®
4 1
9.981-201-00® | 9.981-156-00 @) A A A
E/ Screw, 23x 8 Roller (B), guide 9.981-187-00©)
9-981-202-00 (A Guide (R), cassette
| Screw, 2.3 x 12

4 9.981-188-00 ©
Guide (L), cassette

9-981-171-00 A
Stopper

E28
9-981-161-00 ©
Pinch Roller Ass’y

9-981-164-00 A
Collar, arm

N 9-981-163-00®
Spring

9-981-159-00 ®
Spring

B3~
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A | B -

5-8.
4 3-565-005-00
Note: Plate(C), shield
e Items marked “&" are not stocked since
they are seldom required for routine service. BVTT3x6

Some delay should be anticipated when
ordering these items.
1 e All screws are Phillips (cross recess) type
uriless otherwise noted. 9-981-174-00A)
(-) = slotted head Screw, thrust
e Circled letters ( A to Z ) are applicable to

European models only. 9.981-17500®

Spring, plate

9-981-195-00 &
K26x5 Screw, capstan motor

9-981-210-00 @
el Spring

9-981-194-00 A

9-981-209-00 ® Cushion, motor

i $9.987-193-00 ®

Bracket, capstan motor

4 9-981-170-00®
Bracket, flywheel

i e 9-981-173-00 ®

g Guard, flywheel 9.981-162-00 W
1-454-212-00 ® Motor, capstan(M1)
Solenoid, head deck (PM2) 9-981-197-00©)
PS2x 4 Belt, drive |
9-981-179-00®
— 145421100 ® g 9.981-168-00H)
Solenoid, brake (PM1) Flywheel o ]
9-981-186-00® - 9-981-270-00 ™M

Washer Motor, reel(M2)

Washer, plastic

TR P23x6
H T~ 9981-178-:00®
Shaft(L), solenoid :

S

9-981-169-00 (©
Holder, flywheel

9-981-177-00
Shaft(R), solenoid

9-981-182.00 ®
Screw, reel motor

49-981-192-00 ®
Bracket, reel motor
4 9.981-176-00B®

Arm Ass’y, pulley F
XIPS2x4
& 1-588-756-00
9-981-147-00®) | Printed Circuit Board,
Shaft, pulley servo amp
4 49-981-269-00
Chassis Ass’y, mechanism block p 3, 4
@ A
9-981-153-00 1-552-378-00 (©©
Shoe, brake Switch, miniature; head deck

position det/accidental erasure
proof/cassette det(S1—3)

9-981-181-00 (D)
Switch Ass’y, including part
marked ® A 4

& 9-981-206-00

& 9-981-152-00®)
Lever, brake

9-981-154-00@)
rin,
i 9.981-216-00®
Nut(s)
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SECTION 6

ELECTRICAL PARTS LIST

Ref. No.  Part No. Description

SEMICONDUCTORS
Transistors

8-729-66347 © 2s5C1364
8-760-413-10 ® 25C1475
8-729-818-21 () 25A182
8-729-14143 (B) 25D414

=Ql
=>Q2
=Q3
=Q4

=Q101, 201

=Q102, 202
Q103,203
Q104, 204
Q105,205
Q106, 206
Q107, 207

=Q108, 208
Q109, 209
Q110

) 8-729-334-58 (B) 2SC1345

8-729-663-47 (C) 25C1364

8-729-334-58 (B) 25C1345
8-729-100-13 (B) 25C2001
8-729-100-13 (B) 25C2001

8-729-195-23 (B) 254952
8-729-334-58 (B) 25C1345

Q210
=Ql111, 211

8-729-100-13 (B) 25C2001
8-729-101-31 (B) N13Tl

Q301
Q320
Q501,601 8-729-663-47 (C) 25C1364
=Q502, 602
=Q503, 603
Q504,604
=Q505, 605

8-729-66347 (©) 25C1364

8-729-203-04 (B) 25K30A
8-729-66347 (C) 25C1364

8-729-663-47 (C)25C1364
8-729-217-33 (C) 25C1173
8-729-663-47 (C)28C1364
8-729-217-33 (C)2SC1173
8-729-663-47 (C)2SC1364

=Q701-703
Q704

=Q705
Q706

=Q707

8-729-217-33 (©) 28C1173
8-729-663-47 (C) 25C1364
8-729-160-51 (B) 2SB605
8-729-157-11 (B)2SD571
8-729-195-23 (B)2SA952

Q708,709
=Q710-712
=Q713
=Q714

Q715

8-729-100-13 (B) 28C2001
8-729-663-47 (C)25C1364

Q716
=0Q717

=: Due to standardization, interchangeable replacements

may be substituted for parts specified in the diagrams.

Ref. No.

TC-20F/20FB

Note: Circled letters ( :/;\, to Z ) are applicable
to European models only.

Part No. Description

Q718
=Q719-726

Q901
= Q902
Q903
=Q904
=Q905

=Q906
Q907
=Q908
Q909
=Q910

=Q911
=Q912

IC1

1C101, 201
1C102, 202
1C501
1C502, 602

IC701
IC702
=1IC703

=D1
D2

=D3
D4—6

=D7,8

=D101, 201
=D102, 202
=D103, 203
=D104, 204

=D301, 302
=D320

BB

8-729-100-13 (B) 25C2001
8-729-663-47 (C) 25C1364

8-729-217-33 (C) 25C1173
8-729-663-47 (C) 2SC1364
8-729-217-33 (C) 25C1173
8-729-663-47 (C) 25C1364
8-729-157-11 (B) 28D571

8-729-663-47 (C) 25C1364
8-729-217-33 (€)25C1173
8-729-612-77 (B) 2SA1027R
8-729-217-33 (©) 25C1173
8-729-663-47 (C) 25C1364

8-729-203-04 (B) 25K30A
8-729-663-47 (C)25C1364

ICs

8-759-600-65 (D) CX065A
8-759-314-57 (C) HA1457
8-759-745-59 (D) NIM4559D
8-759-145-58 (D) uPC4558C
8-759-924-07 (H) IR2406G

8-759-933-50 (D) BA335
8-759-205-51 (K) CX551
8-759-632-04 (C) M53204P

Diodes
8-719-422-21 (B) 1T22AM
8-719-920-30 (B) MV203V
8-719-200-02 (B) 10E2
8-719-815-55 (B) 151555
8-719-200-02 (B) 10E2
8-719-422-21 (B) 1T22AM

8-719-815-55 (B) 151555

8-719-156-25 RDS.6E-B2Z
8-719-931-10 EQBO]-iO
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Ref. No, Part No. Description

D501—-503 8-719-815-55 (B) 151555
D504—511 8-719-902-61 (B) SLB26YY
D512-515 8-719-902-62 (B) SLB26UR

D601—603 8-719-815-55 (B) 151555
D604—611 8-719-902-61 (B) SLB26YY
D612-615 8-719-902-62 (B) SLB26UR

D701~703 8-719-815-55 (B) 151555
D706 8-719-815-55 (B) 151555
D707 8-719-200-02 (B) 10E2
D708,709 8-719-815-55 (B) 151555
= D710 8-719-815-55 (B) 151555

D711-714 8-719-815-55 (B) 151555
D715 8-719-200-02 (B) 10E2
D717-720 8-719-815-55 (B) 151555
D721,722  8-719-200-02 (B) 10E2
D723-728 8-719-815-55 (B) 151555

= D729 8-719-113-07 (B) RDI3E
D730-733 8-719-815-55 (B) 151555
D735,736 8-719-815-55 (B) 151555

D737 8-719-200-02 (B) 10E2
D738 8-719-815-55 (B) 181555
D739 8-719-931-10 (B) EQBOI-10

D740,741 8-719-815-55 (B) 151555

D901,902  8-719-502-20 (D) S2VB20
= D903,904 8-719-113-07 (B) RDI13E
D905,906  8-719-200-02 (B) 10E2
= D908,909 8-719-168-07 (B) RD6.8E-B

DME701 8-745-101-01 © DM101

CAPACITORS

All capacitors are in uF . Common capacitors are omitted.
Refer to the lists on pages g8 and 69 for their part numbers.

C124,224 1-102-108-00 @) 150p ceramic
C125,225 1-123-33200 @ 4.7 25V elect
C126,226 1-102-108-00 @) 150p ceramic

=: Due to standardization, interchangeable replacements
may be substituted for parts specified in the diagrams.

Note: The cor.n”onents idelr'itirf'ied by shading and a.r-l.(
A\ are critical for safety. Replace only with

Note: Circled letters ( @, to (Z ) are applicable
to European models only.

Ref. No.  Part No. Description
€130,230 1-121-391-00 (A) 1 50V elect
2
CI31, 231, 12165100 B 10 16V elect
C154, 254
C161,261 1-123-332:00 () 4.7 25V elect
€320 1-131-192-00 (B) 4.7 10V tantalum
1-161-744-00 (B) 0.01 400V ceramic
(AEP, E model)
€914
A 1-161-749-00  0.01 125V ceramic
(US, Canadian model)
CT301 1-141-225-00 (C) Trimmer, record bias
RESISTORS

All resistors are in ohms. Common %W carbon resistors
are omitted. Refer to the list on page 70 for their
part numbers.

R8 A\1-212-934-00 (A) 1 BW  fusible
=RI11 A1-207-471-00 A) 4.7 %W  wirewound
(nonflammable)

R741,742 A\1-212-849-00 &) 4.7 %W  fusible

RV1 1-224-635-00 22k-B, adjustable; tape speed

= RV2 1-224-630-00 470-B, adjustable; forward torque
RV101, 201 1-226-492-00 @ 20k-A, variable; REC LEVEL
RV102, 202 1-226-323-00 @ 500-B, adjustable; playback level
RV103, 203 1-226-237-00 20k-B, adjustable; record level

RV501, 601 1-224-647-XX (B) 47k-B, adjustable; level meter
RV502, 602 1-224-644-XX 4.7k-B, adjustable; level meter

SWITCHES

S1-3 1-552-378-00 @ Miniature, head deck det, acci-
dental erasure proof, cassette det

S101 1-514-976-41 © Slide, record/playback

102 1-552-712-00 (D) Rotary, EQ

$103 1-552-807-00 (D) Rotary, DOLBY NR

$104 1-552-522-00 (D) Rotary, BIAS

8501 1-552-808-00 (C) Slide, METER

$701 1-548-533-11 (G) Tape Counter, w/switch

$702 1-552-809-00 (C) Slide, MEMORY

$703,704  1-552-807-00 (D) Rotary, ARC

$705 1-552-809-00 (C) Slide, TIMER

Note: Les composants identifiés par une trame et une
marque /) sont critiques pour la sécurité. Ne les
remplacer que par une piéce portant le numéro
spécifié.

— 66 —
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Note: Circled letters ( :I:‘:, to z ) are applicable
to European models only.

Ref. No. Part No. Description Ref. No. Part No. Description
S§706—712 1-552-539-00 Keyboard, fast forward, stop, AI-SS 1-235-00 Cord, power; parallel blade plug
forward, rewind, pause, record, (E model)
REC MUTE A]-SS 1-521-00 Cord, power; euro-plug (E model)
1-552-734-00 Rotary, POWER (US, Canadian A1-551-983-00 Cord, power (US, Canadian model)
$901 A{ model)
1-552-988-00 (E) Rotary, POWER (AEP, E model) COMPLETE CIRCUIT BOARDS

5902 A 1-526-576-00 Voltage Selector (E model)
4 A-2010-128-A REC/PB Amp

MISCELLANEOUS & A-2019-089-A System Control
& A-2029-026-A  Meter Amp
CN701 1-509-991-00 Connector, remote control PRINTED CIRCUIT BOARDS

CN901 A1-56 1-326-00 Connector, AC 1-588-756-00 Servo A.mp

é
CNJ101, 201 1-507-552-00 () Jack, MIC & 1-600-016-00 (B) Tape Select
CNJ303  1-507-553-00 (©) Jack, HEADPHONES & 1-600-017-00 (&) DOLBY Switch
1-551-763-00 Cord, phono, LINE OUT (black) & 1-600-019-00 Jack
CNP301 { (E model) 4 1-600-021-00 (B) Volume
1-551-986-00 (E) Cord, phono; LINE OUT (black) s 1-600-022-00 (B) ARC Switch
(US, Canadian, AEP model) & 1-600-023-00 (B) TIMER Switch
# 1-600-024-00 (B) Memory Switch
1-551-764-00  Cord, phono; LINE IN (gray) & 160002600  POWER Switch (US, Canadian
CNP302 (E model) model)
1-551-987-00 () Cord, phono; LINE IN (gray) & 160002700 (B) METER Switch
(US, Canadian, AEP model)
cp 1-464-102-00 (F) Bias Osc Unit s 1-600-028-00 ©)Meter
HE 8-825-678-10 @ Head, erase; EF168-36F & 1-600-030-00 ControlKey
HRP 8-825-710-00 (M) Head, record/playback;
PF180-3602
54 1-407-161-XX(B) 22 yH, microinductor ACCESSORIES AND PAKING MATERIALS
L101,201 1-407-878-00 (B) 27 mH, microinductor Tk
LPF101, 201 1-231-388-00 5 Filter, MPX ihia ) Hesdpoon
:{d; ;_z:i_;gégg %r{zzz ::;Sta" M1-534840XX () Cord, power (DK-38) (AEP model)
PL1 1-518-394-11 (B) Lamp, meter illumination
PL2-6 1-518-299-91 Lamp, tape illumination,forward, 3-563-296-00 @ Sheet, protection
record, pause, REC MUTE 3-565-030-00 @ Carton (20F)
PMI  A\1454-211-00 (K) Solenoid, brake 3-565031:00 (D)  Carton (20FB)
PM2  A\1454-212-00 (K) Solenoid, head deck s A Cushiop
PM3 /\1-454-218-00 (G) Solenoid, record/playback change 370163000 (&) Bag, plastic
1-446-542-00 Transformer, power :
S & (US, Canadian model) 3-701-730-00 Bag, plas-uc j
1446-543-00 ® Transformer, power 3-770-751-11 @ Manual, instruction (AEP, E model)
(AEP, E model) 3-770-751-21 Manual, instruction (US model)
TH1 1-800-071-XX @ Thermistor FHE 1.21) Manual, instruction (Canadian model)
3-794-548-31 :
3-793-828-11 (@A) Card, caution cassette
Items marked ‘& are not stocked since they are seldom 3-794-233-21 Leaflet (US model)
required for routine service. Some delay should be anti-

cipated when ordering these items.

Note: Les composants identifiés par une trame et une
marque A\ sont critiques pour la sécurité. Ne les
remplacer que par une piéce portant le numéro
specifié.

components identified by shading and mark
are critical for safety. Replace only with
part number specified.

- Note: The

-
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ELECTROLYTIC CAPACITORS

Note: Circled letter ((B) to(2)) are applicable to European models only.

— 68 —

RATING — : Use the high voltage rated one.
S 63VOLT. | 10VOLT. [ 16 VOLT. | 25 voLT. [ sswvor. | sovoLr
PART No. | PART No. | PART No. PART No. | PART No. PART No.
047 ‘ 1 | - 1-121-726-00 @&
1.0 ‘ ‘ - 1-121-391-00 (&
22 - \ 1-121-450-00 (&
33 — | — - 1-121-392-00 ® - | 1-121-393-00 @
4.7 = | = - | 1-121-39500 ®) — 1-121-396-00 (A)
10 - — | 112165100 & ‘ 1-121-398-00 (&) — 1-121-738-00 (&)
22 - - ‘ 1-121-479-00 (& 1-121-480-00 (&) 1-121-662-00 (@) 1-121-152-00 @)
33 - - 1-121-403-00 @ | 1-121404-00 (® | 1-121-652-00 | 1-121-405-00 (&)
47 - 1-121-35200 @ | 1-121-409-00 (&) | 1-121-410-00 (® | 1-121-653-00 | 112141100 @
100 = | 1121441400 & | 1-121-41500 @ | 112141600 (® | 1-121-357-00 (B 1-121-417-00 (B)
220 1-121-419-00 (B | 1-121-420-00 ‘ 1-121-421-00 & | 1-121-422-00 ‘ 1-121-261-00 (© | 1-121-423-00
330 1-121-751-00 | 1-121-805-00 (® 1-121-521-00 © | 1-121-654-00 | 1-121-655-00 (D 1-121-656-00 ©
470 1-121-424-00 | 1-121-425-00 8 | 1-121-42600 © | 1-121-733-00 | 112136100 (® | 1-121-810-00 (B
1000 ~ 1-121-736-00 1-121-245-00 (® | 1-121-657-00 (O | 1-121-388-00 (E) 1-123-061-00 (®
2200 1-121-658-00 1-121-659-00 8 1-121-660-00 (D) 1-123-067-00 (F) | 1-121-984-00
3300 1-121-661-00 (D 1-123-075-00 1112307100 ® | = | - i
AR 100 VOLT. 160 VOLT. | 250 VOLT. | 350 VOLT.
PART No. PART No. | PART No. | PART No.
0.47 2 | = I 2 | z
1.0 1-123249.00 @ | 1-123-252-00 (® 1-123-003-00 1-121-168-00
2.2 112325000 (® | 1-123-026-00 - 1-123-028-00
33 1-121-995-00 () I - 1-123-004-00 1-123-006:00 (©
4.7 1-123-255-00 (&) 1-121-246-00 (B 1-121-759-00 | 1-123-007-00 (D)
10 1-121-126-00 1-121-999-00 (B 1-123-254.00 (C) | 1-123-008-00
22 1-121-996-00 (© 1-123-253-00 (©) 1-123-005-00 (D) 1-123-022-00 (D
33 1-121997-00 © | 1-121-757-00 © — [
47 112325100 © | 1-121:919-00 © ‘ 2.
100 1-123-084-00 (B - = o
CERAMIC CAPACITORS (A)
RATING
50 VOLT. 50 VOLT. 50 VOLT, 50 VOLT.
CAP. (pF) CAP. (pF) — CAP.(pF) —————— CAP.(uF)
PART No. PART No. | PART No. PART No.
0.5 1-101-837-00 22 1-102-959-00 150 1-101-361-00 0.001 1-102-074-00
0.75 1-101-586-00 24 1-102-960-00 160 1-101-367-00 0.0012 1-102-118-00
1.0 1-102-934-00 27 1-102-961-00 180 | 1-102-976-00 0.0015 1-102-119-00
1.5 1-101-576-00 30 1-102-962-00 200 1-102-977-00 0.0018 1-102-120-00
2.0 1-102-935-00 33 1-102-963-00 220 1-102-978-00 0.0022 1-102-121-00
3 1-102-936-00 36 1-102-964-00 240 1-102-979-00 0.0027 1-102-122-00
4 1-102-937-00 39 1-102-965-00 270 1-102-980-00 0.bo33 1-102-123-00
5 1-102-942-00 43 1-102-966-00 300 1-102-981-00 0.0039 1-102-124-00
6 1-102-943-00 47 1-101-880-00 330 | 1-102:820-00 0.0047 1-102-125-00
7 1-102-944-00 51 1-101-882-00 360 1-102-821-00 0.0056 1-102-126-00
8 | 1-102-945-00 56 1-101-884-00 390 1-102-822-00 0.0068 1-102-127-00
9 | 1-102-946-00 62 1-101-886-00 430 1-102-823-00 0.0082 1-102-128-00
10 | 1-102-947-00 68 1-101-888-00 470 1-102-824-00 0.01 1-102-129-00
1 1-102-948-00 75 1-101-890-00 510 1-101-059-00 0.022 1-101-005-00
12 1-102-949-00 82 | 1-102-971-00 | 560 | 1-102-115-00 0.047 1-101-006-00
13 1-102-950-00 91 1-102-972-00 680 1-102-116-00
15 1-102-951-00 100 1-102-973-00 820 1-102-117-00
16 1-102-952-00 110 1-102-815-00
18 1-102-953-00 120 1-102-816-00
20 1-102-958-00 130 1-101-081-00
0.001uF = 1,000pF
CERAMIC (SEMICONDUCTOR) CAPACITORS @
RATING — : Use the high voltage rated one.
25 VOLT. 50 VOLT. 25 VOLT. 50 VOLT.
CAP. (uF) CAP. (uF) —— =
PART No. PART No. PART No. PART No.
0.001 - 1-161-039-00 0.018 1-161-016-00 | 1-161-054-00
0.0012 - 1-161-040-00 0.022 1-161-017-00 | 1-161-055-00
0.0015 | 1-161-041-00 0.027 1-161-018-00 | 1-161-056-00
0.0018 1-161-042-00 0.033 1-161-019-00 | 1-161-057-00
0.0022 1-161-043-00 0.039 | 1-161-010-00 | 1-161-058-00
0.0027 - 1-161-044-00 0.047 | 1-161-021-00 | 1-161-059-00
0.0033 - 1-161-045-00 0.056 - | 1-161-060-00
0.0039 - 1-161-046-00 0068 | — 1-161-061-00
0.0047 - 1-161-047-00 (%082 1-161-024-00 | 1-161-062-00
0.0056 — | 1-161-048-00 0.1 1-161-025-00 | 1-161-063-00
0.0068 - 1-161-049-00
0.0082 1-161-012-00 | 1-161-050-00
0.01 1-161-013-00 | 1-161-051-00
0.012 - 1-161-052-00
0.015 1-161-015-00 | 1-161-053-00
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MYLAR CAPACITORS @ Note: Circled letters ((A) to(2)) are applicable to European models only.

RATING
50 VOLT. |100 VOLT. |200 VOLT. 50 VOLT. |100 VOLT. 200 VOLT. [s0 voLT. [100 voLT. [200 voLT.
CAP. (uF) T CAP. (uF) ——{CAP. (uF) i
PART No. |PART No. |PART No. PART No. |PART No. |PART No. PART No. | PART No. |PART No.
0.001 | 1-108-227-00 1-108-365-00 1-108-409-00] 0.01 1-108-239-00 | 1-108-377-00 | 1-108-421-00 | 0.1 1-108-251-00 | 1-108-389-00 | 1-108-433-00
0.0012 | 1-108-351-00  1-108-366-00 | 1-108-410-00| 0.012 | 1-108-357-00 | 1-108-378-00 1-108-422-00| 0.12 | 1-108-363-00 | 1-108-390-00 | 1-108-434-00
0.0015 | 1-108-228-00 1-108-367-00 | 1-108-411-00, 0.015 | 1-108-240-00 | 1-108-379-00 1-108-423-00| 0.15 | 1-108-252-00 1-108-391-00 | 1-108-435-00
0.0018 | 1-108-352-00| 1-108-368-00 | 1-108-412-00 | 0.018 | 1-108-358-00 | 1-108-380-00 1-108-424-00| 0.18 | 1-108-364-00 | 1-108-392-00 | 1-108-436-00
00022 | 1-108-230-00 | 1-108-369-00 | 1-108-413-00 | 0.022 | 1-108-242-00 | 1-108-381-00 1-108-425-00| 022 | 1-108-254-00 | 1-108-393-00 | 1-108-437-00
| 0.0027 [ 1-108-353-00 | 1-108-370-00 | 1-108-414-00] 0.027 | 1-108-359-00 | 1-108-38200 | 1-108-426-00| 0.27 | 1-108-854-00 -
0.0033 | 1-108-232-00 | 1-108-371-00 | 1-108-415-00| 0.033 | 1-108-244-00 | 1-108-383-00 | 1-108-427-00| 0.33 | 1-108-855-00 - -
0.0039 | 1-108-354-00 |1-108-372-00 | 1-108-416-00 | 0.039 | 1-108-360-00  1-108-384-00 | 1-108-428-00| 0.39 | 1-108-856-00 ‘ -
0.0047 ‘1403434-00 1-108-373-00 | 1-108-417-00 | 0.047 | 1-108-246-00 ;-103-335-00‘1-105-429.00 0.47 1-108-857—00‘ =
0.0056 | 1-108-355-00 | 1-108-374-00 | 1-108-418-00| 0.056 1-108-361-00 | 1-108-386-00 | 1-108-430-00 |
0.0068 | 1-108-237-00|1-108-375-00 | 1-108419-00| 0.068 | 1-108-249-00 | 1-108-387-00 | 1-108-431-00 [ 1
0.0082 | 1-108-356-00  1-108-376-00 | 1-108-420-00| 0.082 | 1-108-362-00 | 1-108-388-00 | 1-108-432-00 | | \
TANTALUM CAPACITORS
RATING —+ : Use the high voltage rated one.
b (uF) |18 VOLT. 6.3 VOLT. 10 VOLT. 16 VOLT. 20 VOLT. 25 VOLT. 35 VOLT.
AL BN et Ne.  [PART Blo. PART No. | PART No. | PART No. PART No. PART No.
001 | ‘ = = 1-131-396-00 (B
0.015 | = 1-131-397-00 ()
0.022 | - 1-131-398-00
0.033 ‘ - 1-131-399-00 (B)
0.047 - 1-131-400-00 (B)
0.068 o - — 1-131-401-00 (B)
0.1 — — 1-131-402-00
0.15 - - 1-131-403-00 (B)
0.22 — | - 1-131-404-00 (B)
0.33 - | 1-131-409-00 (B) | 1-131-405-00 (B)
047 Sy - = R 1-131-412-00 (B) — 1-131-406-00 (B)
0.68 = - - 1-131-415-00 (B) - 1-131-410-00 ) | 1-131-407-00 (B)
1.0 - - 1-131-418-00 (B) - 1-131-413-00 (® — 1-131-408-00 (B)
1.5 - 1-131-421-00 B | - 1-131-416-00 (B) — 1-131-411-00 (®) | 1-131-348-00 (B)
2 1-131-424-00 (B - | 1-131-419-00 (B) - 1-131-414-00 (B) | 1-131-355-00 (B) | 1-131-349-00 (B)
33 - |1-131-422-00(® T - 1-131-417-00 () | 1-131-362-00 (B) | 1-131-356-00 (B) | 1-131-350-00 (B)
4.7 1-131-425-00 (B) | - | 1-131-420-00 (B) | 1-131-369-00 (B) | 1-131-363-60 (B) | 1-131-357-00 (B) | 1-131-351-00 (©)
6.8 | 00(B) | 1-131-376-00 (B) | 1-131-370-00(B) | 1-131-364-00 (B) | 1-131-358-00 (© | 1-131-352-00 ©
10 1-131-377-00 (B) | 1-131-371-00 (B) | 1-131-365-00 (© | 1-131-359-00 (© | 1-131-353-00 (D)
15 1.131-390-09% 131-384-00(B) | 1-131-378-00 (B) l 1-131-372-00 (B) | 1-131-366-00 (©) | 1-131-360-00 (D) | =
22 1-131-391-00 (B) | 1-131-385-00 (B) | 1-131-379-00 s [ 1113137300 © | 1-131-367-00D) | S Ay
33 | 1-131-392-00 (B) | 1-131-386-00 © | 1-131-380-00 ©) | 1-131-374-00 (D) [
a7 1-131-393-00 (©)[1-131-387-00 (© | 1-131-381-00 (D)
68 1-131-394-00 (B) | 1-131-388-00 (© -
100 1-131-395-00 (D) . I =
TANTALUM CAPACITORS ﬂ
RATING
vt 3 VOLT. 6.3 VOLT. 10 VOLT. 16 VOLT. | 20 VOLT 35 VOLT.
s PART No. PART No. PART No. PART No. l PART No PART No.
0.033 [ [ 1-131-27300 ®
0.047 | 1-131274-00 (®
0.068 1-131-275-00 (®
0.1 | 1-131-276-00 (D
0.15 | 1-131-277-00 (D)
0.22 = B = 1-131-262-00 (©) 1-131-278—00
0.33 = = 1-131-263-00 (D) 1-131-279-00 (D
0.47 1-131-169-00 (D) - 1-131-264-00 © | 1-131-280-00 (D
068 - 1-131-258-00 (® 1-131-265-00 (D | 1-131-281-00 (B
1.0 1-131-254-00 (D) = 1-131-266-00 (D 1-131-282-00 (D
15 1-131-250-00 () - — 1-131-267-00 (D) 1-131-283-00 ()
22 - = 1-131-259-00 (D 1-131-268-00 (D) 1-131-284-00 (B)
33 - 1-131-255-00 (D - 1-131-269-00 (D ~
47 1-131-251-00 (® 1-131-171-00 (D & 1-131-270-00 (D -
6.8 - = 1-131-260-00 (D) 1-131-271-00 (E -
10 = = 1-131-256-00 (D) - 1-131-272-00 (E -
15 % 1-131-252:00 (B - 1-131-261-00 (®
22 = 2 1-131-257-00 (® =
33 1-131-176-00 (D 1-131-253-00 (® 1-131-173-00 (© =
47 1-131-288-00 (F) | 1-131-174-00 (® - =
100 1-131-177-00 (D)

ARG
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25 ) i licable to
1/4 WATT CARBON RESISTORs @ Nete: Circled letter (&) is applic
European models only.
Q Part No. Q Part No. Q Part No. Q Part No. Qi Part No. || Q | Part No. H Q Part No.
1 [ [ |
1.0 | 1-246-401-00 | 10 | 1-246-425-00 | 100 | 1-246-449-00 | 1.0k | 1-246-473-00 | 10k | 1-246-497-00 ‘ 100k | 1-246-521-00 | 1.0M| 1-246-545-00
1.1 ‘ 1-246-402-00 : 11 | 1-246-426-00 | 110 | 1-246-450-00 | 1.1k | 1-246-474-00 | 11k A 1-246-498-00 | 110k | 1-246-522-00 1.1M| 1-210-814-00
1.2 | 1-246-403-00 | 12 | 1-246-427-00 | 120 | 1-246-451-00 | 1.2k ‘ 1-246-475-00 | 12k | 1-246-499-00 | 120k | 1-246-523-00 ‘ 1.2Mi 1-210-815-00
1.3 | 1-246-404-00 | 13 | 1-246-428-00 | 130 | 1-246-452-00 | 1.3k | 1-246-576-00 | 13k | 1-246-500-00 | 130k | 1-246-524-00 | 1.3M| 1-210-816-00
1.5 | 1-246-405-00 | 15 | 1-246-429-00 | 150 [ 1-246-453-00 | 1.5k | 1-246-577-00 | 15k | 1-246-501-00 ' 150k | 1-246-525-00 | 1.5M| 1-210-817-00
| | | | i' f
1.6 | 1-246-406-00 | 16 1-246-430-00 | 160 | 1-246-454-00 [' 1.6k ‘ 1-246-578-00 | 16k | 1-246-502-00 \. 160k | 1-246-526-00 “ 1.6M| 1-210-818-00
1.8 | 1-246-407-00 | 18 | 1-246-431-00 | 180 | 1-246-455-00 | 1.8k ‘ 1-246-579-00 | 18k | 1-246-503-00 | 180k ' 1-246-527-00 | 1.8M| 1-210-819-00
2.0 | 1-246-408-00 | 20 | 1-246-432-00 | 200 [ 1-246-456-00 | 2.0k ; 1-246-580-00 | 20k | 1-246-504-00 . 200k 1-246-528-00 ;' 2.0M| 1-210-820-00
2.2 | 1-246-409-00 | 22 ’ 1-246-433-00 | 220 | 1-246-457-00 | 2.2k | 1-246-581-00 | 22k | 1-246-505-00 ‘i 220k i 1-246-529-00 | 2.2M| 1-210-821-00
2.4 | 1-246-410-00 | 24 } 1-246-434-00 | 240 1-246-458-00 | 2.4k | 1-246-582-00 ‘ 24k | 1-246-506-00 | 240k | 1-246-530-00 | 2.4M| 1-244-754 -00
‘ | ; \ i : |
2.7 | 1-246-411-00 | 27 | 1-246-435-00 | 270 | 1-246-459-00 | 2.7k | 1-246-583-00 | 27k | 1-246-507-00 | 270k | 1-246-531-00 i‘! 2.7M| 1-244-755-00
3.0 | 1-246-412-00 | 30 | 1-246-436-00 | 300 | 1-246-460-00 | 3.0k | 1-246-584-00 | 30k | 1-246-508-00 | 300k 3 1-246-532-00 | 3.0M| 1-244-756-00
Il |
3.3 | 1-246-413-00 | 33 | 1-246-437-00 | 330 | 1-246-461-00 | 3.3k | 1-246-585-00 | 33k ! 1-246-509-00 | 330k | 1-246-533-00 | 3.3M| 1-244-757-00
3.6 | 1-246-414-00 | 36 | 1-246-438-00 | 360 | 1-246-462-00 ‘ 3.6k | 1-246-586-00 | 36k | 1-246-510-00 | 360k | 1-246-534-00 | 3.6M| 1-244-758-00
3.9 | 1-246-415-00 | 39 | 1-246-439-00 | 390 | 1-246-463-00 ‘ 3.9k | 1-246-587-00 | 39k | 1-246-511-00 | 390k | 1-246-535-00 | 3.91\1i 1-244-759-00
| i ‘ ‘
4.3 | 1-246-416-00 | 43 | 1-246-440-00 | 430 | 1-246-464-00 | 4.3k ‘ 1-246-488-00 | 43k | 1-246-512-00 | 430k | 1-246-536-00 | 4.3M| 1-244-760-00
4.7 | 1-246-417-00 | 47 | 1-246-441-00 | 470 | 1-246-465-00 | L'lki 1-246-489-00 | 47k | 1-246-513-00 | 470k | 1-246-537-00 | 4.7M| 1-244-761-00
5.1 | 1-246-418-00 | 51 | 1-246-442-00 | 510 | 1-246-466-00 | 5.1k | 1-246-490-00 | 51k | 1-246-514-00 | 510k ‘ 1-246-538-00 | 5. 1.\‘[1 1-244-762-00
5.6 | 1-246-419-00 ‘ 56 | 1-246-443-00 | 560 | 1-246-467-00 !i 5.6k 1 1-246-491-00 | 56k | 1-246-515-00 | 560k | 1-246-539-00
6.2 | 1-246-420-00 | 62 | 1-246-444-00 | 620 | 1-246-468-00 | 6.2k | 1-246-492-00 | 62k ‘ 1-246-516-00 | 620k | 1-246-540-00 |
| | it |
6.8 | 1-246-421-00 | 68 ; 1-246-445-00 | 680 | 1-246-469-00 i‘! 6.8k | 1-246-493-00 | 68k | 1-246-517-00 ‘, 680k | 1-246-541-00 ‘
7.5 | 1-246-422-00 | 75 ‘ 1-246-446-00 | 750 | 1-246-470-00 | 7.5k | 1-246-494-00 | 75k | 1-246-518-00 | 750k | 1-246-542-00 | [
8.2 | 1-246-423-00 | 82 | 1-246-447-00 820, | 1-246-471-00 | 8.2k i 1-246-495-00 | 82k | 1-246-519-00 ‘ 820k | 1-246-543-00 Ii [
9.1 | 1-246-424-00 | 91 | 1-246-448-00 | 910 | 1-246-472-00 | 9.1k ‘ 1-246-496-00 H 91k i 1-246-520-00 | 910k | 1-246-544-00 ;L ’
i (| | |
HARDWARE NOMENCLATURE
Screw: —P3x10 T i Nut, Washer, Retaining ring:
L: Length in mm L ﬁ L N3
D:  Diameter in mm | i b 23 L iamintr S usitieson oF st
Type of head e = Reference designation
Indicated slotted-head only.
Unless otherwise indicated, it means
4 Reference S
cross-recessed head (Phillips type). Designation | Shape l Description Remarks
SELF-TAPPING SCREWS
TA E self-tapping screw ex: TA,P3x10
PTP pan-head self-tapping binding-head self-
= = | screw tapping (TA, B) screw for
eference T eplacement
h 2 Shape [ Description Remarks =S H
Penignstion PTPWH pan-head self-tapping binding-head self
SCREWS 633 screw with washer face tapping (TA, B) screw and
i3 & pan-head screw binding-head (B) screw for flat washer for replacement
replacement PTTWH A pan-head thread-rolling binding-head (B) screw and
PWH 83 pan-head screw with binding-head (B) screw and _= ‘ screw with washer face ] flat washer for replacement
washer face flat washer for replacement SET SCREWS
PS pan-head screw with binding-head (B) screw and
PSP m spring washer spring washer for replace- 2 - i el
ment SC =1 hexagon-socket set screw ex: SC 2.6 x 4, hexagon
= pan-head screw with binding-head (B) screw and i
PS:’"W w spring and flat washers spring and flat washers for NUT
replacement
R & round-head screw binding-head (B) screw for o ‘G‘@—l nut J
replacement WASHERS
K BS z:te-‘zountersunk-head ™ @ flat wather
RK oval-countersunk-head SW £ spring washer
BB screw -© 57
63 binding-head screw LW @ :l;:'r‘:?i—tomh lock ex: LW3, internal
T 63 truss-head screw binding-head (B) screw for Lw external-tooth lock ex: LW3, external
replacement Q washer
F Bj flat-fillister-head screw RETAINING RINGS
RF =) fillister-head screw E (%] retaining ring
BV 63 braizer-head screw G @ grip-type retaining ring

- 70 —
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