BASICS OF CASSETTE MECHANISM
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This Service Guide describes the basics of the radio cassette recorder mechanisms together with
the operation check points and measuring and repair techniques.
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CHAPTER 1 BASICS

1.1 The Basic Functions of the
Radio Cassette Recorder Mechanism

Different tape transport mechanisms are employed in
different radio cassette recorders. However, their common
purpose is to drive the tape at a constant speed during
recording and playback. The description here deals with
the mechanism used in the 9407 series of radio cassette
recorders.

A. STOP

With the STOP operation the tape stops from any mode. It
is essential that the tape should stop smoothly without
being slackened or unusually stretched.

Main belt

Idlers on take-up
arm assembly

Take-up

reel disk
Capstan
Tape
Take-up roller / Flywheel

Pinch roller arm

Fig. 1 STOP

In connection with Fig. 1,

a. the pinch roller must be separated from the capstan
(flywheel shaft),

b. the take-up and supply reel disks must not be in contact
with either of the rotating parts (roller and idler), and

c. the reel disks must be held by the brake mechanism.
(They are braked by the contact of the brake shoes with
their rims. See Fig. 2.)

Brake shoe

\

Reel disk rim

Brake mechanism

Fig. 2

B. PLAY and RECORD

The PLAY (or RECORD) is an operation with which the
tape is transported at a constant speed in contact with the
head at the proper tension. The standard speed for cassette
tapes is 4.75cm/sec (1-7/8 ips).

Fig. 3 PLAY/RECORD

In connection with Fig, 3,

a. the pinch roller presses against the capstan and the tape
runs at a speed of 4.75cm/sec (1-7/8 ips) between them,

b. the take-up reel winds the tape, which is fed at a
constant speed with the proper torque; a slip mechanism
retards the reel speed as the tape proceeds (Fig. 9), and



c. back tension is applied to the supply reel disk to provide
the proper tape tension. With the 9407 series, the
counter belt which drives the tape counter is employed
to sustain this back tension.

Back tension
Fig. 4

C. FAST FORWARD

The tape runs fast in the same direction as in PLAY. The
speed must be as high as possible. The tape must be
separated from the head to prevent abrasion. Back tension
is also necessary at the supply reel disk so that the tape is
wound with the proper tightness (Fig. 4).

FAST FORWARD
Fig. 5

Referring to Fig. 5,

a. the pinch roller separates from the capstan,

b. motor torque is transmitted to the take-up reel disk
through the take-up and FF idlers, and

c. the supply reel disk is subject only to the back tension.

D. REWIND

The tape runs fast in the opposite direction to that in
PLAY. The speed must be as high as possible. The tape
must be separated from the head. Back tension is applied
to the take-up reel disk (non acting as a supply reel disk) to
wind the tape with the proper tightness (Fig. 6).

Back tension spring

Back tension elements for the take-up reel disk
Fig. 6

REWIND
Fig. 7



Referring to Fig. 7,

a. the pinch roller separates from the capstan,

b. the supply reel disk rotates, driven by idler A on the
take-up arm assembly, and

c. the take-up reel disk is subject only to the back tension
applied by the spring underneath (Fig. 6).

E. REVIEW

The REVIEW mechanism allows temporary rewinding of
the tape leaving the PLAY button locked. While the
REWIND (REVIEW) button is held down with the PLAY
button locked, the head and pinch roller are separated from
the tape. When the button is released, the PLAY mode is
resumed. This review function does not work during
recording.
a. Operation sequence
1) PLAY mode
2) REVIEW (REWIND) button is pressed.
3) Head separates from the tape and the capstan sepa-
rates from the pinch roller.
4) Both reel disks stop rotating.
5) Rewinding takes place.
6) REVIEW button is released.
7) REVIEW function stops.
8) Both reel disks start rotating for forward winding.
9) Head comes in contact with the tape and the
capstan with the pinch roller.
10) PLAY mode
b. Confirmation
During the REVIEW operation, if the timing is incorrect
during steps 3 and 4 below, the tape may be entangled
with the capstan or pinch roller. Be careful.
1) PLAY '
2) Press REVIEW (REW) button.
3) Head separates from tape and pinch roller from
capstan.
4) Idler A comes in contact with supply reel disk (Fig.
11).
5) Tape is wound onto supply reel.
6) Release REVIEW button.

1.2 Operation of Reel Disks

A. PLAY (or RECORD) mode

a. Motor torque is transmitted to idler B (on the take-up
arm aasembly) through the main belt. (Fig. 3)

b. Rotation of the idler B is transmitted through the
take-up roller to the friction disk of the take-up reel disk
assembly.

(J Take-up reel disk
Supply
reel disk /
Friction disk
-
==
/ Take-up roller

/

Takeupidler & o cupiidier B

During PLAY (or RECORD)
Fig. 8

c. Take-up reel disk assembly construction
The take-up reel disk assembly consists of a take-up reel
disk and a friction disk separated by a felt pad. A spring
presses the friction disk against the take-up reel disk,
keeping them together but allowing them to slip slightly.

Tetron washer

Friction disk \

These parts are press-fitted and
rotate together.

/
Reel disk

Construction of the take-up reel disk assembly
Fig. 9



The take-up reel disk is given forward torque by the C. REWIND mode

take-up roller and winds the tape which is fed from the The idler A on the take-up arm assembly is pressed against
capstan. The supply reel disk is subject to back tension the supply reel disk to drive it. The take-up torque of the
as shown in Fig. 4. The tape runs against this back supply reel disk is more than 60g.cm.

tension, thereby producing tape tension and pressure
contact between tape and head. The take-up torque is
about 40 — 60g.cm. Because of the slip mechanism
incorporated in the take-up reel disk assembly (See Fig.

) S |
9) the friction disk rotates at a constant speed, while the re‘;‘?zi‘s’k O

take-up disk rotation changes from the beginning to the Take-up
end of the tape depending on the diameter of the tape reel disk
wound upon the take-up reel. X Q
[l —
B. FAST FORWARD mode / , . ”\”\ -
a. Motor torque is transmitted to the idler A through the Take-up idler A ‘ FF idler

main belt and the idler’s rotation is transmitted through
the FF idler to the take-up reel disk (lower disk).
b. Because the FF idler comes into contact with the Fig. 11 REWIND mode
take-up reel disk (not the friction disk), slip function
does not take place and the tape is wound fast. The
take-up torque in this case is more than 60g.cm.

o

Supply

reel disk | O Q

.
T
\ Take-up

reel disk
P FF idler

Motor main belt

Take-up idler A

Fig. 10 F.F. mode



CHAPTER 2 MAINTENANCE AND REPAIR

Now you can understand the basic operations of the tape

transport mechanism inside the radio cassette recorders.

Please read further, with a radio cassette recorder close at

hand, for a fuller understanding of adjustments, measure-

ments, and repairs.

Prepare the following:

1) A radio cassette recorder of the 9407 series

2) Tools and instruments necessary for adjustment and
measurement.

It will be easier to work on your cassette recorder if you

remember the names of the parts and the overall structure

as shown in the exploded view of the transport mechanism.

Removing the chassis
(Refer to the corresponding SERVICE MANUAL)

a. Removing the rear cabinet (Fig. 12)
Remove screws (1) through (4) (SDBP3008RS) on the
rear cabinet. Remove screw (5) (SDBP3008RS) in the
battery compartment. Disconnect the leads from the
rod antenna and the battery. The rear cabinet is now
removable.

Fig. 12

- Removing the tuner chassis (Fig. 13)

1) Remove the tuning, volume and tone control knobs.
2) Remove screw (6) (SBSB2610Z) located on the right
side panel.

Remove stud (7) (V41952-010).

Remove screw (8) (SBSB3010Z) and screws (9)
through (11) (SBSB30082).

Pull out the 6-pin jack from the amplifier circuit
board, and the tuner chassis is removable.

Removing stud (12) will make the chassis easier to
remove.

3

. Removing the mechanism chassis (Fig. 13)

1) Remove studs (12) and (13) (V41952-009), stud (14)
(V41576-014) and screw (15) (SBSB3008Z).

2) Desolder the leads from the condenser microphone,
speaker and meter. The mechanism chassis is now
removable.

- Removing the amplifier circuit board (Fig. 13)

Remove 4 screws (16) through (19) (SPSP2606Z) and
screw (20) (SBSB3006Z) on the power transistor radi-
ation plate. Remove the circuit board.

Fig. 13



Tools and instruments

1. Measuring tapes

Tape No.

Frequency

Use

VTT-656,
VTT-604
or equivalent

3kHz For adjusting wow and flutter and tape speed.

VTT-658,
VTT-615
or equivalent

10kHz For adjusting head azimuth.

2. Instruments

Description

Remarks

Torque gauge

Must be able to measure up to 150g.cm

Wow/flutter meter

Must be able to measure tape speed as well

Multimeter or VOM

Must have a range of DC 250mA

Spring weight scale

Must be able to measure up to 700g

3. Jigs
Dental mirror Not always necessary, but helpful
KS jig
ar—] \
s
~~ Short shield and white wire
Microphone plug for radio cassette recorder
4. Supplies
Industrial alcohol (ethyl or methyl) For cleaning head, idler and roller
Oil
(TN#65 of GENERAL SEKIYU or equivalent)
Grease
(G-40M of SHINETSU KAGAKU or equivalent)




2.1 Correctly Operating Mechanism

To be able to repair defective sets, you must first know the
conditions and operations of a set which works correctly.
This section describes the methods of measuring torques
and checking the mechanical operations.

A. Measuring the torque

Before explaining the measuring methods of individual
torques, we will discuss the use of the measuring tools and
general measuring techniques to give you a more precise
understanding of the instruments.

1. Measuring the take-up torque
To wind up the tape smoothly in the PLAY, FF and
REWIND modes, a certain range of torque is required.
Use a torque dial gauge (Fig. 15) or a torque gauge (Fig.
16) to read the torque numerically. Both directly
indicate torque values in g.cm. The torque gauge is a
simplified instrument which lacks the precision for truly
accurate torque measurement, but, it is close enough for
practical use. However, after a long use, the spring
inside the gauge will lose its full elasticity, reducing its
accuracy. It is necessary in this case to calibrate the
gauge with a good one.
To measure the torque in each mode, read the value with
the corresponding button locked and take the average of
three measurements as a rule.

Torque dial gauge
Fig. 15

Ve
s

S
I o — ~0 T;)rque gauge

O]

Torque gauge
Fig. 16

(Hints)

If neither torque dial gauge nor torque gauge is available,
you can use a spring weight scale to measure the torque.
Make a reel 20mm in diameter and wind a thread around
it. Tie the thread to the spring weight scale and hold it
in line with the pull from the reel. Read the scale when
the reel stops rotating. This measurement can be done
either horizontally or vertically. (Fig. 17)

The best way to measure is to begin with the thread
extended in the PLAY mode and gradually allow it to
wind onto the 20mm reel. Draw the scale back slightly
when the reel stops and then read the indication on the
scale. Repeat this procedure and take the average of
three measurements.

Reel

$&<&:pr .
20,

Fig. 17



2. Measuring the pinch roller contact pressure and the
auto-stop detection pressure

a. Use the spring weight scale (tension meter) to b. Use the scale (tension meter) to measure the auto-
measure the contact pressure between the pinch roller stop detection pressure. Hook the scale on the
and capstan. Hook the scale on the pinch roller arm detect cap at the end of the detect plate and pull it in
and pull it in the direction of the line running the direction of the plate in the PLAY mode as
between the axes of the pinch roller and capstan as shown in Fig. 19 Read the tension meter when the
shown in Fig. 18. Read the scale when the pinch shut-off operation takes place.
roller separates from the capstan and stops. The The standard detection pressure is 50 — 60g.

standard pinch roller contact pressure is 500 — 650g.

] ]

Tension meter Tension meter

kA\\AI\\XD

CATTTTTTD

T T

L & e

Tension meter Tension meter
Fig. 18 Fig. 19
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