SONY-00830

US Model
Canadian Model
AEP Model

UK Model
E Model

AEP, UK, E model

PS-X6: AEP, UK, E model

FULL AUTOMATIC
- STEREOD TURNTABLE SYSTEM

Cartridge in only supplied with the
turntable system of E model.

SPECIFICATIONS

GENERAL Wow and Flutter: £0.045% (DIN)
e ————— o
Power Requirements: - 120V ac, 60 Hz (US, Canadian model) 0.025% (WRMS)
110, 120, 220 or 240V ac, 50/60 Hz S/N Ratio:  73dB (DiN-B}

: (AEP, UK, E model) Initial Drift:  Within 0.0003%

Power Consumption: 8W (US, Canadian model) '
12W (AEP, UK, E model)

Dimensions:  Approx. 445 (w) x 150 {h) x 375 (d} mm

175 (w)x 578 (h) x 143/4 (d) inches TONEARM

including projecting parts and controls ———

Weight: US, Canadian mode!

Load Characteristics: At 15049 tracking force 0%
Speed Deviation:  Within 0.003%

Type: Statically balanced, universal pivot

Approx. 10.3 kg, 221b 120z (net) Pivot to Stylus Length:  216.5mm, 81/ inches
Approx. 12.1kg, 261b 110z (in shis)ping Overall Arm Length: 300 mm, 11 /g inches

AEP, UK, E model carton Overhang:  16.5mm), 2Y/3; inches
Approx. 10.9 kg, 24 tb (net) Tracking Error:  +3°, ~1°

Approx. 12.7 kg, 28ib (in shipping carton)
Tracking-force

TURNTABLE o ) Adjustment Range: 0—3g
Platter:  31.7cm (12% inches), - Shell Weight: = 10.5g
aluminum-alioy diecast Cartridge Weight Range: 2.5—-9.5¢g

Motor: DC servo-controlled motor
(brushless and slotless)

Drive System: Direct drive, crystal lock control system

Speed: 3315 rpm, 45 rpm

Starting Characteristics: Comes to nominal speed within a third

revolution (3313 rpm)

SAFETY-RELATED COMPONENT WARNING!!

COMPONENTS IDENTIFIED BY SHADING ON THE
SCHEMATIC DIAGRAMS AND IN THE PARTS LIST ARE
CRITICAL TO SAFE OPERATION. REPLACE THESE

COMPONENTS WITH SONY PARTS WHOSE PART

NUMBERS APPEAR AS SHOWN I[N THIS MANUAL OR
IN SUPPLEMENTS PUBLISHED BY SONY.

8—14.5¢g
{with extra weight)

— Continued on page 2 —

ONY.
SERVICE MANUAL




PS-X6/X7 (

CARTRIDGE {XL-15: E model)
Type:  Moving magnet type
Frequency Range: 10-30,000 Hz
Channel Separation: 25dB at 1 kHz
Output Voltage: 4mV at 1kHz, 5cm/sec. 45°
Load Impedance: 50k

Tracking Force:  1.2—25g (1.7 g recommended)
Stylus:  Sony ND-15G (conical 0.6 mil diamond)
Weight: 5.2g

MODEL IDENTIFICATION
— Specification Label —

PS-X6: US, Canadian model PS-X6: AEP, UK, E model
STEREO TURNTABLE SYSTEM - | STEREO TURNTABLE SYSTEM
SONY. soneL 10.PS - X6 SONY. WODEL 0.PS - X6
AC 120V 60Hz 8W ~ 110.120. 220. 240V 50/60Hz 12W
SERIAL NO. SERIAL NO.
MADE IN JAPAN MADE [N JAPAN 4-853~-094-01
PS-X7: US, Canadian model PS-X7: AEP, UK, E model
STEREO TURNTABLE SYSTEM - | STEREO TURNTABLE SYSTEM
SONY. MODEL NO.PS - X 7 SONY. MODEL NO.PS~ X7
AC 120V 60Hz 8 W ~ 110. 120, 220. 240V 50/60Hz  12W
SERIAL NO. SERIAL NO.
MADE iN JAPAN MADE IN JAPAN 4-853-092-01

— Power Cord of E model —
Euro-plug Parallel-blade plug

==
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SECTION 1
OUTLINE

1-1. MECHANICAL DESCRIPTION

Automatic Operation Mechanism

tonearm

lead-in cam

lead-in lever

See Fig. 1-4.

main lever

See Fig. 1-2.

Fig. 1-1.



PS-X6/X7 }

The PS-X6 and PS-X7 are a full-automatic turn-
table 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 per-
formed 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

1. 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 (PM).

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. 1-2.)

main gear

center gear pivot

sub-gear (R}

solenaid (PM}

sub-gear (L)

pivot

kick lever

solenoid. (PM)
magnet

coil

Note:

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

kick lever

Fig. 1-2.

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. 1-7.

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. 1-3.)

main lever

center gear

main gear

Fig. 1-3.

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 a2 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. 1-4.)

lead-in cam

lead-in lever

tonearm



Lowering of tonearm onto record

The central axis of the push rod resting against
the tonearm lifter is on the position © in
STOP mode. (See Fig. 1-5.)

During lead-in, the main lever moves across in
the direction of arrow @ (See Fig. 1-3),
resulting in the position of the central axis of
the push rod moving across as shown by arrow

(D). (Fig. 1-5)

tonearm lift

push-rod
- lever !
/E ! main lever
wp) (play)
@ ! ©
i
!
A/——" return cam
movement of
the main lever
Fig. 1-5.
guide-push
lead-in fever
8
17¢m
© 25¢cm
TR 30cm
' /@) 3
size selwtor// , @ MANUAL

S

stylus tip

.- selector link

SONY-00830 / DRUCK 1

| PS-X6/X7

PS-X6/X7 |

3. The guide-push stops at the position determined
by the surface @ (Fig. 1-6) of the record size
selector cam. The push rod consequently
descends to the lower position @ of the
main lever (Fig. [-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 ¢m, 17 ¢m) is determined by the position of
the record size selector cam shown in Fig. 1-6.
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 is, 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).
With the record size selector knob set to the
MANUAL position, the lead-in lever moves
a little and the tonearm does not move.

5. The attaching shaft of the guide-push is not
positioned at a center of the guide-push and
the edge of the record size selector cam is
formed a curve, so the fine adjustment of the
stylus drop-point can be performed by ‘turning
the guide-push.

Operation During Return of Tonearm

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

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

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

1. While the record is being played, the main gear
and main lever are in the positions as shown in
Fig. 1-7.

2. If 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 (PM), and the kick
lever moves in the same way as at the beginning
of record play (see Fig. 1-2). 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 direc-
tion.

3. The gear guide axis at the tip of the main lever
is 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. 1-7).

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.

gear guide axis

main lever

A‘ rotating direction of

the main gear

main gear

Fig. 1-7.

5. The return cam attached to the main lever
(see Fig. 1-5) 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. 1-3.

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. 1-8), thus keeping the main
gear in the stop position. (See Fig. 1-3.)

brake drum

main lever

Fig. 1-8

R.ecqrd End Detector Mechanism (Luminous Sensor
Record End Detector Mechanism)
(see Figs. 1-9 and 1-10)

This record end detector mechanism consists of
a lainp, 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
amoy’mt of - light received by the photosensitive
element. When the stylus runs in the lead-out groove
of tﬁe record, the tonearm suddenly moves across by
a reiatively larger amount, resulting in a sudden
increase in the amount of light striking the photo-
sensitive element, exceeding a preset value. An
electironic circuit’ is consequently activated, resulting
in current flowing through the solenoid.

ﬁ turning direction of the

u/ tonearm during play
tonearm shaft I ]—‘7gg§<)7 conductor

shutter lamp

Fig. 1-9.

turning direction of the
tonearm during play

| tonearm shaﬁ\‘
{
shutter 0
! ]
| 0
. [
‘ |
% 4
g ]

ismall amount

large amount of
lof change lamp change

|
‘ Fig. 1-10.

i
|
|
|
|
|
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1C4, D301,302
13 FREQUENCY DIVIDER
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Q401,402 0405,406 Q407 PLAY
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{ TOUCH SWITCH) & l
o, ; POSITION
oD #0403 swITeHinG Lo | " pET LAMP ORIVE
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TART/STOP D407 0409 [woToR oRIVE RELURY
Lo FIBIP- FLOP 57 ] i«¢ FLIP-FLOP  |—— . POSITION
408, 409 il Q411,412 ! PLI. AUTO RETURN
? a4 &S DETECTING SHUTTER
D406 K RESET oFF o | >
i Q410 © -S4 RETURN cds
ON: DURING RETURN
od N 7}” n " ( OPERATION OF TONEARM
s b ¢ [s
REPEAT :
{TOUCH SWlTCHTTi T D4i2 |
DC AMP FLIP-FLOP ¢ [+ I
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SECTION 2
DISASSEMBLY AND REPLACEMENT

2-1. REMOVAL Remove the parts in the numerical order.

Cover (top) Removal Power Supply/PLL Circuit Board Removal

1 @ rubber mat

@ turntable

© 74, B3x10

@74 B3x10 @ Power supply /PLL circuit board.

Bottom Cover Removal

insulator

Motor Removal

@ PSW3x14

@ bottom cover

/ /g TA, B3x10

@ A B3x10

@ insulator

O rPs3x6

© Unsolder nine lead-wires of the motor from
the servo amp/system control circuit board
and remove the motor.
(Refer to the mounting diagram on page 23.)




PS-X6/X7

Servo Amp/System Control Circuit Board
Removal

O7TA, P3x30 O 7A B3x10
w4
Control Panel Removal

0 TA, B3x10 @ servo amp/system control circuit board
5 NP S "

can be removed.

@ Control panel, touch switch circuit board,
power switch, record size selector lever

Sub-frame
sub-frame

: *, 1\
main lever ' \

kick lever
_solenoid (PM}

Sub-flame Removal

@ PS3x14 © return switch (S4)

® 74, B3x710

® P3xs8

@ snield plate
© r3x8

© 74, B3x10

(6]

servo amp/system]
control circuit ¢
board

o
(4] size selector
lever

€@ SC M3x6, hexagon socket

g 1.5mm

CD Unsolder five lead-wires.

© brake drum

phono
circuit board




PS-X6/X7

SPEED Switch ($2) Removal

0 insulator

© speed selector base

74 B3x70
0 SPEED switch (82} can be removed.

Tonearm Removal

€@ Remove the brake drum and five lead wires.
(Refer to Sub-frame Removal — € and @ .)

O TA, B3x10
{black)

11

Arm Lifter

@ cueing lever

1.5mm
O sc m3x3

hexagon socket

Note: o

Shaft Removal

@ push-rod

@ ring

spring

lifter base

Q

© ornament
screw

@ lift stopper

When installing the cueing lever, take care
to the direction of the ring spring @ -
After installing the cueing lever, make sure
that the push-rod is smoothly moved up
and down by the cueing lever.
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2-2. CAUTION FOR INSTALLATION

Record Size Selector Lever Installation

@ Set the record size selector knob to the
25 (10) position.
@) /nstall and set the record size selector
- lever as shown below.

_record size

17 (7) | selector knob

25-(10)
30 (12)
MANUAL

record size
selector lever

2

f control panel

@ record size
selector lever

. SC M3x6
hexagon socket

control panel

© Set the record size selector knob to the
MANUAL position and,
when touching the start/stop switch, make
sure that the tonearm does not move.

Lateral Balancer Weight Installation

parallel

SCM3x3,
hexagon socket

Q

1.5mm

lateral balancer weight

Anti-skating Compensator Lever Installation

0 Set the anti-skating force compensator knob to 0.
@ Turn the arm base fully clockwise.

@ Install the anti-skating force compensator
lever so that the clearnace between the
cam (B) and cam (C) is 1 mm.

O antiska ting force
compensator lever —___ _ | ’

SCM26x4,
hexagon socket

<

1.27mm

arm base

Lift Base Installation

Install the lift base so that the clearance
between the arm base and lift base is
3.5mm.

SC M3x4, O
hexagon socket

1.5mm

12
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Brake Magnet Installation

1. Remove the solenoid as shown below.

solenoid (PM}

sub-flame
(Refer to page10.)

kick lever @) P3x6

2. Apply the Sony bond master G580 to the

Brake Drum Installation brake magnet.

@ /nstall the brake drum at the tonearm shaft 3. Install the brake magnet as shown below.
and set the tonearm on the tonearm_rest. )
Move the shutter to align the face (C) of the
shutter and the face @ of the lamp holder

as shown below. mark -

@side view (N pole side) brake

magnet
lamp ho/a’er\ P @

shutter [
~wlezzzafm— )
CdS holder

Cartridge Installation

Install the cartridge into the shell with the
mounting screws so that the distance between
the 7«9// end and the stylus tip is 49 mm

{1 15¢ inches).

Fasten the screws lightly so
that the cartridge can slide
for adjustment.

shutter
fattached to the brake drum)

lamp holder
E ; shutter

CdS holder

Note: Make sure that the shutter does not touch
the lamp holder and the CdS holder.

Lead Wires Connection

blue (LE or G)

white (L)

\w‘/ green (RE or G)

o~ ~
1\ij /R}/

blue: left channel ground
white: left channel signal
green: right channel ground
red:  right channel signal
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SECTION 3
ADJUSTMENTS

3-1. MECHANICAL ADJUSTMENTS

Stylus Drop-point Adjustment

rubber cap

Brake Lever (1) Position Adjustment

1. Set the tonearm on the tonearm rest and
turn the adjustment screw as shown below.

adfustment screw
2.  Make sure that the tonearm moves smoothly.

N
~ N 3—4 mm
brake lever (1)

1. Set the record size selector lever to the 30
(12") position and make sure that the stylus
gets down on the specified point of the test
record.

test record: YFSC-16

Record size selector Count of
lever position drop-point
30 (127) 4 to 16
25 (10") 6 to 24
17 (7 7 to 25

Arm Lifter Hight Adjustment

2. If necessary, insert the screw-driver into the
hole and adjust the drop-point by turning
the adjustment screw.

To change the drop-point inward:
Turn the adjustment screw
slightly counterclockwise @
To change the drop-point outward:
Turn the adjustment screw

slightly clockwise

3. Once it is properly adjusted with a 30 cm
(12") record, the drop-point will be correct
for 17 cm (7") and 25 cm (10”) records as

well.
53—9 mamu Note: The stylus drop-point is changed to
(36—35") about 12mm (%) by one turn of the
j adjustment screw.
record
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3-2. ELECTRICAL ADJUSTMENTS

| PS-X6/X7
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Note: Wait a few seconds for warm-up- after the

power switch is turned on.

B+ (14 V) Adjustment

Adjust RV101 for 14V reading on VOM.

power supply /PLL
circuit board

RV101 vom
o
/o [\ ]
N
/7 ] )
[ 2]
14V dc
head holder
TA, B3x12 i—

Note: The clearance between the magnet
coated rim and the speed detecting head
is more than 0.3 mm.

Speed Detecting Head Output Level Adjustment

Before this adjustment, set the speed detecting
head on the head holder as shown below.

/%’?;;,
\ speed detecting
/ /§ head
<
head holder

S

1. Adjust the position of the head holder so that
the VI'VM reading is more than 30mV ac at
33153 rpm.

2. Make sure that the head does not touch the
turntable and tighten the screws securely.

servo amp/system
control circuit board

vTVM
(range: ac)

o
more than
30mV ac

(333 rpm)

Adjustment Location:

1.

VoM

turntable

{range: dc)

Automatic Return Adjustment

Move the tonearm into the turntable center by

hand so that the shutter keeps apart from the
!

CdS and lamp holder.

With the play switch (83) pushed, adjust
RV401 for 1.6V £0.2V reading on VOM.

Set the position of the stylus as shown below
and turn the adjustment screw for 5.1V 0.1V
reading on VOM with the play switch (S83)
pushed. )

56.5mm
(27/3,")

Adjustment Location:

— servo amp/system control board —

@ RS
—0
_o
Step 2: 1.6V +0.2V
Step 3: 5.1V +0.1V

control panel side

—

4. When playing the band 2 of the test record,
make sure that the tonearm returns from the
count 14 to 18 of the test record.

If necessary, readjust the adjustment screw.

5. When playing the band 3 of the test record,
make sure that the tonearm returns from the
position of 1 kHz signal.

If necessary, readjust RV401 and repeat above
steps 4 and 5.

brake drum

adjustment screw
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Turntable Speed Adjustment

1. Disconnect the white lead wire and adjust
RV 20! so that the stroboscope pattern appears
stationary.

2. Connect the white lead wire and make sure
that the stroboscope pattern appears stationary
after changing the turntable speed by hand.

Disconnect the
white lead wire.

Hall Device Gain Adjustment (3313 rpm)
1. Disconnect the white lead wire and connect the

regulated power supply as shown below.

regulated dc

power supply (variable)
ZI 75v de

Y
o Disconnect the
o— white lead wire.

J transistor circuit
——-;T' board

2. Connect VIVM to H1 and adjust RV202 for
1 1.9V ac reading on VTVM.

3. Connect VIVM to H2 and adjust RV203 for
| 1.9V ac reading on VT\_/M.

RV201

control panel side

servo amp/System
control circuit board

SONY-00830 / DRUCK 4

ADJUSTMENT LOCATION

[RETURN POSITION |

RV205 (H2)
OFFSET
vson i) |

RV202 RV203 [sPeED] RV202 Z_{ \/22)03
i) iz vt
GAIN
Motor Amp Offset "Adjustment (33 /5 rpm)
1. Disconnect the white lead wire and connect the 2. Connect VIVM or oscilloscope to H1 and
regulated power supply as shown below. adjust RV204 for OV dc VTVM reading or the
waveform on oscilloscope as shown below.
i ,’,",ﬁ’,,‘,ﬁﬁ,i‘iﬂp‘f,‘}y (variable) 3. Connect VIVM or oscilloscope to H2 and
o 1.5V de adjust RV205 for 0V dc VIVM reading or the
167 ®) j:J waveform on oscilloscope as shown below.
Waveform on Oscilloscope:
Note: Set the sweep time to longer for easy
° checking the waveform.
o jD\;';sgon/negt the
white lead wire,
ov o ov
RV204 (H1) B
A=B A=8
RV205 (H2)
transistor circuit board
e e 0 | 0 T T T T T vTvm oscilloscope
10E2 10kQ “{ ’
MA
el (L) | | O
10E2 10k "W\I‘_,_io *—'O
ST e
1000uF == rL [ Tovae] 7
6V 1000uF | |
16V X
! . i
_________ _I
transistor circuit board
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Replacement Semiconductors
For replacement, use semiconductors except in ( ).

Q106: 2SC926A
Q102,103 } 2SC634A

Q301-303 /" (2SC633A) 1IC2: MSM5811
1615141312110 9
L), o
L
£ 12345678
(Top view)
E c g
atoq; ZSAe7e  P1OTTT0 1082 (GTD)
" (2SA677) \ y
¢ }
L o .
E anode anode
E
C s
D301,302: 01299
(1T40)
Q101: 2SC1061 cahode
" (2sc1419)

anode

D106: 10D6 (S1B01-06)

cathode

cathode

2SA684
@105: (2SA773)
c e
]
£
Ecs EQB01-06
D10s: (EQA01-06)
1C3: M53293P (SN7493AN) cathode
1C4: M53200P (SN7400N) A
1413121110 9 8 (i
o -
anode
1234567
(Top view)
Note:

® Oo—: parts extracted from the component side.
® e—: parts extracted from the conductor side.

e W : nonflammable resistor.
® fwAJ-: fusible resistor.

® Color code of sleeving over the end of the jacket.

{REDNGRYY

N

SECTION 4
DIAGRAMS

4-1. MOUNTING DIAGRAM — Power Supply/PLL Board —

— Conductor Side —

US, Canadian model

AC IN

BLK
ORG RED

BT
POWER

0.033/125V
0.022/125V

VEL

[POWER SUPPLY/PLL BOARD]

AEP,
0 102 | 303 302 Ica 106 Q
ic i 1c2 301 163 ic
104 |
0 ied 106 -
101 302,301 0
102
WHT vio_ [
VIO N
RED

(WHT)(GRY)

Slp oG ]

X1 ]
(7864320Hz) J\

20 —




-X6/X7  PS-X6/X7 SECTION 4 | PS-X6/X7
DIAGRAMS

4-1. MOUNTING DIAGRAM — Power Supply/PLL Board —

— Conductor Side —

US, Canadian model AEP, UK, E model
Q 105 o 102 303 302 Ic4 106 Q 105 o 102 303 302 Ica o6
b 04 03 2 501 13 i 104 103 €2 301 Ic3
104 104
0 105 103 108 0 , 105 103 106
101 302,301 101 302,301
102 102 : ’
GP08-D) - v
VOLTAGE SELECTOR
cathode ( [ 1 BPJOZST
IYEL [BLU -
RED RED vIo
BLK ! _1}—\!
RED RED vio J
:lwde . B
5 [POWER SUPPLY/PLL BOARD] [POWER SUPPLY/PLL BOARD]
) A
(WHT)(GRY] (WHTHGRY)
- it
B01-06)
cathode
g
AC IN
povetd
6) 0033/ 3w
0.022/125
; L
s 2?5 29 28 27
I T» 0 28,29
LLON
[ oFF 21,22 21~ 25 L 21~ 27
) Ic2 ot Ic3
e. O—O—0O—®
)
COMPARATOR]
[>o-dL>
B
O——2—D
cket.

SONY-00830 / DRUCK 6



PS-X6/X7 |

4-2. MOUNTING DIAGRAM

| PS-X6/X7

PS-X6/X3

407 102
a5 a6 4 411 20! 416 105 103 302,301
D 402 404,405 414 412 410 a3 203 202 103
401 403 | 104 106
408 -
418 214 213 212 211
a8 219 40 a4 204 201 421 pird o e 2 301 .
Q, Ic 404 403 409 407 416 203 202, ct 102
402 405 414 415 207 508 ! ioi 303 302 Ica 06
401 406 413 ’ 208 209
28,29 28,29 28,29 X
%8 29
——21=21 23—27 26,27
! 1 3 [POWER SUPPLY/PLL BOARD]
s
= ] : m s1 A = . a ’(VCOM’l":()NENT §I9E) ~
" S BURT [ [ [TRANSISTOR BOARD] |Q| R
no2 B j 5 (CONDUCTOR SIDE) Tes]
s2 [SPEED - [ =¥
L /45 SPEED DETECTING 10 cl03
29 33 HEAD | 2200/32V
YEL 5
GRS : — ]
T < WHT/ORG RED AC IN
SERVO AMP/ (GRY) :
SYSTEM CONTROL BOARD, e (RED) =
(CONDUCTOR SIDE) RED )
( 2,27 26,27 N 21— 25 >
[CdS BOARD]
“YCONDUCTOR SiDE)
(GRY)
RIZ 33k ok a-C:—o 37z 7
[ LRV St LI & 8 g0
- S e : i R3T33% - DIO6
> T0 RETURN AW
BLK o ééJTEche SHUTTER =~
@PU ORG 1
WHT/BLU f
3 21 1
RED, 3N
<§g§g§§%ﬂ§gm> *\\I)"_—"_Q”_—" % 1 Ry A
USHES CLAW Fvio
DRIVE GEAR F 3 2 WHT J
1 WHT  RED
oRG 2 11720, i/21] .. =
(24— =] i !
= [MOTOR SECTION] et —d—(q |y -
aLK N (CONDUCTOR  SIDE) [NEON LAMP BOARD]
YeL ) o (CONDUCTOR SIDE)
( 0RG Iy
WHT/GRY WHT/ORG 8
BLK WHT/YEL
6—
'q s3 N / YEL (
I pLAY 3
(ON:?’%Rl;?G) 040 / WHT/RED (7 )
? |
A | {tvrgzr (\ RED . 9
WHT/BRN (5
a N e ) WHI/0RG 8
OFF
r{QON . WHT/RED (7Y
WHT/YEL (6)
$ [ aa WHT/BRN (5
« ] )
> ReD
sS4
RETURN
ON: DURING RETURN RED [vio  oRY w1/ [wHT/
OPERATION OF TONEARM GRY |Vi0
RARA | s g
| | I 3 v [START/STOR] CAUTION ON i
16 ! UCH SWITCH
5 : ,
; ! Apply higher d.
l, terminal marke:
ol Jowr W[ W0 [TOUCH SWITCH BOARD] ( side is equive
? ? IJB/ IJ% ? (CONDUCTOR SIDE) s in diagram.)

SONY-00830 / DRUCK 7



| PS-X6/X7  PS-X6/X7 |

102
416 }87 302,301 o 105 10 302,301

105 103 D 19 106

104
@ Q,Ic '0204 103 02 1c2 301 1c3
19 212 211 104 301 c3 o1 303 302 ica 06
20 105 103 Ic2 Q,1C
102 302 c4 !
101 303 106 . 28,29 28,29 T 29—
28
21—21 ~ 23-27 26,27
28,29 28,29 )\ )\
28 29 si [POWER]
- 26,27 LLON
zoa % [POWER SUPPLY/PLL BOARD] Do
& ) 2 ‘' (COMPONENT SIDE) - -
) g - AN b 28
: 1 ON — 2 % T S R e 4 [POWER SUPPLY/PLL BOARD ]
s ] [TRANSISTOR BOARD] 3| 2o - ~ | : o (COMPONENT s10€)
5 (CONDUCTOR SIDE) 2 — 7 A7)
2200/32v

€103
2200/32V

AC IN 2B

o anis

0 1]

26,z7>—j\—<21—-25>—ﬁ

il (4 Lo vo e i) ?S
{CdS BOARD] : D
CONDUCTOR SIDE) ) : 5
R SVeios .. ARIOS (wHT)
27250V 82K (W) (GRY)
O i WHT
“TURI03 RI02 3.3k gl
(g B a0y g | EE
$ | Pc pan RIT33% i «
AUTO RETURN cas
wo  CETECTING SHUTTER =~ PTI POWER
@ PLI VS VOLTAGE SELECTOR —l
WHT/BLU ' PT2 B00ST
N | & R RED ) Vio
] (wHT) 41
\; RED  e3y— ) 2I5 (GRY) %_P Lk =T ! ! 1 )
LVI0 ooy ] — . J \ — A o R0 € I J
@—D & *,
o 5y— [ Ic2 9q. w2 E i ‘ .
ORG (2> ing : I BV, _|
BIK ~24) 172 q -
- [MOTOR SECTION] [NEON LAMP BOARD]
BLK 25 N (CONDUCTOR _ SIDE) (CONDUCTOR  SIDE)
ORG COMPARATOR 3 C 524 1 C524 1 €524 | €524 |
| L—' 2608600 O3 60 O 63600 Gy O
O OwmD OmeOwer: 00000 O=0 OmOwQ 00000
WHT/0RG 5+ i436¢C 1436¢C i436¢C 1436¢
s 240V 220V 120V Iov
WHT/ YEL 6 |
/ YEL 3)
/ WHT/RED 7 ) Note:
( g 8RN TONEARM ® O—: parts extracted from the component side.
! — (9> ® e—: parts extracted from the conductor side.
5y— ~ N
e JWH/ORG gy BLK REDT GRN| BLUI lwm _
WHT/RED T
— . .
O WHT/YEL 6 o - norfflammfxble resistor.
ey — sl ol i O & MW fusible resistor.
e rT/BRN (5) 9 > f Wt , ,
| ren ) S |ReD WHT A L
R BLK o
YeL X [ PHONOBOARD)
| Bk (2 : B
o ek | ey ® Color code of sleeving over the end of the jacket.
GROUND
CAUTION ON NEON LAMP
PHONO PLUG
! Apply higher dc voltage to the
; terminal marked by .
{ - side is equivalent to + side shown
I in diagram.)
N——1=-9 — 24 —

SONY-00830 / DRUCK 8



' PS-X6/X7 PS-X6/X7

4-3. SCHEMATIC DIAGRAM
[NEON LAMP BOARD]

[POWER SUPPLY/PLL BOARD] Q0! 2506334 0301,302 1740 006 o i ;
BUFFER AMP  1C3 SN7493AN 0301 0302 R3l6 10k 1C4 SN7400N _ oo cos % DIOG SIBOI-06
1C2 MSM581I FREQUENCY DIVIDER 5 5 b ————M———— | FREQUENCY DIVIDER F ok fog, ipiz2 DR PPOIS.
PHASE_CONTROL )
@ t— Q106 25¢926A DIOI~104
o Q102,103 2SC633A QIO 25C1419
(786432012) g LAMP DRIVE "reG REG RIOO SF3D
0 —— ai01 39 /st
1 R37 A i
301 ) o
™ T e ba | %%
; Q302 25C633A Q303 25C633A c108 ’ T e Rio1
1 LOWPASS FILTER REG fogim 0103 10k
R305% R306 R307 RVIOI .
0k 33k 33k 0302 w03 el 0105 ACIN
® 30418 . R3ia 6.8k oios  EQAOI-06 ‘
1750V 50 %0
303 L 18 : iov :
, T T s . J :
L . 55
|y IR304 ” ‘ RiO7
R30I L R302 w03 "
22k% iok im - —— J
I ] 1 - 4_ -
4 . QI04 2SA677 QI05 2SAT73
REG REG
s %
33045 - =45 I - _ - - _ L
R209 r208 Q203,204 Q205 Q206 Q207,208 Q209,210 1C1-34 uPC324C I
BT Rgo Feak 25C633A 250677 2SCE33A  2SATT 25C653A oA (TRANSISTOR BOARD] ~58581) g B
L COMPARATOR BUFFER AMP  SWITCHING SWITCHING SWITCHING - N
Q201 2SC633A Q202 2SC633A R205 q tRe3! R233 R234  RV204 = . O OwmO X 0000 ¢
e Giroame T st .t wonk Rzl fez =350k i 2 G Rese - l T - 14 36C 1 436¢C
(ST00M WAVE ) Toogs 01 W35L3 SE 3 ] RS Q211,213 25C1419 Sl [MOTOR SECTION]
PRODUCE AR 2 j s 18 208 2209 ’_@02'0 bese 3o 102" gow Q212,214 25A755 | | 240V 220V
IC1-2 uPC324C 0203 0204 1 1208 ]E0203 poee. MOTOR DRIVE
LIMITER AMP — r220 , i 2R IT40 w a2l -
100k R2I7 18 R219 7R240 1 ]
1k 33 33k 4+ iCi-1 A 0202 / 3.52w)
e 5 gk ey
SPEED DETECTING | a0 - o 0206 | 3 g 1 Ty 11 l_}
| ! ~ 2 B
HERD o0ar LTOT el Xo20 0047 Lralz () - ca06 6307 i e ?%2(2) 560 R ! Bow
TOUCH SWITCH] [ 215 A SO0V T Toa | 1G1-1 pPC3sac a2 e
{BOARD ! oA D201 1140 b2k iz éc u&P324 V203 Note: .
T e w Q= o Al cpacitorsare n u unles
: #R24] : indicate
i Q401,402 Be S [ ca0e 0405,406 25C6334 Q407 251475 | S | . BOWV or. less are not indicate
250334 Leao T 4} 530k SWITCHING SOLENOID ORIVE - ® All resistors are in ohms, /AW
=ss 0 AMP 47K ga03 | 100K Racs ca0s 405 " 0407 0214 L3 8] k2 =100082, M2 = 1000 kQ
([goueit.) 0401 @ i/50v o6 | T TG - ® All adjustable resistors have c
. . 002 S J s |(gg;gggl%5§$ggm) Z u g otherwise noted.
¢ | R2 =401 '—ﬂcévz ‘2420«3 2407 'Rﬁ?(e R ?g&" “-%%6 SD; WEOGNE%TJRING glé'FtlQZAS-WF pe L] -@— . nonflammable resist
@D 2.4k To.0 - pLavl” pLAY {HALL DEVICE ) - - - o W fusible resistor.
o ! . pa coN Q419,420 2SCE33A
. — —
woar 0! RN D4la  1T40 kil O — T TONEARM  SECTION e [ : panel designation.
D40I~403 1T40 | 3 L0403 w2 4T Q417 Q418 Q421 25C1760 8 R-CH  L-CH
s6 ™7Q408,409 25C633A Q410 2SC633A| Q411,412 25C633A 25C633A 25C633A LAMP DRIVE ® 2
Touer, START/STOP FLIP~FLOP RESET MOTOR DRIVE FLIP~FLOP SWITCHING POSITION DET
LRas3 I =R
REPEAT. 2 C407  C408 L sR444
10K L ¢ R442 & E:
' ogr oo i LS new 32 ue BT g, FH—3 % S
RIS = = Ral6 23V ¢ 04159
180k i90K_| sao Rl {s !
D404,405 R4I7 120k R418 120K Dﬂ‘m 045 crr [CdS BOARD)
1 . -
1T40 x X% S I S0 sz?5.§ a0 ¢ x s L
408 557 s 409 0418 3 )
R0z j i
BT Fre SR446 ] a ® Switch
1 i
Q415,416 2SC633A égg(}%g;ggg . Ref. No. Swite
0a13REPEAT FLIP=FLOP . D406~409 1740 r - NG SHUTTER S1 POWER
i¢ {s v S4 RETURN
Q413,414 25C633A — B0 AT o (/ON:DURING RETURN 32 SPEED
" R428 RA30 C4l2  C4l3 OFF ON < QPERATION OF > S3 PLAY
C AMP 256k TONEARM
10k__ 1750 1750V Ra3l sS4 RETURN
@ R432 o o Re33 700K RT
180k 180k S5 STA
0414 i cIs, REPEAT
can R434. 120K Razs 1ok D412 33w . S6
A R429 " b Yy
T TV EAE (P T 5
Too! ’ aas 0410 D4t o
] .
Note: The components id
[SEAVO AMP/SYSTEM CONTROL] Replace ¢
D410~4I13 IT40 ” BOARD safety. Rep
— 25 — — 26 —
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-X6/X7

PS-X6/X7

[NEON LAMP BOARD]

1C4 SN7400N : : Ci0 CarRntane
FREQUENCY DIVIDER sf‘zfggm 308 iz utyg%ﬁgﬂo{- z p
Qi06 25C926A  qi02,103 25C633A QIOI 2SCI419 o104
LAMP DRIVE "Rt REC w00 GPO8-D
Q10! 3.9
RIO3 RI02
6.8k 33k
LRio
il w | " i
DI0S
pios EQAOI-06
LRio7
=10k
Ql04 2SA677 QI05 2SA773
REG REG L
Q209210 ) Tic1734 ppc3zac .
25C633A oRive_Ave I [TRANSISTOR BOARD]
lSWITCHING
IR231 R233 R34 R4 o - I
Rez9 330k 10k 39K 10k - | H9 = —
10k 3o
A Q211,213 25CI419 MOTOR SECTION
R l
9209 0210 R236 39k o Re37 Q212,214 2SA755 [ ]
2208~ X203 MOTOR DRIVE
T R 1T40 — . l
+ 1C1-1 A D202
d R226 ]’—4
8- R225 D202 560 %%02
39K 1740 a7k
1C1-1 pPC324C
0C  AMP RV203
R227 4Tk Qi3
20 #ReGT
3.92W) 3] '
M
1 [0S SHENGo , n - L g
T T
5GF-MS-07F
3 a(OVRURNG ) finacy DEwice ) _ - " _
oo Q419,420 25CE33A
- LAMP DRIVE — TONEARM  SECTION —
D4l4  (T40 - -
Q417 Q418 C R - -
2506334 25C633A | Q42) 2501760 0421 R-CH  L-CH
SWITCHING POSITION OET
Lraas
R442 R443) TSk Lpass  Lraan R449 RED
0414 6.8k 2470k 3 ont Wl
I¢ " ALl e ok 1T R450 Feed) S
2 Wl A
b e R | 5T L
fae Uik : ° 9 ?__|[PHONO BOARD]
33K 33 0419 o>
4 — =
D476 < >
EQA0I-06
T
N e e
S4 RETURN
J_jo <0N‘-DUR|NG QENRN)
OPERATION OF
OFF ON TONEARM
I
ICI yPC324C
[SEAVO AMP/SYSTEM CONTROL] u
BOARD

SONY-00830 / DRUCK 10

C 5241 €524 €524 | €524 |
%0086 00 w0 GOm0 O 200000 1 OmOmG OmO
O OmD QuOm: 00009 OmO OmO=Q 00000
1436¢C 1436C 1436C 1436C¢C
240V 220V 120V 1ov

Note:

® All capacitors are in uF unless otherwise noted. pF = uuF

50WV or less are not indicated except for electrolytics.
® All resistors are in ohms, %W unless otherwise noted.

k =1000Q, MQ = 1000 kQ

® All adjustable resistors have characteristic curve B, unless

otherwise noted.
o -
o WA} fusible resistor.

e [

panel designation.

nonflammable resistor.

e Switch
Ref. No. Switch Position

S1 POWER OFF
S2 SPEED 33

S3 PLAY OFF
S4 RETURN OFF
S5 START OFF
S6 REPEAT OFF

safety.

5

The components identified by shading are critical for

2

3

e

%

Replace only with part number specified.

Replacement Semiconductors

| PS-X6/X7

For replacement, use semiconductors except in ( ).

Q106:
Q102,103,201-204
Q206, 209,210
Q301-303,401—-406

Q408420
m ¢
Bl
E
E

¢ 8

2SC926A

. 2SC634A
* (2SC633A)

Q104,205 2SA678
Q207,208 /" (2SA677)

c

)

E
£ N
C B

2SC1061
101,211 :
010,211, 213: (>5c1419)

2SA684
@105: (2SA773)

c
B@
£
Ecg

2SA671
(2SA755)

R

Q407: 2SC1475

C
&)
E
5(.‘,9

H1,2: 5GF-MS-07F

Q212,214:

mark side

27

IC1: uPC324C

1C3: M53293P (SN7493AN)

1C4: M53200P (SN7400N)
1413121110 9 8

1234567
(Top view)

1C2: MSM5811
1615141312110 9

12345678
{Top view)

D101-104: 10E2 (GP08-D)
cathode cathode
D201-203 151555
D301,302 : (1T40)
D401-415

cathode

anode

D1,2: SLP24B

anode: cathode.

Fam <o

anode cathode

D106: 10D6

cathode

(S1B01-06)

cathode

anode

EQB01-06
(EQA01-06)

cathode

D105,416:



PS-X6/X7

SECTION 5
EXPLODED VIEWS

B

C

4-808-834-11 8
Cushion

x4853-0432 &
Case -Ass'y, Stroboscope

(NLE)T

| Printed Circuit Board,
. neon lamp

4-853-041-11
Plate. ornament,

4.853.059-11 ®

. Printed Circuit Board, “

power supply/PLL

P 3x 6, polycarbonate

4-836-828-01 ©
Emblem, SONY

I -~
3.701-441-21 B
Washer, plastic 4mm dia. (10.5)
4-852-046-00 >\/

Spring, toggle

1-516:288.00 @ _
Switch, slide; SPEED ($2) o’

<
.
3537-790-11 @
Holder, tension arm

4842153008

Cover, knob
/ YNy
Speed Selector Base Ass'y i .

/@ Emblem. QUARTZ._

%TA, 83x10°
@

Hoider, fuse

/
.%/Lever, speed select

4-845-562-00 8

X4845.502-4 (US, Canadian model}
X-4845-502-3 (AEP, UK, E model] )
Dust Cover Assy

4.842-220-11 (PS-X7) @

4.853-057-11 (PS-X6) {US model)
Rubber Mat

3.418-709-00 B
Label, ground terminal
AEP. UK model)

TA, 83x10

éf‘sw.?xb‘

i
i
‘ TA 83x]0
f

Label, sub-caution

US, Canadian model). |

2 ]

EP. UK, £ model)

3.491-201-00 ®
Rubber, stopper

4.845510.00 @ ‘
-~ Knob, SPEED

1.853-078-00 ®
Knob, selector

Printed Circuit Board, touch switch

TA, B26x8

7.671-114.01
Steel Ball 4mm dia.

2:653.07900 &

TA, 83x10 Sering Holder, switch
2853071000 !
Terminal
4 X-4853.0020 © e
Insulator Assy / s !
x
X-4853.044- E3 ! ’
-4853-044-3 (PS-X7) © ! \
X-4853-044-2 (PS-X6) | 9911-835-XX @
Control Panel Assy 485300400 Cloth
nob, POWER

Lever, size selecter

Note:
safety.

SONY-00830 / DRUCK 11

SC M3x86, hexagon socker

1-551-063.00 @&
Phono Cord

The components identified by shading are critical for
Replace only with part number specified.

wa é\/
TA P3xIBra 83410

.l
TAB3x10 1 J
[
~
| |
i

TA, B 3x 10 (black)

4.853-080-00 (PS-X6] {Canadian, AEP, UK, E model) F

370317000 ®
Label, transit screw

-
TA, B3x 10

I -
4-853-064-00 €
Cover (top}

‘] (UK model) Bl

; i”/ 0

See the exploded view 5.3,

S S —

7

| /
il

K 1442:870.00:

4-853-065-00 Q I
Turntable
il

Bracket, voltage selector
Supplied with
Power Transformer

4.808-459.01 &
screw {B), transit
o -

//'

]
~
H TA, B3x10

{7

Holder, power card

N
/ »,!,/ 4
» Keg
) | N
|

i

| Label, specification -
_PSW 3x

l tnsulator Base
I

TA, B3x10

Insulator

484550411
Cover, botrom

Label, caution

WS, Canadian mod

J/ {US, Canadian model)

7
4.853.841-00 (PS-X7) (US, Canadian modef)
4.853.842-00 (PS-X6) (US. Canadian model)
" 4-853.094.00 (PS-XE) [AEP, UK, E madel) A
Labet! ground caution=" 4-853-092-00 (PS:X7) (AEP, UK, E model) j;

]
4-845-506-00 A\‘ X-4847-021-0 -E,
Holder, hinge . Brake Drum (1) Ass'y, including
| parts marked ® A, 8

TA, 83x 10 —’

|
|
Holder, lead |
[
|

1.509547.00. 0
Socket;\3p;: AC IV:

)/@RK 3x6

Label, voltage selector
(UK model}

480503701 ®
Cover, voltage selector

X-4847.0050 @ -
Arm Rest Ass’y, micluding
part marked

P
~ 8

Gz

%Psw&’x(;

363677200 B
Spring

14

Ny
TA, 83x12 .{ I 1-543.066:00 F.
R Head, speed detector (MGH)

g Holder, head

. A
4.847-057.00 &
Spring

=g
483683600 (8
Spring

P3x20

X-4853-002-0 &

Ass’y
See the exploded view 5-2.

Printed Circuit Booard,
Servo amo/system controf

TA, B3x10

Note:

® ltems with no part number and/or no
description are not stocked because they
are setdom required for routine service.

® Al screws are Phillips (cross recess) type
untess otherwise noted.

(=} = slotted head.
e Circled letters { (B toZ) are applicable to
European models only.

A |

PS-X6/X7

| D

Switch, micro; return (S4)

Sub-frame Ass'y

A-4608-019-4 ©
Motor Ass’y, including
part marked ® A

4.847.054.00 ®
Sub-gear

E15

Kick Lever

™S

Wamm s~

£3. 7
G
=)
P
151665721 $3x 14
S S Washer, fiber 4mm dia,
PS3x6
i/ bl

|

/8,

|
|
i
I
< ’
i

®A
7-671-152.01
Steel Ball

Selector Link ~——_.

3425-197.21 ®
Washer, thrust (t0.5)

Heat Sink

~

370303701 ®

Spacer, mica ™

~.

&

P 3x6, polycarbonate ~=

e

~
Printed Circuit Board, transistor

Note:

Iteras with no part number and/or no
description are not stocked because they
are seidom required for routine service.

All screws are Phillips {cross recess) type
unless otherwise noted.,

{~) = slotted head

Circled letters {R) 10 (2} ace appficable to
European models only.

y % £15
£S5 4-847.002.00 ©
Main Gear
——

1452-059-00 ®

29

/ Magnet, brake

i

i

-

I
h
{
|
i

P3x8

7-533-051-XX ®
Holder, lamp

1454-155-00 € _
Solenoid, plunger; detector lever
-~ (PM)

1-514-722.XX ©
Switch, miniature; play (S3}

W4 mm dia.

4-847.019-00 @&
Spring

-
4-847-018-00 (A
Spring

~

.

™~

1-518-234-00 B
Lamp, pilot;
6V 100mA (PL1)

]

€83

4836-814-00 &

Holder,

P3x8

.817.044-00 (&
Rofler

/
/

~.
~

Cds |
1

Printéd Circuit Board, relay

4836-836-00 By
Spring

3-425.197-21 B |
Washer, thrust (10.5)

X-4847.006-0 \E
Main Lever Ass’y,
parts marked & A-

inchuding
g g

an
4.847.017.00 A
- Spring

ag
4:847-035-00 “A
Tube, cushion

e 484703500 A
ube, cushion

T 3-701437-17 K

9-971-850-XX B
Cushion (t1)

Washer, plastic 2mm di.
‘Klraﬁl
<&
4-847.016-00 ‘A
Spring (1), toggle
£2 4-847.024-00 ‘A

Return Cam

S I S ———
Brake Lever Assy (1), including |
part marked W A

- ———Braoke Lever (2}

£15

?

_4-853-087.00
Cushion, leac:

Lead-in Lever Ass'y

4-853-088.00 ‘A
Roller, lead-in

@5
Q. srorarira

Washer, plastic 2mm dia,
(10.25)

——————=Holder, phono circuit board

= Printed Circuit Board, phono

5-:

X-4853-063-0 ®
Ground Plate (A} As

b,

&
PYT
1-509-649-11 ©

Connector with S¢

1-509-55(
Connecro

4-853-038-11 (}
4-863-038-01 (}
Holder, screw

F—————

X-4853-014-2 (P:
X-4853-014-3 {P.
Head Shell Assy
part marked A A

]
i
|
!
|

A-4505-003-A
Cartridge Ass'’y,
including part m.

®A
A-4587-009-A
Stylus Ass'y, f.
part_marked ®

E modet



PS-X6/X7 PS-X6/X7

B Cc | D : A ] B Cc ' D

5.2 4-847.054-00 ® 5-3. . — — e 4
e Subgear _ 7 PSX7 model X-4853-004-0 ®

. Counterweight Ass’y / ‘
~ !
4 !
ELS ;;4‘84[006»0 > P
£18 ports morked s . B9 - 4.853-043.00 ©) (o /
% d Bearing, pivot =z ! X-4863-0200 ®
______ d - ; Lift Ass)
1 £5 D% 4-847.002.00 © / - X-4853.046-1 (P / 4
Main Gear 4.847-044.-00 B 1 Arm Pipe Ass'y ! X-4853-048-0 (PS-X6)
/K, E model 1 — Roller / = / Boss Ass'y, center
- l

I 1-661.283-11 (PS-X6) ®
Kick Lever
1452.059-00 ©
Magnet, brake
N

Lead with Ground Plate

X-4853-042-1'F
Lift Base Ass’y o -
Ground Plate (A) Ass'y / 2:203-518-00 ® X-4853-004-0 &

2-203-518-00

E
!
i
i
“3x6 H
i
|
|
{

4
|
|
|
| X-4853-063.0 ®
s ‘ i / Screw, pivot Screw, pivot Counterweight Ass’y
) = - : i i
e I
wdmm dia. aA 1
T 984701700 % 3.701-506-01 ® | X48530190 ©
Label, voltage selector Spring H | SC M3x4, Lateral Balancer Ass’y
& (UK model) - 1 I hexagon socket ! Q
) 1454.155.00 © .8 1 ] / 2203519008 370150601 ®
— ) - : 4847.035:00 ‘A 4-853-043:00 ® ) -203-519-00 & SC M3x4. hexagon socket
| 1576657219 Ps3x14 - §openoid. phunger.” detector fever @,.-f/ Tube, cushion \ Guide Spring (8)  x-2089.987.0 ® ! {, Nut, pivot fock g e
3 Switch, micro; return (S2) | ) PTT 1.7x25 Ground Plate Ass’y | <
1 . : 1.509.649-11 © / 4-847-716-00. )
) 4.836.836.00 ® ' | jth Screw Collar N 847.71600 O
L 480305400 & | ) / oring | e 481703500 # L Connector i __c’iw _______________ J Bearing, pivot
Screw | Washer, plastic | T Tube, cushion . fl—————
e
/ |52 3-542.694-00 ©®
e 4.853-043-00 B
889700 G i

Guide Spring (B)

Zivaftage:selector "

!%\ " :
e 370143717 B i Ornamental Screw
%2}}5—19{;27 @ | Washer, plastic 2mm dia.
fasher, thrust (¢0.5) f (10.25) 4-853-051-00®
/ & 2 Stopper, lift \'@
/ .4 I
. 4.847:016-00 &
. 9-971-850-XX © i
gy o0, Spring (1), toggie

g» PTT1.7x25

Sub-frame Assy ——/

3.701-505-00 (&
@ SC M 3x 3, hexagon socket \
4:847-024-00 ‘A - 2-203-519-00'&)
£2 Return Cam 4-844-045.0 (PS-X6] ©
Arm: Pipe

2.00 & X-4853-042-1'F.
Lift Base Assy

2-085-082-00 ‘A
Brake Lever Assy | luding ¥ i
\{ port merted g Washer, 711.5mm dia.

\ Nut (A}, pivet. lock
% X-4853-003:0 ©
Cam Shaft Ass'’y, cueing
2-085-058-00 (PS-X6) ©
Screw Collar 4.853-050-00- &)
Spring, ring

4-847-019-00 &

X-4853-009-0 ©)
Spring

Push-rod Assy

4-853-085-00 ©
Shaft, anti-skating compensator knob

~ N T ke Lever (2) 1-509-550-00 (PS-X6) (F. 185301500 ®
4-847-018-00 (4 Connector, head shell : ‘Holder, push-rod
sctor (MGH) i Spring 5 = PTT 1.7x25
} ! 4853096-00 | 484705500 ®
i Bes E15 | Sering
.

art marke: 3 )
£ Cushion. lead-in

, | //

@ 485308700 'As !

1-614-722-XX ©) i ! /

Switch, miniature; play (3. Lead-in Lever Ass’y 3 —————————— ~ [/ =
- < = - S

a
===  Jer115201 )
Steel Ball !
| i

/i Screw, lift
!

Wd@

081.731-00 A £r @

4.853.088.00 ‘A, 4-815-654-00 S
Roller, lead-in Screw, cartridge

4-853.042-00 B
Washer

AA
2

[}

12,

| Head Damper

1 4-847-059-00 ®
1

)

t

4-853-038-11 (PS-X7)

including I

4-853.038-01 (PS-X6) Cap, adjustment hofe | 4853-020.00 ©

W amm dia. \\ - T e 370143717 A " Holder, screw Knob, anti-skating compensator
| i Washer, plastic 2 mm dia. . =
700 B & (¢0.25) —_—————— e ————— —
v 7
Cam Assy, size selector €5 X-4853-014-2 (PS-X6) & ] 3-701-506:01 & ! .
Selector Link —~——._.__ e X-4853.014-3 (PS-X7) & - SC M 3x4, hexagon socket | gg%gg&;mh ® .
Head Shell Ass’y, including e ———— 7\ 1 3x4, hexagon socket
J pare marked A, B = 222731300 | [
83600 & — T e . e - Spacer
! ) 1-800-343.00 € I g Pl J =) .
342519721 ® €ds 4853.067-11 ©

Washer, thrust (10.5] > A-4505-003-4 s \ P Arm Base
: Cartridge Assy, XL-15; = amad >
TA B3c6 Ny Holder, phono circuit board including part marked @ A : i J
- N ! 4-853-005-00 &
v 52 Heat Sink ] ] Cam (CJ, anti-skating compensator
< - Ly ®
~. ! v e \ X-2089-618-1 {red)
<,L 4.836.814-00 & . . Printed Circuit Board, phono : ! oA & X-2089-618-2 (green)®
g\ Holder, Cds % A-4587-009-A y | xeoesg?.grg-a 5whiz}e/®
N Stylus Ass'y, including | X-2089-618-4 {biue; 4.-844-040-00 B
703-067- & ! o
g;aczraslzigg ® — &N . 4 part marked ® AA : Lead Assy ® Cam (B, anti-skating compensator
4 ‘ > ; - LW, external 3mm dia. [@
Holder, lsmp ~ % ;
1-518:234-00 & : 4844-044-00 ®
Larmp, pilot; % é b — - - Spring
P 3x86, polycarbonate —~ 6V 100m4 (PL1) P 3x8 oA 4-815.655-01 I 484104000 ® .
7 i-skatir ensator
. \\% X'2227.304-0 Nut {A), cartridge V Cap, anti-skating compensa ~
p ' E mode! Stylus Cover Ass’y !
/ N e T SR S ——— e e d w3
/ R
1 Board, : \
r g 7 T~ Shigld P
em control Printed Circuit Board, transistor é iold Plate [
s TA, P3x25
— P
x& cs3
SC M 2.6x 4, hexagon socket
1-632051-XX 484707400 ®
Holder, lamp Q& Lever, anti-skating compensator
{ .
Printed Circuit Board, relay
wdfor no Nate:
wse they Note: P3x& o ltems with no part number and/or no
vice. e items with. no part number and/or no 5 description are not stocked because they
ess) type 5 description are. not stacked because they are seldom required for routine service,
P rmu::‘;dllfm ;0““"9 sz;‘;:;e.lype ® Al screws are Phillips (cross recess} type
® Al screws are Phillips {cross re unless otherwise noted.
ticable to unfess atherwise noted. . {~} = slotted head
(—') = slotted he(a&)t @) are apaficable to e Circled letters { ‘A, 10 (Z, ) are applicable to
e Circled lenersﬂ | <|> £ PP European models only.
European models only.
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SECTION 6 _ .
Note: Circled letters (@ to @) are applicable to
ELECTR'CAL PARTS LIST European models only.

Ref. No. Part No. Description Ref No. Part No. Description
SEMICONDUCTORS = D401-415 ® 151555
= D416 EQB01-06
Transistors ’
H1,2 D 5GF-MS-07F
= Q101 © 2sc1061
= Q102,103 2SC634A
= Q104 © 254678 TRANSFORMERS
=Q105 © 254684
Q106 ® 25c926A
= Q201-204 2SC634A
= Q205 © 254678
= Q206 ® 2sc634a
= Q207,208 2SA678
= Q209,210 % 25C634A CAPACITORS
- Q211 ® 25C1061 1;1}11 ;ﬁ;?f;ie?{e in uF and ceramic unless
=Q212 ©® 254671 SOWYV or less are not indicated except for
= Q213 @ 25C1061 electrolytics. pF =uuF, elect=electrolytic
=Q214 ® 254671
= Q301-303 2SC634A
= Q401-406 25C634A
Q407 © 2sC1475
= Q408420 ® 2s5C634A
= Q421 © 2sC1173 £C102,103 1:123+ 32V e
C104,105  1-123-193- 1 16V  elect
ICs €106 - 1123-027-11 250V elect
IC1 @ upc324C C201 1-101-925-11
IC2 O wmsmss11 C202 1-121-651-11 16V elect
=1C3 ® M53293P €203 1-102-074-11
= IC4 © MS53200p C204 1-108-246-12 (&) 0.047 mylar
€205 1-131:212-11 @ 0.33 35V
Diodes
C206 1-121-951-11 B 0.47 50V
D1,2 © SLP-24B €207 1-101-925-11 @ 0.047
C208 1-123-191-11 @ 22 16V elect
C209,210  1-108-251-12 @ 0.1 mylar
C301,302  1-102-491-11 (A 51p
C303 1-121-391-11 @®'1 50V elect
= D201-203 151555 €304 1-121-952-11 @ 1 50V elect
C305 1-101-925-11 (A 0.047
= D301,302 181555 307,308  1-102:959-11 @ 22p

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

The components identified by shading are critical for %

safety. Replace only with part number specified.




PS-X6/X7 |

Note: Circled letters {(B) to (2)) are applicable to
European modeis only.

Ref. No. Part No. Description Ref. No. Part No. Description
C309 1-123-194-11 @ 33 10V elect SWITCHES
C310 1-101-919-11 & 0.0022
C401 1-101-923-11 @ 0.01
C402 1-123-191-11 & 22 16V  elect
C403,404  1-121-391-11 @& 1 50V elect
C405 1-123-191-11 @ 22 16V  elect S2 1-516-288-00 Slide, SPEED
C406 1-123-194-11 @ 33 10V elect S3 1-514-722-XX © Minaiature, play

~ ‘ S4 1-516-657-21 () Micto, return
C407,408  1-101-925-11 @B 0.047
C409 1-121-392-11 @ 3.3 25V elect
C410 1-101-923-11 @ 0.01 MISCELLANEOUS
Ca11 1-123-191-11 @ 22 16V elect
C412,413 112322811 ® 1 50V elect
C414-416 1-121-392-11 (&) 3.3 25V elect MGH 1-543-066-00
C417 1-131-201-11 © 22 16V tantalum

RESISTORS PL1 1-518-234-00 Lamp, pilot; 6V 100mA
PM 1-454-155-00 () Solenoid, plunger; detector lever

All resistors are in ohms. Common %W carbon

resistors are omitted. 1-452-059-00 Magpet, brake
Check schematic diagram for values. T 71 |

i\ }

- 1:508-897

S SEI LHAEPRS UK Ermodel)
1-509-550-00 @ Connector, head shell (PS-X6)
1-509-649-11 @ Connector with screw collar (PS-X7)

1-527-304-00 € Crystal 7.864320 MHz
1-533-051-XX @ Holder, lamp

R313 1-217-401-11 ® 150 %W fusible
(E, AEP, UK, Canadian model)

R448. ® 12 . metal oxide 1-551-063-00 () Phono Cord

k o 1-551-283-11 @ Lead with Ground Plate (PS-X6)

RV101 1-224-644-XX @B 4.7k, adjustable 1-800-343-00 (€ CdS

RV201 1-224-635-00 B 22k, adjustable A-4608-019-A @ Motor Ass'y

RV202,203 1-224-644-XX 4.7k, adjustable

RV204,205 1-224-645-XX 10k, adjustable X-2089-618-1 (red)

. X-2089-618-2 (green) Lead Ass’y,

RV401 1-224-636-00 (B 47X, adjustable X-2089-618-3 B (white) cartridge

X-2089-618-4 (blue)

PR

Note: The components identified by shading are critical for

safety. Replace only with part number specified.




Note: Circled letters () to (@) are applicable to

l PS-X6/X7

European models only.

Part No.

A-4504-003-A
including;
A-4587-009-A

A-4587-009-A
including;
X-2227-304-0

X-485 3-006-;

including;
3-701-614-00
2-054-625-00
2-056-532-00
2-224-08 1-01
11
2-227-313-00
4-815-655-01

01
4-853-038-
11

X-4853-018-0

2-227-313-00

3-550-734-00
3-701-613-00

ACCESSORIES & PACKING MATERIALS

Description
Cartridge Ass’y, XL-15 (E model)
Stylus Ass’y
Stylus Ass’y (E model)
Stylus Cover Ass’y

o . 2:PSXT7
@ Screw Ass’y, cartridge (3: PS-X6

(AEP, UK, US, Canadian model)

)

Bag, plastic
Screw (C), cartridge
Screw (A), cartridge

Screw (E), cartridge

Spacer
Nut (A), cartridge
01: PS-X6

Holder, screw (11: PS-X7)

®
®
®
®
®
®
©
©

Sub-counterweight Ass’y

Spacer (E model)

Cord, Holder, euro-plug (E model)

@ Bag, plastic; sub-counterweight

Part No.

3-701-616-00
3-701-630-00
3-701-806-01
3-770-314-11
3-770-314-11
3-794-124-11

3-770-314-21
3-770-314-21
3-794-103-31’
3-793-395-11
3-793-867-11
3-793-867-11
4-847-092-00
4-847-314-00
4-848-002-00
4-848-005-00

4-848-006-00
4-848-012-00
4-849-790-00
4-853-065-00
4-853-838-00

4-853-839-00
4-853-840-00
4-853-847-00
4-853-836-00

OeE®

OO 0000®E®

Clolele)

Description

Bag, plastic; shell

Bag, plastic; printed matters

Adaptor, 45 rpm

Manual, instruction (AEP, UK model)

Manual, instruction (E model)

Manual, instruction (US model)
Manual, instruction (Canadian model)

Gauge, tracking error check
Leaflet, caution; power cord

Leaflet, caution; rubber sheet (PS-X7)
Screwdriver

Bag, plastic
Cushion, arm-pipe
Box, accessaries

Bag, accessaries

Board, protection

Bag, protection

Sheet, protection (PS-X7)
Carton (PS-X6)

Frame

Carton (PS-X7)

Board, protection (PS-X7)
Cushion

Note:

safety,

The components identified by shading are critical for
Replace only with part number specified.
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HARDWARE NOMENCLATURE

Screw: —P3x10 o -
Reference N
L: Length in mm Z ﬁ E ﬁ Designation Shape ‘ Description Remarks
I*D: Diameter in mm [N S SELF-TAPPING SCREWS
| BN
Type of head D= i TA QE’ self-tapping screw ex: TA,P3x10
Indicated slotted-head only. PTP pan-head self-tapping binding-head self-
Unless otherwise indicated, it means @ screw tapping (TA, B} screw for
o lacement
cross-recessed head (Phillips type). rep
PTPWH pan-head self-tapping binding-head self
&E screw with washer face tapping (TA, B) screw and
Nut, Washer, Retaining ring: flat washer for replacement
N3 PTTWH pan-head thread-rolling binding-head {B) screw and
. @E@ screw with washer face flat washer for replacement
-Diameter of usable screw or shaft
Reference designation SEY SCREWS
sC 3 set screw
Reference - sC hexagon-socket set screw ex: SC 2.6 x 4, hexagon
Designation Shape Description Remarks [l socket
SCREWS NUT
P pan-head screw binding-head (B) screw for N [ ] nut
% repiacement @ @
PWH aa_ pan-head.screw with binding-head (B) screw and WASHERS
washer face flat washer for replacement w @ flat washer
PS pan-head screw with binding-head (B) screw and :
PSP %} spring washer spring washer for replace- sw @ ‘@' spring washer
ment LW @ internal-tooth tock ex: LW3, internal
psw pan-head screw with binding-head (B) screw and washer
PSPW ﬂ%ﬂ} spring and flat washers spring and flat washers for W external-tooth lock ex: LW3, external
replacement z@} washer
R round-head screw binding-head (B) screw for
& replacement RETAINING RINGS
K m flat-countersunk-head E (@] retaining ring
screw
G ip-type retaining rin
RK @3 oval-countersunk-head @ arip-typ fning ring
screw
B @ binding-head screw
T truss-head screw binding-head (B) screw for
63 replacement
3 83 flat-fiilister-head screw
RF & fillister-head screw
BV 83_ braizer-head screw

Sony Corporation

© 1977 77106104-1
9-958-419-01 34

Printed by: Schaltungsdienst Lange, Berlin (Germany)
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PS-X6/X7

1. Operation of Servo Amplifier Circuit (See Fig. 1-1)

During Motor Start

1.

Limiter Circuit 1. While Q202 is turned off, C204 is charged up
1. Once the turntable starts to rotate, an output through R210, R209 and RV201 (or R.2.08 anci
signal is produced by the MG head. RV201 for 45 rpm). But when the positive par
) ) ) of the differentiated wave turns Q202 on,
2. Although the MG head O“tp?” signal is fl sine C204 discharges immediately, resulting in the
wave, there is some fluctuation in amplitude. collector voltage of Q202 dropping to OV
Therefore, above a certain level, this sine wave ) o )
is changed into a constant-amplitude square 2. After the @ portion of this differentiated wave
wave. has passed on, Q202 is again turned off, and
C204 is charged up, resulting in the Q203 base
. voltage forming a sawtooth wave signal.
Waveform Rectification
1. The IC1-2 output signal is amplified by Q201 Comparator
to obtain a complete square wave signal. The ) . )
D201 is employed to maintain the base voltage 1. The sawtoot}? wgve signal is applied to the
of Q201 at £0.6Vp-p. comparator circuit form(f,d by Q203 and Q204.
The base of Q204 is biased by the reference
voltage produced by voltage division of B+ by
the output from R213, R214, R21S5 and the
phase control circuit.
Bt so-2
_ﬂﬂ_[L 33 =45 from phase
N L coni trol circuit
e sioness contror) RO9E o S8 gaozs azs az07
Q201 25C633A 02g2h28C533A 4 comparator butfer smp switching
S AN wor ) oF
(waveform shaper ) generator) 2 oo L R213E 0205 Re21g
1012 wPCIAHC ! ¥ IC1-1 WPC32AC
MGH * limiter amp 1C1~2 Q201 Q203 Rez3 OC amp
+
R0z -~ AL NI TN
MGH. &1 3 L .} Orp—
rotationsl soese [ 1 Lcaon - (reis amacy ‘ it
- R203 %0201 I F ce05 £ \coor .
520 R222 L
+1C202 IT401 I gRe2a
e

When the power switch is turned on, Q202 is
still turned off since an output signal from the
MG head is not applied to IC1-2. C204 will
thus charge up through R210, R209 and RV201
(or R208 and RV201 for 45 rpm).

Once the emitter voltage of Q203 (charging
voltage applied to the base of Q203) exceeds
+VpgE, this transistor turns on.

Q205 is thus turned on, thereby applying a
voltage to IC1-1.

This limiter circuit (JC1-2, Q201) serves to
prevent incorrect detection of amplitude fluct-
uations as frequency changes.

The square wave signal on the collector of Q201
is then applied to the phase control circuit.

Differential Circuit

The square wave signal on the collector of Q201
is changed to a triangular wave by C203, R206 and

R207

. The differentiated (triangular) pulse triggers

the sawtooth wave generator transistor (Q202).

Sawtooth Wave Generator Circuit

reference voltage

Fig. 1-1.
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Smoothing Circuit (low-pass filter)

This smoothing circuit has two filters (one is
made up of R217 and C205, and the other is ICI-1,
R218, R219, C206 and C207). These filters operate
as an integrating circuit which converts the pulse
signals into dc signals (the voltage level being in
proportion to pulse width).

DC Amplifier Circuit

The dc amplifier (that also serves as a low-pass
filter), uses ICI-1, and amplifies the dc output signals
from the previous stage.

Speed Selector Switch (S2)

1. The circuit time constant is changed by simply
changing the resistance connected to the base
of Q203.

SONY-00830 / DRUCK 13

is then sent to the servo control. And since
the base voltage of Q204 is reduced, the emitter
voltage (reference voltage) of Q203 also
decreases, resulting in the width of the Q203
collector output pulse being widened.

2. The dc ohtput voltage from the low-pass filter
consequently decreases, thereby increasing
motor speed back to the original standard value.

3. If, on the other hand, motor speed is increased
by some external influence, the servo control
mechanism reduces speed in the reverse manner
of that described above.

When rotational speed
ncreases:
Q203 base voltage !

+———reference voltage

: When rotational speed

slows down:

or Vout = V®1N x Gain when VelN is OV.

In this equipment, output levels of approx.
-1.5V to +13V are possible by applying @
voltage to VO through Q207 and R223.
When the speed selector is instantly switched
from 45 rpm to 33 rpm, V®yy becomes OV,
VO |y becomes positive, and VouTt minus,
thereby activating the brake operation.

4. If the frequency of the MG head exceeds foc
during forward rotation, Voyt becomes 0. or
minus, thereby slowing down rotational speed.
But during reverse rotation, the result is an
acceleration of the reverse rotational action.

5.  In order to prevent such “run-away” accelera-
tion, a switching circuit consisting of Q210,
Q209, and Q208 is employed, thus maintaining
forward rotation. .

Normal Operation

1. For normal operation, the emitter of Q210 is
fixed to a level of -0.5V by D203.

[39]

off.

Consequently, the base voltage of Q209 rises in
accordance with the R231/C208 time constant,
finally turning Q209 on once the base potential
exceeds +0.5V.

Q208 then turns on, and Q207 turns off.

Cyjonseque,ntly, no voltage is applied to the ©
ir?lput terminal of IC1-1. '

That is, the operation of IC1-1 will be stopped,
résulting in the output level reducing to QV,
and the slowing down of rotational speed.

The MG head output frequency consequently
drops below fo¢, resulting in a positive output
signal from the F-V converter, and forward
motor rotation. Once the IC1-1 output level
exceeds +0.5V, the reverse-rotation prevention
circuit is put into standby status.

This reverse rotation prevention circuit can be
switched off again extremely rapidly. When
Q210 is turned on, C208 discharges through
R233 to the B- bus.

Since the emitter voltage of Q203 is determined 2. The time constant for 45 rpm is designed to be 2. Maintaining Forward Rotation (See Fig 2-3) 2. %ince the base potential of Q210 is normally Strec
at this time by the reference voltage, Q203 faster than that for 33 rpm. W ® sional i lied he i il Kept at about 1.5V, Q210 turns on.
turns on when its base voltage (sawtooth wave) h ‘tching th d selec- L. hen a © signal is applied to e-mput ter@ma o .

. 3. Consequently, when switching the speed selec of the Hall elements, the motor is turned in the 3. Since the base of Q209 is -0.5V, Q209 turns men
exceeds the total voltage (emlt;er voltage ph}is tor switch from 33 to 45 rpm, the collector forward direction, but when a © signal. is O{ff' Q208 also turns off, and then Q207 turns oute
+V . So a negative pulse will appear on the ] ; e ’ : i ;
C011lge}i)tor e oni p 'output.pulse width of Q205 is w1dened?.thereby applied, the motor is turned in the reverse 311, dire

’ m“eas‘“_g the level of the lgw-pass.tllter DC direction. Therefore, the reverse rotation that 4. ﬁ“‘ @ signal is thereby applied to the © input stro
2. If the rotational speed slows down, the fre- output signal. Mot.or §peed is thus increased, is caused by applying © input serves as a brake terminal of IC1-1 through R223. deie
quency of the sawtooth wave will be low. followesi by re-application of the servo control for rapid stopping of the turntable.
Also, the output pulse width increases, because mechanism. (Conventional speed reduction systems use the
the on-time of Q203 becomes long. 4. When switching back to 33 rpm, the reverse phenomenon of hysteresis loss or mechanical ON o 1OFF]  ON—(OFF)  OFF 10N  ON-lOFF) “whe
On the other ‘hand, if the rotational speed sequence of events takes place. 10ss.) w207 o208 20 anro
increases, the frequency of the sawtooth wave o -
. . . 2.  F-V converter circuit R229 R231 233
will be high. Also, the output pulse width This circuit converts the frequency of the MG o )
is circ d
becomes narrow, because the on-period of Q203 45 rpm . . 4 . . D203 a
becomes short head output signal into a voltage signal in T2
’ - - C%fﬁ;eggce accordance with the curve as shown in Fig. 2-1. % o202
g B e .
33 rom
{When rotational speed (When rotational speed
slows down.) increases.) Ve W@
Q203 cag — A~ reference —F+— Fig. 1-3. * Conditions in brakes { ) refer
base voltage i : volage to reverse rotation case. [
1 1
] [ - e
0 .
0203 ' | ] —r Servo Control : f Fig. 2-3.
collector voltage Lo bt 0 ‘ 0 T fout e) !
—t — —_—— [f for any reason, motor speed decreases or f '33 . 284 equ:
- - i increz by the slightest degree, the serv oc (33 tpm: 284 12/ . for i
bocomes standard becomes increases, even . y ; e s .1g es gree, the servo ) ) Reverse Rotation
wider narrower control mechanism is activated to correct for the Fig. 2-1. Fig. 2-2.
deviation, and returns the speed to the reference L. When operating too fast during reverse rotation diffi
Fig. 1-2. standard value. This curve shows. “frequency against output (when the frequency of the MG head output spee
1. If the motor speed is decreased slightly, the voltage™ for both forward and reverse rotations. signal ‘exceeds f4.), Q205 is turned off and no play
Pulse Signal Amplifier ‘ . o . signal is obtained on the @ input terminal of .
P frequency of the MG head output signal 3. . DC amplifier (IC1-1) operation ICI-1. The output level of ICpI | Hzia ° corr
Besides amplifying pulse signals, Q205 also serves decreases. This signal is applied to the phase The output level of IC1-1 is determined by the from .the normalpl SV (relati ; en drOpS light
as a phase inverter which feeds positive pulse signals control circuit (IC2) for phase comparison. relationship: - v (relative 1o groun ) to
@ o Gai less than +0.5V, resulting in Q210 being turned
to the next stage. The resultant output, of decreased voltage level, VouT =(V’IN - V°IN) X Gain, Stro
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o be 2. Maintaining Forward Rotation (See Fig. 2-3) 2. Since the base potential of Q210 is normally Stroboscope This frequency is then fed into IC3 where it is
kept at about 1.5V, Q210 turns on. ‘ . . . further divided. A 480Hz signal appears at
1. When a ® signal is applied to the input terminal | The stroboscope system employed in this equip- terminal No. 8, and a 240 Hz signal at terminal
slec- ; ; 3. Since the base of Q209 is ~0.5V, Q209 turns ment consists of stroboscope stripes marked on the I
of the Hall elements, the motor is turned in the onsl pe stripes ma No. 11.
ctor forward direction, but when a © signal is off. Q208 also turns off, and then Q207 turns outer rim of the turntable platter, plus a neon lamp
eby applied, the motor is turned in the reverse on. ‘ directed onto the outer rim stripes. The number of The 240 Hz signal is divided again into a 120 Hz
> ‘ ) . .
DC direction. Therefore, the reverse rotation that 4. A @ signal is thereby applied to the © input stroboscope stripes for 331/3rpm and 45 rpm are signal by the flip-flop of IC4.
sed, is caused by applying © input serves as a brake terminal of IC1-1 through R223. | determined by the following equation: Although  stroboscope stripes designed with
itrol for rapid stopping of the turntable. 60 (m + 2f) smaller t/T ratios appear to be sharper to the
(Conventional speed reduction systems use the = -~ eye, they do require stronger illumination than
erse phenomenon of hysteresis loss or mechanical ON(OFF) ON—(OFF)  OFF —(ON) ON-(OFF) where n =number of stripes, is normally - available. The stripes marked on
loss.) az7 o8 0209 az10 m = the number of stripes to pass any one the turntable platter of this equipment have
2. F-V converter circuit R221 R229 R231 ” n233 ¢ point durmf lfsecond, H a t/T ratio corresponding to 13%.
This. circuit converts the frequency of the MG = ‘ = power supply frequency (Hz),
. . . : 1 D203 and N = turntable speed (rpm).
head output signal into a voltage signal in 222 08 232
accordance with the curve as shown in Fig. 2-1. I S ierT " %o Table 1 }*f’l
- i : " lail biemants .
1 - . < R225 RPM Number of stroboscope stripes
Nel 2 R224 50 Hz 60 Hz |
VE.y ™ w o W 1
! Conditions in brakes () refer 3315 180 216 l«——r————-
to reverse rotation case. 45 1331/3 160
0 f Fig. 2-3. . Fig. 2-4.
0 i h As can be seen from this table, the above 9
i or ~= fout e equation does not give an integral number of stripes
foc {33 rpm: 284 Hz)
21vo Reverse Rotation for the 45 rpm speed at 50 Hz.
the Fig 2-1. Fig. 2-2. Therefore, the strips of the stroboscope are .
snee 1. When operating too fast during reverse rotation difficult to judge at 50Hz, 45 rpm: However, this 480 Hz l l l I ’ I I
‘ This curve shows ‘“‘frequency against output (when the frequency of the MG head output speed error can be ignored while a record is being o b
quency ag p \ . L P
the voltage” for both forward and reverse rotations. signal exceeds fo), Q205 is turned off and no played. To eliminate this error, a 120Hz signal 240 Hz i l l l i
nal 3. DC amplifier (IC1-1) operation signal is obtained on the @ input terminal of corresponding to a 60 Hz power line is generated to | i | E
g : ] ) ICI-1. The output level of ICI-1 then drops light the neon lamp. o Pl
hase The output level of IC1-1 is determined by the . P
) i from the normal 1.5V (relative to ground) to ! B
son. relationship: less than +0.5V, resulting in Q210 being turned 120 Hz | !
. » . - !
svel, VouTt = (\g@IN - VGIN) X Gajrg off ’ & & Stroboscope Operation (See Fig. 2-5 and Fig. 2-6) E g | 5
ince or Vout = VYN x Gain when V7N is OV, ' 1 A sien . ) i P
L . al of approximately 7.9 MHz is generated
itter In this equipment, output levels of approx. 2. Consequently, the base voltage of Q209 rises in g pp y ; & ga’sge I I—l
. . . . by IC2 and the crystal oscillator, and then
also ~1.5V to +13V are possible by applying @ accordance with the R231/C208 time constant, - o ] -
° . . . divided within IC2. The output signal appearing
203 voltage to V7N through Q207 and R223. finally turning Q209 on once the base potential .
o N . . at terminal No. 1 of IC2 has a frequency of Fig. 2.5
When the speed selector is instantly switched exceeds +0.5V. 3840 Hz g. £-0.
iter from 45 rpm to 33 rpm, VEiN becomes 0V, Q208 then turns on, and Q207 turns off.
sin VQIN becomes positive, and Vpyr minus, 4 | ) . lied o ‘@
& thereby activating the brake operation, o onsequenF Y, no voltage is applie t.o the
ilue. input terminal of IC1-1.
sed 4. If the frequency of the MG head exceeds foc S, That is. th . ]
a . . .
trol during forward rotation, Voyurt becomes O or al ?S’ t.e oEeratlon of [C1-1 will t.)e stopped,
ro . .
! . minus, thereby slowing down rotational speed. res; t;lng lm t ¢ doutput level 1.'educmg to OV,
1ner . . .
! But during reverse rotation, the result is an and the slowing down of rotational speed.
acceleration of the reverse rotational action. 6. The MG head output frequency consequently S
5. In order to prevent such ‘“run-away” accelera- Qrop? k;elow fkc:c, r‘ei;xltlng mn a pOSlt:ivefoutput 7864320 Hz & 1c2 1 |
J tion, a switching circuit consisting of Q210, sxgr}[a romAt ¢ F-V converter, and forward : |
Q209, and Q208 is employed, thus maintaining o rotation.  Once the ICI-1 output level [ |
forward rotation. e.xceé s +0.5Y, the reverse-rotation prevention [ T i
J . circuit is put into standby status. ] crreunt |
i | |
N 10 tion 7. This reverse rotation prevention circuit,can be |, J
0 .
ormal Lperatl switched off again extremely rapidly. When
1. For normal operation, the emitter of Q210 is Q210 is turned on, C208 discharges through Fig. 2-6.
fixed to a level of =0.5V by D203. R233 to the B- bus.

SONY-00830 / DRUCK 14
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3. System Control Circuit 3-1. Operation when POWER Switch is turned on. 3. Q206 is turned on, so a voltage is not applied
. (See Fig. 3-1) to the @ input terminal of IC1-1 (route ).
The system control circuit is composed of the A .
following four sections: — 1.  When the power switch (S1) is turned on, C409 4. Q207 is turned off, so a voltage is not applied
1. Flip-flop for start/stop operation (Q408, Q409) charges up, and Q410 is turned on (routes to the © input terminal of IC1-1 (route ).
2. Flip-flop for motor operation (Q411, Q412) & ). 5. ICI1-1 does not operate, and the motor does not
3. Flip-flop repeat operation (Q415, Q416) 2. Once Q410 is turned on, all three flip-flops are turn.
4. Return-position detector circuit reset by D407, D406, and D409 to the follow- 6. Since Q406 is turned on (by the charge voltage
The control circuit is thus responsible for turning ing stable states (routes | & ). in C405), Q407 will turn off, thereby prevent-
the motAor and solenoid (PM) Cfn and off to drive th.e 1. Q408 .. ... off, Q409 . . . .. on ing the solenoid (PM) from being energized.
mechanical system, and activates the automatic 2. Q411..... on, Q412 ... .. off
lead-in, return, and repeat operations. 3. Q415 ... .. off, Q416 ... .. on
$2
Xy
- O - ] _ - L
R209 [r208 Q203,204 Q205 Q206 Q207,208 Q209,210
507 B0 feer 25C633A 250677 25C633A  2SA6Y7 25C553A -
COMPARATOR BUFFER AMP SWITCHING SWITCHING SWITCHING
0 202 2SC633A  [R205 g q {R23
O%ULFéSiﬁgu e SWITCHING 51%u ng@; 7229 2Red !%33
SAWTOOTH WAVE RV201 RZGII 3 R2i3z 1 0Ok
PRODUCE €203 0.001 22k :| 5.6k 18k 3 Q205 ‘gga 0209 Q210
i
IC1-2 pPC324C L ro0s 0203 o 2208 &203 -
LIMIT Rllkiz s 201] T Ra22 lj-aégl s 1T40
100k R217 R2I8 R219 E
Tk 33k 33 & 0202
MGH 82 T W
SPEED DETECTING Q02 | | 0206 | i %6 Ly ¥
ow T 4 Fooo |t | T S B3 i % R
{E%‘f;‘ SWITCH] g Lcooe 0201 1740 2820 e VT lTeea | IC1-1 uPC324C i
D - - 10/16V ‘ 1k 0C_AMP RV203
Q403,404 2SC633A R227 4.7k
',' TRIGGER " PU SEZGESERATO 560 [ 1 "
i 401,402 5 SR cacsL 0405,406 25C633A Q407 250475 |
25C633A  LRag nage Q404 | 330k SWITCHING SOLENOID DRIVE -
_—_;,(:; 0C AMP 4Tk o403 | 100k lgks 404 Q405 R410 Q407 -
( SWITC n) 0401 i/50v o406 | RAL -
. ’ [ e
¢ 8 Lcags PUSHES CLAW OF
492 R408 1127 Ral €406 (nﬁ‘ws GEAR
¢ | R2 =401 LHZGV 27403 '2?{ 33k 16V 560 =33 DRI 6,
01@D 2 1 o I e |ov !‘PLAY e
oN
! ” = ¢ —
oo D44 1T40 kil
D401~403 1140 | ¥™2 03 R ATk Q417 -
56 ™70408,409 2SC633A  Q4I0 25C633A|  Qali, 412 25C633A 25C633A
oo START/STOP FLIP-FLOP RESET MOTOR DRWE FLIP-FLOP _ SWITCHING
REPEAT 13 ca07 caos 3
. 0% G047 Goa7 R4 &5 e W 822 Ra23 oaia ) Rtes 27443
L R4S == == R4IG 25v 22k s " 0417 v
180k T T 180k a1 < Raa pasSY
0404.405 | |47, 120K Raig, 120k oo paor | odos| 5B 5 - =
’ o ~ D415
1740 X% X R Yk 1T40
Q408 4 Q409 25V
D404 D405 Ra20% |
| 33k TRa42!
! [ 33k
Q415,416 25C633A
pay3REPEAT FLIP=FLOP ey D406~409 (T40 —
‘l.‘f { S4 RETURN
Q413,414 25C633A o ke o
e v W B L, o on
L L 10k
013 e T T oo
Q414 —— ——W—9 c4ls
J“” R434. 120k Rag oo [0412 332w .
w7z 5R429 i - S Ry :
lev 8.2k h R436 R438 10k
==C410 0415 16 Ok 10k
0.01
i D410  D4H
[SEAVO AMP/SYSTEM CONTROL]
D410~4I3 1T40 BOARD
Fig. 3-1.
- 6 — -7
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s oC awp Atk g0t B0 ") Ras
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3. Q206 is turned on, so a voltage is not applied
to the ® input terminal of ICI-1 (route ).

4. Q207 is turned off, so a voliage is not applied
to the © input terminal of IC1-1 (route ).

5. 1C1-1 does not operate, and the motor does not
turn.

4. Since Q406 is turned on (by the charge voltage
in C405), Q407 will turn off, thereby prevent-
ing ine solenoid (PM) from being energized.

5
2563 ——
SWITCH
R i3
%8 Q210 i
* @ “ Zp203 S
@D s T e
4+ 1C1-1 250202
v v — H1
/226 | 4 ¥
0202 560  RV20:
= F§?§3 1740 i
+ | 1C1-1 pPC324C §
p— b
R227 4.
560 [} 2
T
gcz
WHEN ACTIVATING
ﬁ SOLENOI, SOLENOID!
P%@\?ES CLAW oF
PLAY(ON %{FX?G )
O
OFF
D414 -
1740 TaTT
2SC633A
SWITCHING
s B L s‘;gzL'
Ak
0415%
R
e
D415
e 140
25
- S4 RETURN
-] R
OFF ON

SEAVD
BOARD
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3-2. Operation during Auto-start (See Fig. 3-2) 4. Consequently, Q206 is turned off, and a voltage
. L is applied to the @ input termi ;
When the START/STOP feather-touch switch ppi the @ input terminal of ICI-1.
een ) And since Q207 is turned on, a voltage is
(S5) is touched: . . .
applied to the © input terminal of this IC.
1. A negative pulse signal is generated on the S Theref 1Cl] )
. . . . . erefore, ICI- : Starti
collector of Q404 (which forms a Schmitt ’ operates, stariing up the
trigger circuit with Q403). This pulse signal otor
reverses the state of the start/stop flip-flop 6. On the other hand, a positive trigger pulse
circuit Q408/Q409, thereby turning Q408 on, signal is generated on the collector of Q403,
and Q409 off. and is applied to the base of Q405 to turn
2 The start indicator (LED) DI lights up Q405 on (route ).
(route ). 7. Once Q405 is turned on, C40S is discharged,
3. Current then flows along route , so the Q406 is turned Ot# and Q%07 tur.ned on. As
collector potential of Q412 inverts the state of a result, the solenoid ('PM) is energized, thereby
the motor flip-flop circuit Q411/Q412. actwgtmg the mechanical system for automatic
Namely, Q411 turns off, and Q412 on. lead-in of the tonearm (route ).
§2
SPEED] _&
R209 r208 Q203,204 Q205 Q206 0207 208 Q209,210 ]
37 RY0 Fe2i 25C633A 25A677  2SC633A  2SA67T 25C633A
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0201 25C633A 0232 2SC63 [ poy - HF] =T
BUFFER AMP $12k ) L L 10k 3T 7 330k 10k
(smsom WM) 3 0001 Rvggnlﬁj B Bz 0205 ' I l‘0209 Q210
L1}
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LIMITER AMP 3 08" L et
wmos 22J T (5 AR B |40 =
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» 1k K ,w 8 250202
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[BOARD ] i S 0201 140 7 6.2k 100k VT Leze | 1C1-1 uPC324C 0
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E3%5 AT CX P (i P Q405 as07
( ToucH H) 0401 @7\‘% 50V q0s | RR0 BTl
; 002 QY = . (ﬁ’é‘&"no’?%‘é%&'ﬁ‘&ﬂ
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T I Lo s oigr -R}%?(e LJ,%% ggg Lme PUSHES CLAW OF
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REPEAT 2R3 ca07  ca08 S
) 10K 0”, G047 Rgm; LJ%OS bace ¥ gg:;z Ra23 g%:z:. R443 3
L a5 & L Rag 25v 22k o “ Q417 7470k
180k T T 180k 0aisE
R0 R424 R425 i {&
D404,405 LU, 1206 Raig, 120K Speor | 9] iz 120 : &
¢ 1140 ' Coawe| " {aau 0412 R440 cals D415
x\AE Q410 ESEN 12133 1740
Q408 Q409 25V
— D404 0405 R4201
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i 33k a7k | |47k
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Dﬂngpm FLIP~FLOP %fjs'jzsv D406~409 [T40
413,414 25C6334 - __P4s9 ok % SeToR
) o
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o3 T T T foon
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cin R434 120K 435, 120K vdl2 332 .
Th ) o2 SRe29 b = 3 :
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Fig. 3-2.
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ﬂ——l (switch: ON)
START/STOP !
switch (S5)

start/stop
flip-flop

1 0 (inversion)

’ N (D1 lights up)

(,} (inversion)

b (motor rotates)
0

motor flip-flop

S

REPEAT
switch (S6)

0

|
|
1
I
. ! 0
repeat flip-flop 1 1 (switch: ON)

4

IS NN EERES

&

0
W 1 (switch: ON)

play switch
(S3)

| |
return switch : | ! I/ 0
(54) | I |—7-|——]—4—— 1 (during solenoid operation)
solenoid g Jl l i . (/ ll 0
operation 1 (Q410: ON,
AL
reset (Q410) f 0

(S5 START) T (S5 STOP)

Fig. 3-1.
Fig. 3-2.
Fig. 3-3.

< lead-in has been) (return operation )

completed.

Fig. 3-3.

has been completed.

Operation when the POWER switch is turned on

Operation during auto-start

Operation if START/STOP switch is touched during play

| PS-X6/X7

PS-X6/X7 j

[39)

3-3. Operation if START/STOP Switch (85) is

touched during Play (See Fig. 3-4)

If S5 is touched during play, a negative puise
will be generated on the collector of Q404.
This pulse inverts the operation of the Q408/:
Q409 flip-flop circuit. Namely, Q408 is turned
off, and Q409 is turned on.

Once Q408 is turned off, the start indicator
(LED) D1 is turned off.

On the other hand, a positive pulse is generated
on the collector of Q403, turning Q407 on,
and thereby passing a current through the
solenoid (PM). The auto-return mechanism is
thus activated, and the tonearm is returned to
the arm rest.

Due to the operation of the auto-return
mechanism, the return switch (S4) is turned on
mechanically, thereby discharging C414.

When the tonearm returns to the arm rest, this
switch again turns off.

While C414 is recharging, Q410 is turned on.

Consequently, all flip-flops are reset, and the
motor stops rotating.

The circuitry is thus restored to its original
status.

D4i0  D4H

OFF ON

D410~4i3 1T40

(SEAVO AMP/SYSTEM conmon.}
BOARD
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aute-return

aperation
START/STOP 1 (switch: ON)
switch (S5) T 0
Y ! (inversion) !
start/stop (D1 lights up
flip-flop i | .
L ;inversion} )
y ‘motor rotates,
motor flip-flop —b h__ 0 0 a
|
REPEAT 1 L
switch (S6) | +—0
|
|
repeat flip-flop t : 0
! — 7 itoh-
play switch | l N B (switch: ON)
(s3) | al !
return switch | I 7 1—(7) (switch: ON)
! |
| » —fJ— 1 (during solenoid operation)
solenoid operation f I Jl : 0
Ll l LP|'I:’ (Q410: ON)
reset (Q410) : t T: 0
gl ! '1_—7 foutput)
auto-return output é I 0

(S5 START) I

(lead-in has been
completed)

Operation during auto-return

(return detection)

Fig. 3-5.

Speed Detection Circuit
S3 (play switch)
when playing

o S
’J; whenl pqqq

B+ stopped |

Lo \3
to0 Q405 R4422 pgazz L] 2Rass Zraas
(solenoid drive o 4 D415 X
switching ~
transistor) *r— {r OTP uto-return

18 2 c417 detection
Q417 shutter
Y Cds/ PL1
Rass 3 418 7
Fig. 3-7.
b d m

This circuit, a form of speed detection circuit,
is designed to detect sudden changes in i, due to the
changes in the collector voltage (VTp) of Q418. i, is
given by the following expression: —

iy = Vd—I;P - C417

Gradual changes in the position of the detection
shutter (due to changes in position of the tonearm as
it traces the record groove) result in a change of the
amount of light received by the CdS element, thereby
reducing its resistance. Then when the amount of
change in the detection shutter becomes large, i,
approaches i;, and Q417 is consequently turned off.
Therefore, B+ voltage is supplied to the solenoid
drive circuit through R442, thereby activating the
auto-return mechanism.

In the circuit diagram shown above, D415 and
R444 are employed to prevent misoperation when
the tonearm is moved rapidly across by hand during
the lead-in operation. (i; is increased, thereby
reducing the sensitivity.)
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3-4. Operation during Auto-return (See Fig. 3-6) 5. Activation of the solenoid (PM) operates the
. . auto-return mechanism, thereby bringing the
1. When the power switch (S1) is turned on, tonearm back t t automati yll ging
ar ack to rest a atically.
Q419, Q420 and Q421 are all turned on. The y
auto-return operation detector lamp PL1 lights 6. When operating the auto-return mechanism,
up. the return switch (S4) is turned on mechanical-
ly, and C414 discharges.
2. The tonearm gradually moves across to, and Y &
then enters the auto-return position detection 7. Once the tonearm returns to the arm rest, this
range (within 56.5 mm from the center spindle). return switch is turned off again.
3. Once within the detection range, the pitch of 8. While C414 is recharging, Q410 is turned on
the phonograph record groove changes rapidly (route (9).
(i.e. at the lead-out groove), the speed detection 9. As a result, all flip-flops are reset, the start
circuit (described later) is activated, turning indicator (LED) D1 turns off, and the motor
Q417 off, and Q405 on (route (3 ). stops rotating.
4. Q407 is also consequently turned on, passing 10. The circuitry is thus restored to the original
a current through to the solenoid (PM) status.
(route 13).
J, s2
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Fig. 3-6.
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Since return cperaticn has Leen
compieted, S5 is

uched.

1 (switch: ON)

START/STOP _;ﬂ

e
switch (S5) I ° (inversion)
- - 7 .
sf;?rt}//StOP _:r i |-|: 0 (D1 light up)
ip-flop ! B , (inversion) )
. : tates,
motor I T h\——o {motor rota
flip-flop | . i |
[ S - I 1 (switch: ON)
REPEAT q1 I A
switch (S6) ! -l { L (inversion)
1 L mversion,
repeat | \_.[ TE —! (D2 lights up)
flip-flop | 4

play switch (S3)

J———rE[f———-7 (switch: ON)

return switch
(S4)

0

i : T 1 (switch: ON)
RN 0

! +———1 (during solenoid operation)

|
|
|
{
|
|
!
|
B
|
|
I
|

|
| }
! x
|
| P14 i/
solenoid operation '—\{1 + T [’ 1 i T } (4]
| Il , | [ Wr (Q410: ON)
reset (Q410) i T { : : : ‘-0
auto-return I : I\ : i I 1 (with output)
output - =7 0
(S5 START) return ) , (S5 STOP)
(S6 REPEAT) |\detection (/ead—/n has been)
( lead-in has been) completed.
completed.
return operation has been
( completed, and solenoid /s)
operated again.
Fig. 3-8.  Repeat operation

PS-X6/X7
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3-5.

Repeat Operation (See Fig. 3-9)

When the feather-touch repeat switch (S6) isj
touched during play, the repeat indicator (LED) D2
lights up, and the same record is played over and

over

1.

again. B !
|

When S6 is touched, a negative pulse is|
generated on the collector of Q414. This pulse
inverts the state of the repeat flip-flop circuit,

Q415/Q416. That is, Q416 is turned off, and
Q415 is turned on.

When Q415 is turned on, the repeat mdlcator‘
D2 lights up (route (:3)).

When the tonearm reaches the return position,l
the auto-return mechanism is activated, and
the return switch (S4) turned on mechanically.

The tonearm then returns to the arm rest, and
S4 then turns off again. But since Q415 is on
in this case, D413 is biased in the forward
direction. Therefore, unlike the operation for
auto-return, Q410 is not turned on (route (7).

Consequently, neither the start/stop flip-flop
circuit, Q408/Q409 nor the motor flip-flop
Q411/Q412 circuits are inverted in this case.

Q405 is thus forward biased (i.e. turned on) by
the charged voltage in C415 (route ().

As a result, a current flows through the solenoid
(PM), the lead-in mechanism is activated, and
the tonearm is again moved across for the
start of play.
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3-6. Operation if the START/STOP Switch touched 3. The starting indicator D1 will thus turn off as
1 (switch: ON) during Lead-in (See Fig. 3-11) a result of Q408 turning off.
START/STOP || 4| ' . 4
switch (S5) | 1 ‘,7 (inversion) 1. At the commencement of the auto-start opera- 4. When S3 is then turned on mechanically, Q405
start/stop H N 0 (D1 lights up) tion, Q408 of the start/stop flip-flop circuit is is turned on by the D402/D402 AND gate,
flip-flop T : » g,nve,s,on, turned on, and Q409 turned off. thereby passing a current through the solenoid,
motor flip-flop ! };—o motor rotates} Since Q408 is turned on, the start indicator and activating the auto-return operation
REPEAT | | D1 is turned on. Q411 of the motor flip-flop (route .
switch (S6) } i circuit is turned off, and Q412 is turned on, 5. The circuitry is thus restored to the original
repeat flip-flop 1 4 thereby starting up the motor. Activation of status.
—————-1-—1 (switch: ON) . . T .
p/?;y switch ! ! ﬂ L 0 the mechanical systems results in lead-in motion
T T
(S3) - | I } [ (switch: ON) of the tonearm.
return switc 4 . . . .
(S4) : : : I i | L'—? (during solonoid vion) 2. If S5 is then touched during this lead-in
—_|_'—‘_ uring solenoid operation . . . . .
. . \:] I :l | \P—[ | 9 P operation, the start/stop flip-flop circuit is
solenoid operation i | 4 0 ) ) )
: ; : I\L—-l:y (Q410 ON) inverted. That is, Q408 is turned off, and
reset (Q410) o Q409 is turned on.
'S5 ST, return operation
f ART) 1 (isactivated by S3.
< when S5 is set to stop) _ ] )
during lead-in. (ro08 G203 204 Q205 Q206 0207 208 Q209,210
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4. Hail Motor

The PS-X6/X7 is equipped with the newly
developed BSL (brush and slotless) dc servo motor,
which has the following major advantages.—

1.  Extremely uniform torque.
2. All-electronic switching (no mechanical con-
tacts used at all), resulting in very little noise.

3.  Extremely stable performance, and long opera-
tional life.

Magnetic Pole Arrangement (See Fig. 4-1)

® The motor coils L1 and L2 (plus L3 and L4)
form a pair, connected in series.

® The reason for positioning two Hall elements H1
and H2 at an angle of 22°30’ from each other is
to displace the electrical phase angle by 90°,
thereby rotating the rotor in a 2-phase action.

® For the same reason, the positions of the coil
pairs are set at an angle of §7°30".

® The coil windings are wound in a partial cone
shape to match the similarly shaped magnets,
8 of which are arranged in a circle underneath the
rotor.

Motor Internal View (top view)

4% Hz magnet
22°30 fsectional view)
\
N rotor  shaft magnet
Hi
22°30
-
o
45 ! bearing  coil
point VA" sine wave nature of the magnetic

field in the 8-pole rotor

S

Point “4"

Fig. 4-1.

| PS-X6/X7

® Hall elements and motor coils have been set apart

at an angle of 22°30’ so that the peak of an N or

* S pole magnetic field will cut across the center of

a motor coil at the same time that the magnetic

field peak of the preceeding or following S or N
pole cuts across a Hall element.

Generation of Rotational Force (See Fig. 4-2)

According to Fleming’s left hand rule, the force
generated in the motor coils will be in the counter-
clockwise direction, but since the coils are fixed, the
magnets (attached to the rotor) will rotate in the
clockwise direction. (Refer to Figs. 3-3 and 3-4.)

direction of
magnetic field
{direction of
magnetic lines
of force)

direction of force

direction of
current

Fleming’'s left hand rule

direction of
magnetic field

direction of direction of
magnetic field S poli/ Cl’l’f'el'el;t
[}

rotor N

direction of m . .

TN current = direction of force
magnet 9 in motor coil)
coil direction of force

(generated in motor coilj direction of current

stator D: e
Fi g. 4-2. conductor

When an N pole corresponds to the Hall element
H! (shown in the Fig. 4-3), a positive voltage is
generated in H1. This voltage is then amplified by
IC1-4, and applied to Q211.

When Q211 is turned on, B+ voltage is applied to
L1 and L2. The current flowing through L1 and L2,
and the magnetic field produce an electro-magnetic
force which spins the rotor in the direction of the
arrow as shown in Fig. 4-3.

When an N pole corresponds to the Hall element
H2 as shown in Fig. 4-3, current flows through L3
and L4, thereby generating the same electro-magnetic
force to continue spinning the rotor.

When an S pole corresponds to the Hall element
H1 (shown in Fig. 4-4), a negative voltage is generated
in. H1. This voltage is then amplified by IC1-4, and
applied to Q212.

When Q212 is turned on, B- voltage is applied to
L1 and L2. The current flowing through L1 and L2,
and the magnetic field produce an electro-magnetic
force which spins the rotor in the direction of the
arrow as shown in Fig. 4-4.
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B+

Q213

IC1-3

Fig. 4-4.

When an S pole corresponds to the Hall element
H?2, current flows through L3 and L4, thereby
generating the same electro-magnetic force to con-
tinue spinning the rotor.

Hence, N and S poles are repeatedly positioned
oppositely to the Hall elements Hl and H2 every
22°30' of a rotation thereby generating the voltages
in these elements, resulting in the production of a
current in the motor coils, and subsequent rotation
of the motor.

Nm =) s
\\ / \\ /
magnetic flux (B) o F—— 7
AY \ 7
\ v M v
S N -t
N, ) /
/7 I
\\ [AVAN /
hali element (V} 0 F=——~——
Y w \ \/\/
W o/
\ II"\ /
/
N
- \\ ! /\ //
coil {1} of—= —— 7
\ ! \ /
v/ (A
\\/ \\./

{electrical phase angle)

o

90
Fig. 4-5.

Rotational Force

The rotational force (torque F) varies directly
with the strength of the magnetic field (B) cutting
across the coils, and the amount of current (I) flowing
through the coils.

That is, F=B-1

But since the magnetic field produced by the
magnets of the rotor varies in accordance with a
sine wave relation with the angle of rotation, and the
pairs of motor coils are arranged 90° out of phase
each other, the combined torque will be constant.

Constant Speed Rotation (See Figs. 4-6 and 4-7)

In order to maintain constant turntable speed,
this model features a magnetic-disc detection system
in the speed-detector stage, and a crystal oscillator in
the phase control stage of a crystal-locked servo
system.

Changes in rotational speed of the turntable are
detected by the speed-detection head fixed on the
frame. (S and N magnets are mounted around the
outer rim of the turntable platter with a very high
degree of precision.) The reference standard fre-
quencies detected by this head are 284 Hz at 33 rpm,
and 384Hz at 45 rpm. Any changes in frequency
detected by this head are converted into voltage
signals, and fed to the servo amplifier.



In addition, the phase of the frequency signal
from the speed detection head is compared with the
reference phase of the crystal oscillator frequency.
Any difference in phase is also converted into a
voltage signal, and fed to the servo amplifier, thereby
ensuring accurate turntable rotational speed.

Since motor speed is determined by the amount
of current flowing through the motor (that is, through
the motor coils), motor speed may be conveniently
changed by simply changing the flow of current
through the Hall elements. In other words, if motor
speed tends to deviate from the reference standard
value due to external influences, the constant speed
value may be maintained by simply varying the
amount of current flowing through the Hall elements
in proportion to the amount of deviation in turntable
speed.

Phase Control
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No. 5 of IC2

terminal
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*f—*‘ vl i
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