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1-1.

TIMING CHART IN EACH OPERATION
Operation when the START/STOP button (S6)

is touched during the playing of a record.

(Refer to P.8)
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1-3. REPEAT Operation (Refer to P.8)
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1-2. Operation when the START/STOP button (S6)

iIs touched during lead-in of the tonearm.
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1-4. Auto-Return Operation (Refer to P.7)
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2. CIRCUIT DESCRIPTION

The PS-4300 features a DC servo amplifier circuit
to maintain turntable rotation at a constant speed,
and a system control circuit which turns the motor
and solenoid (PM201) ON and OFF, thus driving the
mechanism required for automatic lead-in, return,
and repeat actions.

2-1. SERVO AMPLIFIER CIRCUIT

The servo amplifier circuit i1s the same as that
used in the PS-3750. Note, however, that the center
motor shaft has been lengthened for full automatic
mechanism, and that a center gear has also been
added to this shaft.

The principles of the DC servo amplifier circuit
are outline in Fig. 2-1.

servo amplifier

speed detecting head
MG headlr———=—m==r>

Fig. 2-1.

The rotational speed of the motor is determined
by the voltage Eyy applied across the motor. Since E
(constant) = Eyy + ER, motor speed will be changed
by the value of ER, i.e., the changing value of R.

[f the motor speed varies from a fixed central
value due to external influences, corresponding
changes in the value of R will maintain motor speed
at a constant rate. Speed changes in the PS-4300 are
detected by the MG head mounted in the turntable
frame. (Opposing S-N magnets mounted with high
degree of precision in the outer circumference ot the
turntable platter). Frequencies detected by this head
are 284 Hz at 33 rpm, and 384 Hz at 45 rpm.
Changes in these frequencies are converted into
electrical changes, which then change the value of R,
by the servo amplifier.

As Fig. 2-2 shows, R is not an actual resistor; the
changes in impedance between the collector and
emitter of a transistor are utilized instead. And since
this impedance Z, is changed by the voltage applied
to the base of the transistor, all that 1s required to
maintain constant motor speed, is a means of varying
base voltage in proportion to speed changes.

servo amplifier

E (constant)

MG head|-----—------- Enm

Fig. 2-2.

When Motor is Started Up (see Fig. 2-4)

I. When the power switch is turned ON, Q104 is
still OFF since no MG head output has yet
arrived at Q101. C107 is charged up via R112.

R

QI10S is turned ON when the charging voltage
(QI0S5 base voltage) exceeds +Vgg (QI10S5
emitter voltage).

3. Consequently, Q107-Q110 are all turned ON,
the motor power supply voltage is applied
directly, and the motor commences to rotate
immediately.

4. If ripple voltage is allowed to flow to the motor
at this time, hum would occur, but this is
prevented by D104.
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Limiter Circuit (Q101 and Q102) (see Fig. 2-4)

. Once the turntable starts to rotate, the MG
head produces an output signal.

2. Although the MG head output is almost a
perfect sine wave, some level variations do
occur. If these exceed a certain level, the sine
wave is passed through the circuit consisting of
Q102 and QI101, the diodes DIOI and D102,
and C103, where it is changed into a constant
level square waveform.

Waveform Shaping Circuit (Q103 and D103)
(Fig. 2-4)

1. Since the Q102 output waveform is still not
perfectly square, it is amplified again at Q103
to produce a perfect square wave. The purpose
of D103 is to keep the base voltage of Q103 at
¥ 0.6 Vp-p.

2. Insertion of the QIO0I—-QI103 limiter circuit is
to prevent accidental detection of AM fluctua-
tions as speed changes (FM fluctuations).

Differential Circuit (C106, R110, R111) (Fig. 2-4)

In order for the square waveform appearing at
the collector of Q103 to trigger the sawtooth wave
generator transistor Q104 in the next stage, it has to
be changed to a differential waveform. This occurs in
the differential circuit (C106, R110, R111).
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Sawtooth Wave Generator Circuit (Q104, C107,
R112) (Fig. 2-4)
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When Q104 is OFF, C107 is charged up via
R112. The ® part of the differential waveform
from the differential circuit turns Q104 ON,
resulting in the immediate discharge of C107.

The collector voltage of Q104 is then rapidly
reduced to 0.

With the arrival of the non-positive part of the
differential waveform, Q104 is turned OFF.
Consequently, C107 charges up again in the
manner shown in Fig. 2-3.
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Fig. 2-3.
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Comparator Circuit (Q105, Q106) (Fig. 2-4)

|. The sawtooth waveform then arrives at the
comparator circuit (Q10S5 plus Q106). The base
of Q106 is biased by a basic voltage (which has
be divided into B® by means of RV102, RVI103
(or RVIO01,RVI104 at45rpm),R115 and R116.
The emitter voltage of QI0S5 is consequently
held fixed by this basic voltage, so QI105 will
turn ON when the base voltage (sawtooth wave)
exceeds the emitter voltage +Vgg. So during
the period when the basic voltage (emitter
voltage) +Vgg is exceeded, a negative plus
appears on the collector side of Q105.

motor rotation slows
sawtooth wave

2. Consequently, if the
down, the frequency will
decrease, thus increasing the period during
which Q105 stays ON. The output pulse width
is thus expanded. If on the other hand, the
motor rotation speeds up, the sawtooth wave
frequency will increase, thus decreasing the
Q105 ON period, and resulting in contraction
of the output pulse width.

Pulse Amplifier Circuit (Q107) (Fig. 2-4)

Besides amplifying the pulse, Q107 also operates
as a phase converter providing positive pulses for the
next stage.

B+

Smoothing Circuit (Low-pass Filter) (Q108, R119,
C109, R120, R121, C110, C111) (Fig. 2-4)

These two filters, one formed by R119 and C109,
and the other by Q108, R120,R121,Cl10and Cl11,

act as a differential circuit converting the input signal
arriving at this stage, into a DC voltage in proportion
to pulse width.

DC Amplifier Circuit (Q108, Q109) (Fig. 2-4)

QI08 and Q109 make up the DC amplifier
circuit which amplifiers the DC output signal from
the previous low-pass filter. (Q108 also forms part of
the low-pass filter).

Control Transistor (Q110) (Fig. 2-4)

The impedance between emitter and collector of
Q110 is changed by the amplified DC voltage, thus
controlling the voltage applied across the motor.

Operation of Servo Mechanism (Fig. 2-4)

[f the motor speed is increased, or decreased, by
even the slightest amount, above or below a specific
value, the servo circuit is activated in the following
manner in order to restore motor speed to the
specific value.

. When motor speed is increased, the frequency
of the signal produced by the MG head becomes
high, resulting in a reduction of the Q104 ON
period, and contraction of the Q107 collector
output pulse width.

2. The DC output signal from the low-pass filter
consequently decreases, and the collector —
emitter impedance of the control transistor
increases, thus reducing the voltage across the
motor terminals. Motor speed is therefore
returned to normal speed.

3. When motor speed decreases, exactly the
opposite process results in corrective speed up
action.
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Speed Selector Switch (Fig. 2-4)

|. The switching action is achieved by changing
the basic voltage by means of a voltage divider
resistor connected to the Q106 base circuit.

b

This basic voltage has been set lower for 45 rpm
than for 33 rpm.

3. Therefore, when switching from 33 rpm to
45 rpm, the Q107 collector output pulse width
is widened, thus increasing the low-pass filter
output level. The Q110 collector — emitter
impedance is consequently decreased, and the
motor speed increased. When the speed
increases to a certain level, the servo circuit is
re-activated to stabilized motor speed again.

4. When switching from 45 rpm back to 33 rpm,
motor speed is slowed down by the reverse
process.

Phase Switching Circuit (Fig. 2-5)

Since the PS-4300 incorporates the BSL (brush-

less and slotless) motor, switching elements are
required in place of the brushes. And since itis also
a bi-polar 3-phase motor, use is made of the rotor
magnet’s N pole edge leakage flux. Consequently,
motor saturation inductance (1, 2, 3) is saturated by
this flux at every 120° of rotation.

A signal of approximately 1 MHz is produced by
the Colpits oscillator (Q111), and then applied via
the damper emitter — follower (Q112) to the resistor
plus saturation inductance series circuit (R129 and 1,
R133 and 2, R137 and 3). Inductance consequently
varies in level by about S times during the saturation/
non-saturation period. This means that the voltage
across both ends of the saturation inductance also
varies in level by about 5 times.

If voltage is set to above 0.6V during the non-
saturated period, but below 0.6V during the
saturated period, and the saturation inductance
connected to the bases of Ql13, QI1S and QI117,
these transistors will be turned OFF during 120° of
rotation, but turned ON for the remaining 240°.

[f the phase switching transistors Ql114, Q116
and Q118 are driven by the collector voltage, each of
the phases will be turned ON in turn with each

successive 120° of rotation, thus rotating the motor.



2-2. SYSTEMS CONTROL CIRCUIT

This circuit includes a return position detector

circuit, plus 3 separate flip-flops:— a start-stop flip-
flop (Q209, 210), a repeat flip-flop (Q217, 218),
and a motor flip-flop (Q212, 213).

ks

2

2

I

Operation when power switch turned ON.
(see Fig. 2-6)

When the power switch is turned ON, C209 1s
charged up, and Q211 turned ON. (@ and

(2) in Fig. 2-6).

Once Q211 is turned on, currents flow through
D210, D214 and D209 ((3), (4) and (§) in
Fig. 2-6), resulting in the resetting of each of
the flip-flops (i.e., Q210, Q212 and Q218 are
turned ON, and Q209, Q213 and Q217 turned
OFF). This situation thus maintains circuit
stability.

Since Q214 is also turned ON, the Q108 base
1Is grounded. The motor will not start because
Q108, Q109 and Q110 are OFF.

And since Q207 1i1s turned ON by the bias
applied by the charge on C2035, resulting in
Q208 being turned OFF, nor will the solenoid
be activated.

Operation for auto-start (see Fig. 2-7)

When the START/STOP switch is turned on—

A negative trigger signal is generated on the
collector of Q204 (which forms part of a
Schmitt trigger circuit). This signal passes via
C207 and C208 to invert the Q209, Q210
start-stop flip-flop. That is, Q209 is turned ON,
and Q210 turned OFF. The same instant that
Q209 is turned ON, the START indicator
(LED) D201 lights up ( in Fig. 2-7). As a
result of the current (Cg)in Fig. 2-7) flowing

through D215, the Q2213 collector potential
will drop, thus resulting in the inversion of the
motor flip-flop Q212, Q213 (Q212 is turned

OFF, and Q213 turned ON). Q214 is conse-
quently turned OFF, thus starting the motor.
(See current flow @ in Fig. 2-7.)

A positive trigger signal is generated on the
collector of Q203. This signal passes C203,
and is applied to the base of Q205 which is
thus turned ON. (See current (4) 'in Fig. 2-7.)
With Q205 being turned ON, C205 will dis-
charge, Q207 turns OFF, and Q208 turns ON.
Current thus flows to the solenoid, which

3.

I~

L

consequently activates the mechanism. Tone-
arm automatically lowers itself onto the record.
(See current (5) in Fig. 2-7.)

Operation for auto-return (see Fig. 2-6)

When the power switch is turned ON, and Q222
and Q223 turned ON, the auto-return detector
lamp PL201 lights up. (Current flow (6) in
Fig. 2-6.)

When the tonearm reaches the return position,
a shutter 1s opened, and light from PL201 falls
upon PC (CdS). The resistance of PC conse-
quently decreases, resulting 1n the Q220
collector potential being dropped, and the
Q219 base potential being dropped through
C218. Consequently, Q219 1is turned OFF,
and Q206 turned ON. (See current @ and
(8) in Fig. 2-6.)

The base of Q207 is thus grounded, resulting in
Q207 turning OFF, and Q208 turning ON, and
a current flowing through the solenoid.
(Current (9) in Fig. 2-6.)

The auto-return mechanism i1s thus activated,
and the tonearm returns to the arm rest. The
shutter then closes again.

With the activation of the auto-return mecha-
nism, the S4 switch is turned ON mechanically,
resulting in the connection between R242 and
R243 being grounded, and C21S5 being thus
discharged.

Q211 is turned ON via C215, R243 and D211,
resulting in the flow of currents marked @
and @ in Fig. 2-6.

Consequently, flip-flops Q209, Q210 and Q212,
Q213 are inverted (Q209 and Q213 are turned
OFF, and Q210 and Q212 turned ON), or in
other words, reset. Q213 is then turned OFF,
resulting in Q214 being turned ON (current
flow @ in Fig. 2-6), and the base of Q108
being grounded. Therefore, Q108, Q109 and
Q110 are all turned OFF, and the motor stops
rotating. Further, since Q209 is turned OFF,
the START indicator lamp (LED) D201 goes
OFF.

In other words, the motor stops as soon as the
tonearm automatically returns to the arm rest.
All activity ceases, putting the system back
into the same status as when the power switch
was first turned ON.
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4. Operation when the START/STOP button (S6)

is touched during the playing of a record.
(see Fig. 2-7)

If S6 is touched during the playing of a record,
a positive trigger signal will be generated on the
collector of Q203, just as in the case when the
auto-start mechanism is activated. A current
flows through the solenoid, the auto-return
mechanism is activated, and the tonearm is
returned to the arm rest. (See current flow

(4) and (5) in Fig. 2-7.)

A negative trigger signal is also generated on the
collector of Q204, and is applied to the start-
stop flip-flop Q209, Q210 which is conse-
quently inverted. That is, Q209 is turned OFF,
and Q210 turned ON.

Q211 is turned ON, just as was described in
step 5, 6 for auto-return operation. The motor
flip-flop Q212, Q213 is also inverted — Q212
being turned ON, and Q213 turned OFF.

These 2 flip-flops are thus reset.

When Q213 is turned OFF, the motor stops,
and the START indicator lamp (LED) D201
goes OFF, just as was described in step 7 for
auto-return operation. That is, the circuitry is
put back into the same status as when the
power switch was turned ON.

5. Repeat operation (see Fig. 2-7)

When the REPEAT button is touched during the
playing of a record, the REPEAT indicator lamp
(LED) D203 lights up, and the record being played
will be played repeatedly until further action is taken.

. When switch S7 is touched, a negative trigger
signal is generated on the collector of Q216,
and is applied to the repeat flip-flop Q217,
Q218 which is consequently inverted. That 1s,
Q217 is turned ON, and Q218 turned OFF.
And once Q217 is turned ON, the REPEAT
indicator lamp (LED) D203 lights up. (See
current flow @ in Fig..2-1.)

2. Once the tonearm reaches the return position,
and the auto-return mechanism activated, thus
mechanically turning S4 ON, D219 will become
biased in the forward direction since Q217 is
ON. Consequently, unlike the auto-return case,
Q211 will not turn ON.

3. As a result, the start-stop and motor flip-flops
do not invert. Q209 and Q213 remain ON, and
Q210 and Q212 remain OFF. Q214 will there-
fore turn OFF, and Q108, Q109 and Q110 all
remain ON, which means the motor will
continue to rotate.

4. Also when S4 is turned ON, C214 is discharged,
and Q205 is turned ON via D206.

5. Q207 is then turned OFF, and Q208 turned
ON, thus passing a current through the solenoid.
This reactivates the lead-in mechanism and the
tonearm lowers itself onto the record again.

wWww.vinylengine.com



2-3. SCHEMATIC DIAGRAM (Fig. 2-6)
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2-4.

SCHEMATIC DIAGRAM (Fig. 2-7)

52
. B _ 0—| SPEED PITCH
QI03 25CI363  QI04 25CI363 JAasom L_JRVOl
MAIN BOARD PULSE OPERATION  SAWTOOTH_ | . lkﬁE‘J} ;
DIOII02 1T40 DIO3 1T40 L g . _ = - SR
s — ) S
Q105,106 2SC633A QIOT 2SA6TT QI08 2SA633A QI09 2SA677 QIO 25CII73
COMPARATOR PULSE AMP . v 7 MOTOR CONTROL
DC AMP
4 v -
RI02 RIOS RIO9 S C RII3 RVIO3 5
' = M 593, 31 3'3“%—“;38' il @rmoq DI04 EQAOI-I3R ' e
cio2  QIol 4 5 - Q07 p
SPEED DET HEAD GiTISLY 44— RIO6Z  Clo4 e | B RI25 QU0 |-
¥ T P % 00 X
RIO8
RIO| "‘ " 30 i o
Pt S I 00", | L & e
' R102 CI05 | RIO7 TR R 600 ok 5 ¢los 20%) oI o 0i0a & 047/50V
00K 10716V} 560 - e o0 o 560 we ' 3 :
[ | MOTOR
w  Ql01,102 2SC633A Qlll 25C633A  QII2 25C633A  QIl4 2SCI383  QII6 25CI383 QI8 25C1383 WINDING
LIMITER 0SC BUFFER \ ~ .
QII3, 115,117 2SC633A  PHASE CURRENT CONTROL
Q201,202 2SC633A Q203,204 25C633A Q205~207 25C633A Q208 2S5CI383 SWITCHING
DC AMP PULSE OPERATION SWITCHING SOLENOID DRIVER \
| l | D204 IT40 D205 IT40 D206 IT40 _ )
SWITCH BOARD 1 i PM20
SRS i — ' T LIO| J LINEAR | |
2.2k RI26 50 QlI2 RI35 %m SOLENOID
Rele PO RI3I Ik(IW) Ik(IW) '
56 120k Q207 R2I4 Q208 ) Ci3 k(W) ¢ l
START/STOP ] 560 (F 330p Clié RI36 ClI8 c@ 1 SENSOR
L /ToucH 3 1 h. IRI29 1o/16V 270 10/16V RI37 10716V
(S‘HITCH) Q205 Qlll Ik RI32 R]133 S éik QU7 RI140
Ty [ | S8 I N R2I3 RI27 1[50/ 276 " 330 W i
| R20I " Q202 - Ik & :
0k | Tceol %06 ; " ." 3 LJL":CSERSU IBké Ri28 = ‘ gy ‘b‘ L-EI‘,u? \a R|39 TCn9
(/8W) 00 C202 R207 PRRGIS e RetS 12k T CIaT Uy Qi E 1750V 330 750V Quig |
47/10V 560 2 10206 jov| Q206 560 330p 1/50V
D20l ¢ e
SLP248B ;:{
¥ ' - ST
| 202 | | Q209,210 2SC633A 0209~214 M o e e e i
SLP24B I START—STOP FLIP-FLOP IT40 Q212 .213 2SC1363 Q214 2S5C633A Q22| 2SC633A Q223 2SClI73 -
D207, 208 1T40 Q2ll 25C633A MOTOR FLIP~FLOP e (14 Q219 2SCE33A COMPARATOR LAMP SWITCHING . JON: WHILE  PLAYING
9 > . 4
€209 R224 R248 )
28] sy L v 20l o] B Lo Lo
: R225 68k R227 68k D215 470k 47k |0k -
| '9230 H2¢1.41 ] D220 22
00k 356k c2i8 Q220 ] PL 20|
N 4, g%l?@ﬂ‘ﬂ“m"} Ro52 = |AUTO RETURN DET
v | ‘ e i L feote F2a5 25V S 2 oy 100 >
C207 | C208 = 210K 219 ¥ (2W) | PC
0.47/50V|047/50V 50V D221 R254 Cds
| : 33k 1 o
D203 - D219 IT 18 1T40 ] '
€ I | M - Q217,218 25C633A Gl T EQAOI= 065 e
D203 SLP248 e = R235 238 [ _ | I PR _ _
E.Eké Ik Ok 10k C214
R236 68k | 10716V S4 | g VS VOLTA
| b 7 | 0213 3 NEAERE3 RETURN | 0301302 10EZ | rower  SHLECOR  [BiER
P |REPEAT R239 10k T Q30| RED 120V ORG
i o1V ' OFF t—r—r— neovyeL | o € ‘ . I
(TOUCH SWiTCH) | ot b s i 3R302 0302 | HEov wr | oo it
SEEESSS C210 == o C2UZ [pom o R240 B Ok RETURN | - =i 'EE JQQUORY o e —(FAcmeut
o S oul [22¢ 047/50V| 04750V | ‘ \ b |0k T47/16V 3200 Dﬁ} I M Eil}du e -
s A0303 32V RED —o; 00—
S + 0N: MANUAL 3
. D216, 217 1140 - 400mA |
l T Tworrwo  |D303 ;,; Q301 25CIIT3 R30
_ _ e s o e———— T e EQAOI-08S~ REGULATOR . I
MANUAL POWER SUPPLY BOARD @
Fig. 2-7.
= 0z = - 18 —



3. MECHANICAL DESCRIPTION

Automatic Operation Mechanism

tonearm

See Fig. 3-4.

~main lever

- brake drum

motor shaft

See Fig. 3-6.

See F fg: 3-2.

Fig. 3-1.
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The PS-4300 is a full-automatic turntable system,
which means that the tonearm will move across to
the record and commence to play, and then return to
the arm rest again after the completion of the record,
simply by the operation of control buttons. This
cycle of operations is performed by the transfer of
a series of changes from the main gear cam to the
main lever. This series of changes is described
below.

Operations During Start of Play

1. The tonearm’s horizontal movement

I. When the metal part of the START/STOP
button is touched by the hand, the system
control circuit is activated, resulting in the

motor commencing to rotate, and current
flowing through the solenoid (PM201).

2. With current flowing through the solenoid, the
kick lever is pulled in direction @ resulting
in tip @ of the kick lever pushing against part
of the sub-gear (L). This sub-gear is thus
pushed out in direction @ to engage the
center gear mounted on the motor shaft.

(See Fig. 3-2.)

main gear

pivot

sub-gear (R)

sub-gear (L)

pivot

kick l'ever
solenoid (PM201)

coil

kick lever

Note:

When current passes through the
solenoid, the magnet exerts a
force in the direction of the arrow.
(Fleming’s left hand rule.)

Fig. 3-2.

2D

3. Once the revolving center gear engages the sub-
gear (L), the main gear will commence to rotate
in the counterclockwise direction due to the
driving- force supplied by the motor. It will
stop again in the position shown in Fig. 3-7.

4. The gear guide axis at the tip of the main lever,
is guided by the shaded section of the heart-
shaped cam groove located on the main gear,
moving across in a curved path @ to position
@ . Therefore, the main lever moves in the
direction of arrow @ . (See Fig. 3-3.)

@ @

gear guide axis

main lever

main gear

Fig. 3-3.

5. At this time, the lead-in lever moves in the
direction of arrow @, guided by the lead-in
cam which moves together with the main lever.
The tip @ of the lead-in lever moves to
position , pushing against a pin on the
brake drum in the direction of arrow @
And since this brake drum moves in unison
with the tonearm, the tonearm will moves
across (horizontal movement) in the direction
of arrow @ (See Fig. 3-4.)

: lead-in cam
tonearm lead-in lever

brake drum

- r ' tonearm shaft

tonearm
@ 7

Fig. 34.



2. Lowering of tonearm onto record

I.  The central axis of the push rod resting against
the tonearm lifter is on the position @ in
STOP mode. (See Fig. 3-5.)

2. During lead-in, the main lever moves across in
the direction of arrow @ (See Fig. 3-3),
resulting in the position of the central axis of
the push rod moving across as shown by arrow

@. (Fig. 3-5.)

tonearm lifter

main lever

' return cam

4

movement of the

main lever
Fig. 3-5.
guide-push e
N

lead-in lever

O
ot 17¢cm
'I-' 25¢cm
(©) [ A 30 cm
record size selector cam / d / \
/N
; /
/ ,/ /’ tonearm
A 7 | =
/ / / :
a P /
/ f-"; ."r
X 2 ~
1Z0r ,»"/ § stylus tip
B < /
25¢cm > / .
\:f y ‘
30cm o /
. record size

selector link

16

3. The guide-push stopsat the position determined
by the surface @ (Fig. 3-6) of the record size
selector cam. The push rod consequently
descends to position (E) (Fig. 3-5), resulting
in the tonearm lowering onto the surface of the
record for the commencement of play.

4. The position where the tonearm lowers (30 cm,
25 cm, 17 cm) is determined by the position of
the record size selector cam shown in Fig. 3-6.
The guide-push of the lead-in lever moves across
in direction of arrow during lead-in; and
meets the size selector cam at surface © (for
the 30 cm example shown), thus determining
the drop point at the outer edge of a 30cm
record. That 1s, this position determines the
distance moved by the lead-in lever, which
consequently determines the rotational angle
of the brake drum (and of the tonearm as well).

Operation During Return of Tonearm

Although the return operation can be activated
in 2 different ways, the operation itself is the same.

I. Tonearm made to return during playing of a
record by touching the START/STOP button.

2. Automatic return as a result of the tonearm
activating the record end detector mechanism
(luminous sensor record end detector).

|. While the record is being played, the main gear
and main lever are in the positions as shown in
Fig. 3-7.

[f the START/STOP button is touched during
play, or if the record finishes playing, the
systems control circuit is activated. A current
flows through the solenoid, and the kick lever
moves 1n the same way as at the biginning of
record play (see Fig. 3-2). This time, however,
the sub-gear (R) is pushed back and engaged
with the center gear, thus rotating the main gear
again in the counterclockwise direction.

g

3. The gear guide axis at the tip of the main lever
1S moved across to position ® by following
the curved path @ due to the guiding action
of the shaded portion of the groove in the
heart-shaped cam positioned on the main gear.

- The main lever consequently moves across in
the direction of the arrow @ (see Fig. 3-7).

4. At this time, the push rod is forced back up
onto the main lever, resulting in the tonearm
lifting up from the record surface.



movement of the
guide axis during lead-in

gear guide axis
= pivot

—

main lever

movement of the gear

/ rotating direction of
the main gear

main gear

Fig. 3-7.

5. The return cam attached to the main lever
(see Fig. 3-5) pushes against the pin of the
brake drum, forcing the tonearm to move back
(horizontally) towards the arm rest.

6. The return operation is completed when the
tonearm arrives back at the arm rest. The
main gear comes to a stop In the position
shown in Fig. 3-3.

Brake Mechanism (Operation of brake lever)

A fixed amount of braking is applied to the
brake drum in order to assure smooth travel of the
tonearm during both lead-in and return.

Furthermore, a spring is also employed to exert
pressure upon the main lever in the direction of
arrow . (see Fig. 3-8), thus keeping the main
gear in the stop position. (See Fig. 3-3.)

brake drum

spring

(10—

‘\ main lever

Fig. 3-8.

f guide axis during return

1.7

Record End Detector Mechanism (Luminous Sensor
Record End Detector Mechanism)
(see Figs. 3-9 and 3-10)

This record end detector mechanism consists of
a lamp, a photo-conductor (CdS), and a shutter
connected to the shaft of the tonearm. Changes in
position of the shutter (due to the gradual inward
movement of the tonearm) results in changes in the
amount of light received by the photosensitive
element. When the stylus runs in the lead-out groove
of the record, the tonearm suddenly moves across by
a relatively larger amount, resulting in a sudden
increase in the amount of light striking the photo-
sensitive element, exceeding a preset value. An
electronic circuit is consequently activated, resulting
in current flowing through the solenoid.

~ turning direction of the

u’/ tonearm during play

el photo conductor
deSJ
13 ﬁ‘ ‘

tonearm shaft

lamp

shutter

Fig. 3-9.

turning direction of the
tonearm during play

/‘4’\

Ji.

e i 23

shutter

small amount
of change

large amount of

lamp change

Fig. 3-10.
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