Canadian Model
AEP Model
UK Model
E Model

PS-X7: AEP, UK, E model

e s T FULL AUTOMATIC
A ~ STEREO TURNTABLE SYSTEM

SPECIFICATIONS
GENERAL Wow and Flutter: +0.045% {DIN}
Power Requirements: 120V ac, BOHz {US, Canadian model) 0.025% (WRMS)
110, 120, 220 or 240V ac, 50/60Hz 5/N Ratio: 73d8 (DIN-B)_

[AEP, UK, E modal}

- Initial Drift: Within 0.0003%
Power Consumption: 8W (S, Canadian model)

12W {AEP, UK, E model) Load Characteristics: At 15049 tracking force 0%

Dimensions:  Approx. 445 {(w) x 150 {h} x 375 {d) mm Speed Devistion: ~ Within 0.003%
17 Y5 w)'x 575 (h) x 14 %4 (d} inches TONEARM
including prajecting parts and controls _—

T x Statically balanced, universat pivot
Weight:  US, Canadian model ype cally

Approx. 10.3kg, 22(b 120z (net) ' Pivot 1o Stylus Length:  216.5 mm, 81/ inches
Approx. 12.1 kg, 261b 1102 i;r;tscl:ni?ping Overall Arm Length: 300 mm, 11 7%g inches
AEP, UK, E model Overhang:  16.5 mm, 2%/32 inches
Approx, 10.9 kg, 24tb {net : ing Ertor:  +3° ~1°
Approx. 12,7 kg, 281ib {in shipping carton} Traek:‘ng rror '
Tracking-force
- TURNTABLE ) Adjustment Range: 0-3g
Platter:  31.7 cm {123 inches}, . Shell Weight: 105¢g
aluminum-alloy diecast Cartridge Weight Range: 2.5-95g
Motor:  DC servo-controlied motor 8—14"59 .
{brushless and slotless) (with extra weight)
Drive System:  Direct drive, crystat lock contrel system
Speed: 3314 rpm, 45 rpm — Continued on page 2 ~—

Starting Characteristics:  Comes 10 nominal speed withio a third
ravolution (3314 pmi

SAFETY-RELATED COMPONENT WARNING!!
COMPONENTS IDENTIFIED BY SHADING DN THE
SCHEMATIC DIAGRAMS AND iN THE PARTS LIST ARE ®

CRITICAL TO SAFE OQPERATION. HREPLACE THESE

COMPONENTS WITH SONY PARTS WHOSE PART . .
NUMBERS APPEAR AS SHOWN IN THIS MANUAL OR i
IN SUPPLEMENTS PUBLISHED BY SONY. ‘ :
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CARTRIDGE [XL-15: E madsi)

Type:

Frequency Range:
Channel Separation:
Qutput Voltage:
Load Ilmpedanca:
Fracking Force:
Stylus:

Weight:

Moving magnet type
10-30,000 Hz
25d8 at 1kHz

4 mV at 1 kHz, &em/sec. 45°
B0k
1.2-25g {1.7 g recommended}

5.2y

MODEL IDENTIFICATION
— Specification Label —

Sony ND-158G [conical 0.6 mil diamond}

PS-X6: US, Canadian model PS-X6: AEP, UK, E model
STEREQ TURNTABLE SYSTEM STEREO TURNTABLE SYSTEM

SONY. NODEL K0.PS - X6 SONY. HOOEL M. PG - X6
AC 120V 60Kz BW ~ 110, 120. 220. 240V 50/60H: 12W

SERIAL MO SERIAL NO.

MADE [N JAPAN MADE (N JAPAN 4-§53-094-01

PS$.-X7: US, Canadian model PS-X7: AEP, UK, E modet
STEREQ TURNTABLE SYSTEM

SONY. STEREO TURNTABLE SYSTEM SONY. e w PS- X7

MODEL ¥0.PS - X 7
{\C 120V

SERIAL NO.

60Hz gw

MADE IN JAPAN

~ 110,120,220, 240V 50/60Hz  12W

SERIAL NO.
MADE W JAPAN

4-853-092-0

— Power Cord of E model —

Euro-plug

IR =

Parallel-blade plug

mi =




SECTION 1
OUTLINE

1-1. MECHANICAL DESCRIPTION

Automatic Operation Mechanism

See Fig. 1-4.

See Fig. 1-8.

main lever

. brake drum

shutter

size selector

Ses Fig, 1-2,

Fig. 1-1.

I PS-X6/X7

torearm
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The PS-X6é 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

i. When the metzl 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
cenfer gear
(See Fig. 1-2))

mounted on the motor shaft.

main gear

Bivor
sub-gear (R}

solenoid (PM)

sutb-gear L)

pivot

kick lever

solenoid (FM)

MNota:

When current passes through the
solenoid, the magnet exerts a
foree in the direction of the arrow.
{Fleming's left hand rule.}

Kick lover

Fig. 1-2,

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

gear guide axis

main fever

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 (B), 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. 1-4.)

lead-in cam

fead-in tever

tongarm



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.)

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

@). (Fig. 1-5)

tonearm lift

main faver

return cam

maovement of
the main lever

Fig. 1-5,

guide-push

fead-in lever

. tomearm

styfus Hp

— selector link

SONY-00830 / DRUCK 1
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3. The guide-push stopsat the position determined
by the surface @ (Fig. 1-6)of the record size
selector cam. The push rod consequenily
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 em, 17 em) 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 2 30em
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 Lhe tonearm as well).
With the record size se¢lector 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/STOFP button.

® Automatic refurn 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 lhe positions as shown in
Fig. -7,

2. If the START/STOP button is touched during
play, or if the record finishes plaving, 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 scross 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 direclion of the arrow @ (see Fig. 1-7).

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

gear guide axis

main fever

‘rotating direction of
the main gear

main gear

Fig. 1-7.

5. The return cam aitached to the main lever
(see Fig. 1-53) 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, 2 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. (8ee Fig. 1-3))

brake drum

spring

main fever

Fig. 1-8.

Record End Detector Mechanism (Luminous Sensor
Record End Detector Mechanism)
{see Figs, -2 and 1-10)

This record end detector mechanism consists of
a ]ai‘np, a photo-conductor (CdS), and a shutter
connected to the shaft of the tonearm. Changes in
position of the shutier {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
2 relatively larger amount, resulting in a sudden
increase in the amount of light striking the photo-
sensitive element, exceeding a preset value. An
electfmnic circuit’ is consequently activated, resulting
in cu:rrent flowing through the solenoid.

turning direction of the
ronearm during play

tonearm shaft

photo conductor
{Cdsi

shutter

Fig. 7-9,

turning direction of the
tonearm during play

tonearm shaft

ma.ﬂ amount

large amount of
of change lamp change

i
|
Fig, 1-10.
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DIAGRAM — 102 PHASE CONTROL Brioen r~ _: o+
- 7 D3
7 1 o .
X o 1 ) — BUFFER AMP W4 | LAMP DRIVE
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SECTION 2
DISASSEMBLY AND REPLACEMENT

Cover (top) Removal

1 @ rubber msr

@) turntable

REMOVAL Remove the parts in the numerical order.

PS-X6/X7

074 B3x10

Power Supply/PLL Circuit Board Removal

@ Power supply /PLL circuit board.

Motor Removal

€ Pswix 14

& rs3x6

@ Unsoider nine lead-wires of the motor from
the servo amp/System control circuit hoard
and remove the motor,

{Rsfer to the mounting diagram on page 23.}

Bottom Cover Removal

© TA B3x10

insulator

@ insufztor




PS-X6/X7

Servo Amp/System Control Circuit Board Sub-flame Removal
Removal : @ Pswiaxid
p— ks

o TA, B3x10 9 serve amp/system controf oircuit board
- e - " - ™ o .

@ FS3x14 @ return switeh (54}

~B TA, B3x10

& Pixs

O shield plate
€ r3xs

@ 7A B3x10

16

. N Vo amp/systom
@ Cantrol panel, touch switch circuit board, gi:g;p c?r/;:ﬁir

power switch, record size selector lever ref
can be removed. boa

size selector
levear

®

Sub-frame
stb-frame
R E
main lever . ’ Q

€) SC M 3x 86, hexagon socket

L_O_\[ t.5mm

O Unsorder five lead-wires.

€ brake drum

kick lever
solenoid (P}

circuit board
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SPEED Switch (52) Removal Arm Lifter Shaft Removal

@ insutator

1.5 mun

O sc maxz
hexagon socket

O 74 83x10
O SPEED swirch (82) can be removed.

€ crnament

rew

Tonearm Removal € lift stopper

0 Rernove the brake drum and five lead wires.

{Refer to Sub-frame Removal — @ and § .} Note: » When instaliing the cueing lever, take care
O TA B3x10
{black}

to the direction of the ring spring @

® After installing the cueing fever, make sure
thatr the push-rod iz smoogthly moved up
and down by the cusing lever,

© ronsarm
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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.
instalf and set the record size sefector
- fever as shown befow.

record size
17 (7} |~ setector knob
25 (1)
30 (12)
MANUAL
recard size

selfector fever

f controf panel
@ record size
selector lever

|1 SC M3x6,
: hexagon socket

controf panel

€ Ser 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

parailef

SCM3Ix3,
hexagon socket

© :

i.5mm

5 mm

I_k“'

fateral balancer weight

Anti-skating Compensator Lever Installation

O Ser the anti-ska ting force compensator knafr to 0,
@ Turn the arm base fully clockwise.

e fnstall the anti-skating force compensator
fever 3o that the clesrnace betwesn the
cam (B} and cam {C) is 1 mm.

Qanti-skaring force
compensator fever ——____,

Lift Base Installation
Install the fift base so that the clearance
between the arm base and Iift base is
3.amm,

SC M3x4d,
hexagon socket

Q

1.6 mm
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Brake Magnet Installation

1. Remove the solenoid as shown below,

- sub-Fame
{Refer to page1(,)

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 i v on the rest,

shutter and the face of the famy¥ holder

e T
@ Move the shutter to w‘_@.;gn the face (C) of the
as shown below.

mark

) . (N pole side) brake
@ side view : —.--L magnet

farmp holder
shutter

Cartridge Instatlation

Install the cartridge into the shell with the

p rt?'oun r:'ﬁg sc;ewsdsoh that frﬁe dis !anzg between
P B, 7 | 4 e shell end and the styius tip is 49 mm

shield p!are. ==V AR {115 inches),

Fasten the screws fightly so
shatter that the cartridge cen sl);de

(attached to the brake drum) li for adjustment. .
larmp holder
\@%_ | F
E ; shutter
:—-7——

Cds holder

4 49 mm
(115/15)

Note: Make sure that the shutter does pot touch
the lamp holder and the CdS holder,

Lead Wires Connection

biue (LE or G)

' white (L)
%E or GJ)
-~ N

blue:  left channel ground

white: left channel signal

green: right channel ground
; right channel signal
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SECTION 3

ADJUSTMENTS

MECHANICAL ADJUSTMENTS

Brake Lever {1} Position Adjustment

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

Make sure that the tonearm moves smoothly.
AN

~ 3—4 mm

brake lever (1)

Arm Lifter Hight Adjustment

5-9mm
(36— %5")

Stylus Drop-point Adjustment

adjustment screw

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

Count of
drop-point
4 to 16
6 to 24
7 to 25

Record size selector
lever position
30 (127)
25 (10™)
i7(7")

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

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

slightly clockwise

Once it is properly adjusted with a 30cm
{12") record, the drop-point will be correct
for 17cm {77) and 25 ¢m (107) records as
well.

Mote: The stylus drop-point is ¢hapged to
about 12mm (32") by one turn of the
adjustment screw.
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3-2. ELECTRICAL ADJUSTMENTS

| PS-X6/X7
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Mote: 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

RVIO?

Speed Detecting Head Output Level Adjustment

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

®
3
%0

speed detecting
head

\

<

head holder -]

o

1. Adjust the position of the head holder so that
the VTVM reading is more than 30mV ac at
3343 rpm.

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

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

von
[ ‘E
°0 S8rvo amp/system
° control circuit board
F g 8 yTVM
b {range: ac)
14V do
Adjustment Location
head holder
TA, B3x12

1.

turntable

VO
frange: dc)

Automatic Return Adjustment

Move the tonearm into the turntabie center by
hand so that the shutter keeps apart friom the
CdS and lamp holder.

With the play switch (53) 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. 20,1V
reading on VOM with the play switch (83)
pushed. '

56,5 mm
2732")

Adjustment Location:

— serve amp/fystem control board —

When playing the band 2 of the test record,
make sure that the tonearm returns from the
count 14 to I8 of the test record,

it necessary, readjust the adjustment screw.

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 RV40] and repeat above
steps 4 and 5.

brake drum

adjustment screw

controf panel side

Av4g:

Note: When replacing the piloé lamp (PL1), this adjustment should be performed.

i
I
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1.

Turntable Speed Adjustment

Disconnect the. white lead wire and adjust
RV201 so that the stroboscope pattern appears
stationary.

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

Dfsgonnecr the
white fead wire,

Hall Device Gain Adjustment {3315 rpm)

1. Disconnect the white lead wire and connect the
regulated power supply as shown below,

regufated dcf (variable]
power supply (variable,
(AC 75V de
o
QO o transistor circuit
i boar
O
-~
e Disconnect the
o] wirite lead wire.

2. Connect VIVM to H1 and adjust RV202 for
i L9V ac reading on VTVM.

3. Connect VIVM to HZ and adjust RV203 for
! 1.9V ac reading on VTYM.

SONY-00830 / DRUCK 4

RV201

control pansl side

serve amp fsystem
control circuit board

ADJUSTMENT LOCATION

[RETURN POSITION |

RV205 (H2)}

RV204 (H)

i

transistor circuit board

rv2o1 (3l
RY202 RV203 Ay2oz AYI03
(H1) H2} {H1) {H2)
Motor Amp Offset Adjustment (33 5 mpm)
1. Disconnect the white lead wire and connect the Connect VTVM or oscilloscope to HI and
regulated power supply as shown below. adjust RV204 for OV dc VTVM reading or the
waveform on oscilloscope as shown below.
mir] ;gw;., ,:pp;y {variable) Connect VITVM or oscilloscope to H2 and
N adjust RV2035 for OV d¢ VTVM reading or the
QO o waveform on oscilloscope as shown below,
4 Waveform on Oscilloscope:
. Note: Set the sweep time to longer for easy
S checking the waveform.
<] j—DEcgor}nzg: the
white fead wire. -
o A A
ov - ov F—
RV204 (H1) 8 g
A=8 A=8
RV205 (H2)
transistor circuit board
VTVie osciltascope

_||°
[ovac] ?
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P5-X6/X7 SECTION 4

Replacement Semiconductors
For replacement, use semiconductors except in { 1N

a106: 25C926A
0102,103 3 25C634A
0301-303 " {25CB33A) 1C2: MSM5811

1RG4 13131810 3

£ 123145k 7a

iTog wirw)

28678 D101-104: 10E2 {(GPD8-D)

. ratho. rathode
Q104 135a677) e sy
} N
| i
A . //l
FIot 0

s

s 3
9‘@ L
~k anode
<og

£

o301, 302: 151558
o107, 25€1061 o
{25C1419) o "y
[
)
£ .
amade

D106: 10D6 (StBD1-06)

c-!/_{?wm’ ca!’hoﬂ
. 28A684 Ty
a10s: {28A773) *
ey N e
&
~£
£c’s EQB01-06
D105 (EQa0108)
1C3: M53293P {SN74934AN) 2thae
IC4: MBI200P {SN7400N) ﬁ }
1313121108 B
Y.
0 e
1334567
FFon viewy
MNaote:

& o— parts extracted from the component side.
® ®—; parts extracted from the conductor side.

. —@- . honflammable resistor,

® Lt fusible resistor.

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

DIAGRAMS

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

— Conductor Side —
US, Canadian model
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SECTION 4
DIAGRAMS

4-1. MOUNTING DIAGRAM — Power Supply/PLL Board —
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4-2. MOUNTING DIAGRAM
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SECTION 6

ELECTRICAL PARTS LIST

Ref No. Part No. Deseription
SEMICONDUCTORS
Transistors
= 0101 © 2sC1061
= Q102,103 ® 2sc634a
= Q104 © 25a678
= Q105 © 254684
Q106 @ 28c92aA
= Q201204 25C634A
= Q205 € 254678
= Q206 ® 25C634A
= Q207,208 ©) 254678
= (208,210 B 25C634a
= Q211 D 28C1061
= Q212 E 284671
= Q213 @ 2sC1061
=Q214 € 254671
= Q301-303 25C634A
= Q40i—406 B 25C634A
Q407 ©  28C1475
= Q408-420 B 25C634A
= Q42] © 28C1173
ICs
IC1 @ upc324C
1c2 © mMsMse11
= 1C3 & Ms53293p
= IC4 €' Ms3200p
Diodes
DL,2 @€ SLP-24B
Spioidie CE® rEr
. ® EQpovos
81006
= D201-203 B 181555
= D301,302 151555

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

— 31

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

Ref. No. Part No. Description
= D401-415 B 181555
= D416 ® EQBO1-06
H1,2 D) 5GF-MS-07F
TRANSFORMERS

CAPACITORS

Al capacitors are in #F and ceramic unless
otherwise noted,

S50WV or less are not indicated except for
electrolytics. pF =uuF, elect = electrolytic

100875041

1-123-193-11

Cl‘_)__ﬁ 2 i.__123.'1;'_27_.';’1 I ®22 . 250V : -:-gl'e'c'ji
C201 1-101-925-11 (&) 0.047

€202 1-121-651-11 (&) 10 16V elect
€203 1-102-074-11 (&) 0.00%

C204 1-108.246.12 (&) 0.047 mylar
C205 1-131-212:11 (B 0.33 35V

C206 - 1-121-951-11 &) 0.47 50V

207 1-101-925.11 (A 0.047

C208 1-123-191-11  (A) 22 16V elect
209,210  1-108-251-12 (@) 0.1 mylar
301,302 1-102491-t1 (&) 51p

C303 1-128:391-11 @)1 50V efect
€304 1-121-95211 &1 50V elect
€305 1-101-925-11 (&} 0.047

C307,308  1-102959-11 (&) 22p

Note: The components identified by shading are critical for

safety. Replace only with part number specified.
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Note: Circled letters { (&) to {Z)} are applicable to
European modeis only,

Ref No. Fart No. Description

309 1-123-194-11 @& 33 10V elect

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 A 22 16V elect

C406 1-123-194-11 @ 33 10V elect

C407,408  1-101-925-11 A 0.047

C409 1-121-392-11 @& 3.3 25V elect

C410 1-101-923-11 & 0.0]

C411 1-123-191-11 (A& 22 16V elect

C412,413  1-123-228-11 @ 1 50V elect

C414-416 112839211 (& 3.3 25V elect

C417 1-131-201-11 © 22 16V  tantalum
RESISTORS

All resistors are in ohms. Common %W carbon
resistors are omitted.
Check schematic diagram for values,

;. AEP, UK; Canadidn inodel)

R313 1-217-401-11 B 150 KW fusible
(E, AEP, UK, Canadian model)

e 1-206:642:11. (&) 1207 ) 2W. . métal oxide.
RrV101 1-224-644-XX B 4.7k, adjustable
RV201 1-224-635-00 B 22k, adjustable

RV202,203 1.224-644-XX B 4.7k, adjustable
RV204,205 1-224-645-XX (B 10k, adjustabie

RV401 1-224-636-00 (B 47k, adjustable

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

Ref No. Part No. Description

SWITCHES

s2 1-516-288-00 (B) Stide, SPEED

83 1-514.722-XX (@ Minaiature, play

84 1-516-657-21 (T} Micro, return
MISCELLANEOQUS

MGH 1-543-066-00

PL1 1-518-234.00 Lamp, pilot; 6V 100 mA
PM 1-454-155-00 {E; Solenoid, plunger; detector lever
1-452-059-00

1-508-897-00

T T A ERT UK B modél)
1-509-550.00 (F) Connector, head shell (P$-X6)
1-509-649-11 (G Connector with screw collar (PS-X7)
1-527.304-00 > Crystal 7.864320 MHz
1-533-051-XX (B Holder, lamp

: 86X Cord, power (Canadian modg))’

1-551-063-00 ()} Phono Cord
1-551-283-11 (B Lead with Ground Piate (P5-X6)
1-800-343-00 (& Cas

A-4608-019-A @ Motor Ass'y

X-2089-618-1 (red)

X-2089-618-2 (B (greenm) Lead Ass'y,
X-2089-618-3 (B (white} cartridge
X-2089-618-4 B (blue)
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Note: Circled letters { (B} to (Z)) are applicabie to

European models only.

Part No,

A-4504-003-A
inchuding;
A-4587-009-A

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

X-4853-006-§

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

4-853-038-
53-0 1

X-4853-018-0

2-227-313-00

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

1-831:216:00. -

®

®
®
®
®
®
®
©
©

®

ACCESSORIES & PACKING MATERIALS

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

R . 2 PS-X7
Screw Ass'y, cartridge (3: PSX, 6)

{AEP, UK, US, Canadian model)

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

Screw (E), cartridge

Spacer
Nut (A), cartridge
01: P§-X6

Holder,
older, screw (11: PS-X’;')

Sub-counterweight Ass'y

Spacer (E model)

Cord, Holder, euro-plug {(E model}

Bag, plastic; sub-counterweight

Fart 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
4-853-0635-00
4-853-338-00

4-8§53-83%-00
4-853-840-00
4-8§53-847-00
4-853-836-00

Description

Bag, plastic; shell

Bag, plastic; printed matters

Adaptor, 45 ipm

Manual, instruction (AEP, UK model)

e

Manuat, instruction (E modsl)

Manual, instruction {(US modet)

Manual, instruciion {Canadian model}

Gauge, tracking emor check

Leaflet, caution; power cord

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

Bag, plastic

Cushion, arm-pipe

Box, accessaries

OP00®S®

Bag, accessaries

Board, protection

Bag, protection

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

Frame

Carton {PS-X7)

Board, protection (P5-X7)
Cushion

OPHO OO0®P®e

Note: The components identified by shading are critical for

safety.

Replace only with part number specified,
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HARDWARE NOMENCLATURE

Screw =P3x10 - .
] f Refarance Descripti Remark
I—L: Length in mm L L Designation Shapa ascription emarks
D:  Diameter in mm I S SELF-TAPPING SCREWS
Type of head b D Ta % | set-tapping serew ax: TA.P3x10
lotted-hend only. PTP pan-head self-tapping binding-head salf-
Unigss otherwise indicated, it means == serew tapping (TA, B} serew for
croserecessed head (Philkips typel, replacement
PTPWH pan-hegd setf-tapping binding-head setf
% serew with washer face wapping {TA, B] screw and
Nut, Washer, Retaining ring: flat washer for replacement
N3 PTTWH GE pan-head thread-rolling binding-head (B) scraw and
w with washer face flat washer for repl i
! L Diameter of usabls screw or shafs SErow Wit washer 1a Teplacame
Ref: dasionati SET SCREWS
; sC [ S@L SCrew
R ce . sC hexagon.socket set screw | ex: SC 2.8 x 4, hexagon
Aefesrenn | Stope | Dsserption Rermarks 0 o
SCREWS NUT
P pan-head screw binding-head I8 screw for N ‘ l nut
8'3 replacement @ @
PWH &3_ pan-head.screw with binding-head (B} screw and WASHERS
washer face fiat washer for replacement w @ flat washer
PSS pan-head screw with binding-head (B) screw and -
PSP & spring washer spring washer for replace- s ©4 | spring washer
ment Ly @ inzernal-tpoth tock ex: LWI, internal
PSW por-hesd scraw with hinding-head (8} scraw and washer
PaPW e i3 spring and flat washers spring and flat washers for W proPEET—— AT S—
replacernent @ weasher
R round-head screw binding-head (B screw for
= replacement RETAINING RiINGS
K Ba flat-countarsunk-hesd @ rEtaining ring
screw
G rip-type retaining ri
RK %3 oval-countersunk-head @ arep-typ 011
screw
B b‘ binding-head scrow
T truss-heod serew binding-head {B} scraw for
b replacement
F 8'3 flar-fillister -head screw
RF 99 filtister-head scrow
av 69_ braizer-head screw
Sony Corporation
© 1977 77106104-1
9958-419-01 s34 —

Printed by: Schaltungsdienst Lange, Berfin (Germany)
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1. Operation of Servo Amplifier Circuit (See Fig. 1-1} 2.

During Motor Start

1. When the power switch is turned on, Q202 is

This limiter ecircuit {ICi-2, Q201) serves to
prevent incorrect detection of amplitude fluct-
vations as frequency changes.

. . . 3. The square wave signal on the collector of Q201

still turned off since an cutput signal from the is then applied to the phase contro} circuit.
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). Differential Circuit

2. Once the emitter voltage of Q203 (charging The square wave signal on the collector of Q201
voltage applied to the base of (203) exceeds is changed to a trianguiar wave by C203, R206 and
+VgE, this transistor iurns on. R207. The differentiated (triangular} pulse triggers

3. Q205 is thus turned on, thereby applying a
voltage to ICI1-1.

the sawtooth wave generator transistor (Q202).

Sawtooth Wave Generator Circuit

Limiter Circuit 1.

I. Once the turntable starts to rotate, an output
signal is produced by the MG head.

2. Although the MG head output signal is a sine
wave, there is some fluctuation in amplitude.
Therefore, above a certain level, this sine wave

While Q202 is turned off, C204 is charged up
through R210, R209 and RV201 {or R208 and
RV201 for 45 rpm). But when the positive part
of the differentiated wave furns Q202 on,
C204 discharges immediately, resulting in the
collector voltage of Q202 dropping to OV,

is changed intc a constant-amplitude square 2. After the @ portion of this c.hfferentiated wave
wave has passed on, Q202 is again furned off, and
€204 is charged up, resulting in the Q203 base
voltage forming a sawtooth wave signal.
Waveform Rectification
1. The ICI1-2 output signal is amplified by Q201 Comparator
to obtain a complete square wave signal, The T .
D201 is employed to maintain the base voltage 1. The sawtootl? W.aV: 513!::")13 ap0p3leddto t}:
of Q201 at +0.6Vp-p. comparator circuit c‘;rmr:: y Q203 and Q204.
The base of Q204 is biased by the reference
voltage produced by voliage division of B+ by
the cutput from R213, R214, R215 and the
phase contrel circuit.
10N T
\1’_ gmmuit
10 18vminal No. 75 of z :
#Caiphase conteal) R ‘f'me oo i Saer
C201 ZHCE3ZA %ﬁmﬁ*‘ enmparatr butter smp Switching -
Buffar amp fsrwiooth wave PLH Q207 v
{waveform shaper | generator) 0208 b RUE RU3E | o205 R221§
-2 WPCINC ! 7 -1 WPCR20
Ra23
MGH  dimiter amo Cl-2 G0t

1S ! rar |mow mes | [

¥ Vi {:
MGH. '-( p—
rotational speed R2lE il e To hall element
dataction head — ‘I.. by C?z)'ﬁ - HI H2

L K203 020 ¥ os? L

§=RZOI 3 G WA

P RIz2 s o2 R225
I:l‘JCZO? 40




Since the emitter voltage of Q203 is determined
at this time by the reference voliage, Q203
turns on when its base voltage (sawtooth wave)
exceeds the total voltage (emitier voltage plus
+VpEe). So a negative pulse will appear on the
collector of Q203.

2. If the rotational speed slows down, the fre-

guency of the sawtooth wave will be low.
Also, the output pulse width increases, because
the on-time of Q203 becomes long.
On the other hand, if the rotational speed
increases, the frequency of the sawtooth wave
will be high. Also, the ouiput pulse width
becomes narrow, because the on-period of Q203
becomes short.

fWhen ro rar;ona! speed

slows down.} increases.}
203 .
se volt ~re e.ren -
bhase voltage E '. voi’tage
]
1
Q203 —+
collector voltage [ i : I
t 1 |
hecomas standard becomes
- wider narrower

Fig. 1-2.

Pulse Signal Amplifier

Besides amplifying pulse signals, Q205 also serves
as a phase inverter which feeds positive pulse signals
to the next stage.

Smoothing Circuit (low-pass filter)

This smoothing circuit has two filters (one is
made up of R217 and C205, and the other is 1C1-§,
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 aiso serves as a low-pass
fiiter), uses ICI-I, and amplifies the dc output signals
from the previous stage.

Speed Selector Switch ($2)

1. The circuit time constant is changed by simply
changing the resistance connected to the base
of 203,
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When rotational specd
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2. The time constant for 45 rpm is designed to be
faster than that for 33 rpm.

2. Consequently. when switching the speed selec-
tor switch from 33 to 45 rpm, the collector
output puise width of Q205 is widened, thereby
increasing the level of the low-pass filter DC
output signal. Motor speed is thus increased,
followed by re-application of the servo control
mechanism.

4. When switching back to 33 rpm, the reverse
sequence of events takes place.

45 rom

referance
Vi fage

33 rpm

Fig. 1-3.

Servo Control

[t for any reason, motor speed decreases or
increases, even by the slightest degree, the servo
control mechanism is activated to correct for the
deviation, and returns the speed to the reference
standard value.

1. If the motor speed is decreased slightly, the
frequency of the MG head output signal
decreases. This signal is applied to the phase
control circunit ([C2) for phase comparison.
The resultant output, of decreased voliage level,
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 oﬁtput 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 serve control
mechanism reduces speed in the reverse manner
of that described above.

Whan rotational speed

f inergasas:

—————referance vofrage

:wmn rotationst speed

sfows down:

2203 base vollage

2. Maintaining Forward Rotation (See Fig 2-3)

1. When a @ signal is applied to the input terminal
of the Hall elements, the motor is turned n the
forward direction, but when a © signal is
applied, the motor is furned in the reverse
direction. Therefore, the reverse rotation that
is caused by applying @ input serves as a brake
for rapid stopping of the turntable.
(Conventional speed reduction systems use the
phenomenon of hysteresis loss or mechanical
joss.) :

2. F-V converter circuit
This circuit converts the frequency of the MG
head output signal into a wvoltage signal in
accordance with the curve as shown in Fig. 2-1.

VE.v V@
4
[ 1 f
¢ —= four Ve E
Fac (33 rem: 284 Hz)
Fig 2-1. Fig. 22,

This curve shows *“*frequency against output
voltage™ for both forward and reverse rotations.

3, DC amplifier (JC!1-i) operaticn
The output level of IC1-! is determined by the
relationship:

Vout =(V®IN - VO N) x Gain,

or VouTt * V®IN x Gain when Vem 180V,
[n this equipment, output levels of approx.
-1.5V to +13V are possible by applying @
voltage to V®1N through Q207 and R223.
When the speed selector is instantly switched
from 45 rpm to 33 rpm, V¥ becomes OV,
Ve becomes positive, and Voyr minus,
thereby activating the brake operation.

4. 1f the frequency of the MG head exceeds foc
during forward rotation, Vout becomes O 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™ sccelera-
tion, & switching circuit consisting of Q210,
Q209, and Q208 is employed, thus maintaining
forward rotation.

‘Normal Operation

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

L
iince the base potential of Q210 is normally
ept at about 1.5V, Q210 turns on.

Since the base of Q209 is -0.5V, Q209 turns
?ff. Q208 also turns off, and then Q207 turns
cTn_

@ signal is thereby applied to the © input
terminal of 1Ci-1 through R223.

O — [QFF} DN — (DFF} OFF —~ ([ORl QN —(OFF)

Q07 =¥ty amps Lol

221 % ¥ A2z R232

e
RI¥Z

RIZZE

w0 r Wkt

T' . RZ25
| =
il = RI

Conditions in brakes {
to raverss rotation case.

Fig 2-3.

Reverse Rotation

I

bt

When operating too fast during reverse rotation

.(when the frequency of the MG head output

signal exceeds fy.), Q205 is turned off and no
signal is obtained on the @ input terminal of
iC1-1. The output level of 1C1-] then drops
from the normal 1.5V (relative to ground) to
less than +0.3V, resulting in Q210 being turned
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.

QZOS then turns on, and Q207 turns off.

Consequently, no voltage is applied to the @
mput terminal of IC1-1.

That is, the operation of IC1-1 will be stopped,
résulting in the output level reducing te 0V,
aid the slowing down of rotational speed.

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

This reverse rotation prevertion circuit,can be
switched off again extremely rapidly. When
Q210 is turned on, C208 discharges through
R233 to the B- bus,
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2. Maintaining Forward Rotation (See Fig 2-3)

1. When a @ signal is applied to the input terminal
of the Hall elements, the metor is turned in the
forward direction, but when a O signal is
applied, the motor is turned in the reverse
direction. Therefore, the reverse rotation that
is caused by applying © input serves as a brake
for rapid stopping of the turntable,
{Conventional speed reduction systems use the
phenomenon of hysteresis loss or mechanical
loss.)

2. F-V converter circuit
This circuit converts the frequency of the MG
head output signal into a voltage signal in
accordance with the curve as shown in Fig, 2-1.

W

Ve.v

o b= four V'@ i

Foc (33 vpm. 284 Hz)

Fig, 2-1. Fig. 22

This curve shows *‘frequency against ocutput
voltage' for both forward and reverse rotations.

3. DC amplifier (JC}-1} operation
The cutput level of IC1-1 is determined by the
relationship:

Vour = (VO - VOIN) x Gain,

or VouTt = V®|N x Gain when VelN is0V.
In this equipment, output levels of approx.
-1.5V to +13V are possible by applying @
voltage to V@[N through Q207 and R223.
When the speed selector is instantly switched
from 45 rpm to 33 1pm, VBN becomes 0V,
V@IN becomes positive, and Vgour minus,
thereby activating the brake aperation.

4. I the frequency of the MG head exceeds foc
during forward rotation, Vgyt 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,

Since the base potential of Q210 is normally
kept at about 1.5V, Q210 turns on. )

Since the base of Q209 is ~0.5V, Q209 turns
off. Q208 zlso turns off, and then Q207 turns
on. !

A D signal is thereby applied to the & inpiut
terminal of IC1-} through R223. !

N — (QFF) OGN —fOFF] OFF — fON] OV —={OFF)

azr o2 Q208 are

e

Xy

§R232

&+ o2

e 1o MY ana HE
Hatt slgmeerts

pa—
P e

A2

+—h

it

.
b4

Conditions in brakes [ ) refer
o reverse rotation case.

Fig. 2-3.

Reverse Rotation

When operating too fast during reverse rotation
(when the frequency of the MG head output
signal exceeds f,.), Q205 is turned off and no
signal is obtained on the @ input terminal of
IC1-1. The output level of ICi-1 then drops
from the normal 1.5V (relative to ground) to
less than +0.3V, resulting in Q210 being turned
off. )

Consequently, the base voltage of Q209 rises in
accordance with the R23i/C208 time constant,
finally turning Q209 on once the base potential
exceeds +0.5V,

Q208 then turns on, and Q207 turns off,

Consequently, no voltage is applied to the o
input terminal of IC1-1. '

That is, the operation of IC1-1 will be stopped,
resulting in the output level reducing to 0V,
and the slowing down of rotational speed.

The MG head output frequency consequently
drops below f,., resulting in a positive output
sighal from the F-V converter, and forward
motor rotation. Once the 1CI-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 js turned on, C208 discharges through
R233 to the B- bus. ;

Stroboscope

The stroboscope system employed in this equip-
ment congists of stroboscope stripes marked on the
outer rim of the turntable platter, plus a neon lamp
direcied onto the outer rim stripes. The number of
stroboscope stripes for 33453rpm and 45 rpm are
determined by the following equation:

_ 60 (m +20)

where n = number of stripe?,
m = the number of stripes to pass any one
point during 1 second,
f = power supply frequency (Hz),
and N = turniable speed (rpm).

Table 1
Number of strob tri
RPM m; ascope stripes
S50 Hz 60 Hz
3315 180 216
45 1335 160

As can be seen from this table, the above
equation does not give an integral number of stripes
for the 45 rpm speed at 50 Hz.

Therefore, the strips of the stroboscope are
difficult to judge at 50Hz, 45 rpm. However, this
speed error can be ignored while a record is being
played. To eliminate this error, a 120Hz signal
corresponding to a 60 Hz power line is generated to
light the neon lamp.

Stroboscope Operation (See Fig. 2-5 and Fig 2-6)

1. A signal of approximately 7.9 MHz is generated
by 1C2 and the crystal oscillator, and then
divided within IC2, The output signal appearing
at terminal No. 1 of IC2 has a frequency of
3840H:z,

7864320 Hr O w2

Fig. 2:6.

l PS-X6/X7

This frequency is then fed into IC3 where it is
further divided. A 480Hz signal appears at
terminal No. 8, and a 240 Hz signal at terminal
No. 1.

The 240 Hz signal is divided again into a 120 Hz
signal by the flip-flop of IC4.

Although stroboscope stripes designed with
smaller t{T ratios appear to be sharper to the
eye, they do require stronger fllumination than
is normally available. The stripes marked on
the turntable platter of this equipment have
a ¢fT ratio corresponding to 13%.

o]

Fig. 24,

fip-fiop
cirguie
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3. System Control Circuit 3-I. Operation when POWER Switch is iurned on. 3. Q206 is turned on, so a voltuge is not applied 3-2.
(See Fig 3-1) to the @ input terminal of 1C1-1 {route ). e
The system conlrol circuit is composed of the . _ X _ ) _ R
following four sections:— 1. When the power switch (1) is turned on, €409 4. Q207 is turned off, so a voliage is not applied (85} i
1. Flip-flop for stari/stop operation {Q408, Q409) charges up, and Q410 is turned on {(routes to the @ input terminal of 1C1-1 (route }. |
2. Flip-flop for motor operation {0411, Q412) & ) 5. ICI-1 does not operate, and the motor does not .
3. Flip-flop repeatl operation {Q415, Q418) 2. Once Q410 is turned on. all three flip-flops are turn.
4. Return-position detector circuit _ reset by D407, D406, and D409 o the follow- 6. Since Q406 is turned on (hy the charge voltage
The control circuit is thus responsible for turning ing slable states (routes . & ). in C405), 0407 wili turn off. therehy prevent- ¢
the motor and solenoid {PM) on and off to drive the 1. Q408 .. ... off, Q406 . .. .. on ing the solenoid (PM) from being energized. :
mechanical system, and activates the automatic 20411, ..., on, Q412 ... .. off 5
lead-in, return, and repeal operations, 30415 ... off, Q416. .. .. on {
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1. Q206 is turned on, so a voliage is not applied 3.2. Operation during Auto-start (See Fig. 3-2} 4. Consequently, Q206 is rurned off, and a voltage
is applied to the & input ferminal of 1C1-1.
And since Q207 is turned on. a voltage iy

applied to the @ input terminal of this 1C,

io the @ input terminal of K71-1 {route ). When the START/STOP feather-touch switch

4. G207 is turned off, so a voliage is not applicd {$3Y is touched:

t : & in terminal of iC1-] {route ) ) )
to the © input terminal of 1.1 { r ! i. A negative pulse sipnal is gencrated on the " - ¢ i1l . .
] , . . 3, 1erefore, 1C1-1 operates, stason ¢
5 11 does not operate, and the motor does not collector of Q404 {which forms a Schmitt : P s ng up the
, o . , ) motor.
rurn, irigger circuit with Q403 This pulse signal
. ¢ ©2406 is turned on (by the charge voltage reverses the state of the start/stop tlip-flop 6. Qn tlhc' other ha;d, a lposmvc trlgge.r pulse
Crenit (3 ; . ; sien: atee o .
i Ho ., 0407 will turn off, thereby prevent- circutt 0408_.-’_(3401‘ thereby turning Q408 on, signal s gcx.w;'m Tn the \,ol%eum of 0403,
Sy mpen . . : % an i d to ase
ing ne soienom (Ph) from being energized. and 409 off. and P15 ip{Pllt to the base of Q4035 to turn
o L : 4 1 1
*  The start  indicator (LEDY D1 lights up Q405 on {route ).
(roure ). 7. Onee Q405 is turned on. 405 s discharged,
3. Current then flows along route so the Q406 is tumned off and Q407 turned on. As
collectar potential of Q412 inverts the state of a result, the solenoid (FM} s energized, thereby
the motor Hiplop circuit  Q411/Q412 activating the mechanical system for automatic
Namely, 0411 rums oft, and Q412 on. fead-in ot the tonearm {(route 1.
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START/STOF
switch (55)

start/stop
fiio-flop

motor Fip-flan

REFPEAT
switch (56)

repeat Flip-flop
play switch
834

return Switch
54}

sofenoid
aperation

| |
reset {0410 Y i

{$5 START]

Fig. 3-1.
Fig 3-2.
Fig. 3-3.
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b fswitch: OMNJ

& .
! {inversion)

: \l ! {07 fights up)
Pt
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¢ {inversion)
{motor rotates)

o
1 fswitch: ONJ

| [v]
] ﬁ”_":‘: 7 fswitch: ONJ
: 0

1 (during salenoid operation)
o

|
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|
1
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|
1
1
1
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1
1
| |
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— 7 (2410 O

1 (S5 STOP) W

0

has been completed.

( lead-in has been ) return operation

completed.

Fig. 3-3.
Operation when the POWER switch is turned an
Operation during auto-start
Operation if START/STOP switch is touched during play

| PS-X6/X7

PS-X6/X7 y

10 —

3-3. Operation if START/STOP Switch (85) is 4. Bue to the operation of the auto-return
touched during Play (See Fig. 3-4) mechanism, the return switch (§4) is turned on
1. If 85 is touched during play, a negative pulse mechanically, thereby discharging C414.
will be generated on the collector of Q404. 5. When the tonearm returns to the arm rest, this
This pulse inverts the operation of the Q408/ switch again turns off.
Q409 flip-flop circuit. Namely, Q408 is turned 6. While C414 is recharging. Q410 is turned on.
off, and 409 is turned on, )
. _ ) _ 7. Conseavently, all flip-flops are reset, and the
2. Once Q40$ 1s turncd‘ off, the start indicator motor stops rotating.
{LED) DI is turned off.
o ) 8. The circuitry is thus restored to its original
3. On the other hand, a positive'pulse is gengrated status
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.
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This circuit, a form of speed detection circuit,
is designed to detect sudden changes in i, due fo the
changes in the collector voltage {(Vrp) of Q418. 1, is
given by the following expression:—

iy = -Ya";—" - 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 activaiing the
auto-return mechanism.

In the circuif 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, thereby
reducing the sensitivity.)

is increased,
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34. Operation during Auto-return (See Fig. 3-6)

1. When the power switch (S1} is turned on,
0419, Q420 and Q421 are all turned on. The
auto-return operation detector lamp PL1 lights
up,

2. The tonearm gradually moves across to, and
then enters the auto-return position detection
range (within 56.5 mm from the center spindle).

3. Once wilthin the detection range, the pitch of
the phonograph record groove changes rapidly
(i.e. at the lead-out groove), the speed detection
circuit (described later) is activated, turning
Q417 off, and Q403 on (route 43 ).

4. Q407 is also consequently turned on, passing
a current through to the solenoid (PM)
{route 1&).

Q201 2506334

BUFFER AMP SWITCHING
€ (oot wave )
PHOCMCE

Activation of the solenoid (PM) operates the
auto-return mechanism, thereby bringing the
tonearm back to rest automatically.

When operating the auto-return mechanism,
the return switch (54) is turned on mechanical-
ly, and C414 discharges.

Once the topearm returns to the arm rest, this
return switch is turned off again.

While C414 is recharging, Q410 is turned on
(route 5).

As a result, all flip-flops are reset, the start
indicator (LED) D1 turns off, and the motor
stops rotating.

The circuitry is thus restored to the original
status.
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Repeat Operation (Ses Fig. 3-9)

When the feather-touch repeat switch (S6) is

touched during play, the repeat indicator (LED) D2
lights up, and the same record is played over and
Qver again. '

When 86 is touched, a negative pulse is

generated on the collector of Q414. This pulse
inverts the state of the repeat flip-flop circnit,
Q415/Q416. That is, Q416 is turned off, and
(415 is turned on.

When Q415 is turned on, the repeat indicator
D2 lights up (route

When the tonearm reaches the return position,
the auto-return mechanism is activated, and
the return switch (84) turned on mechanically.

The tonearm then returns to the arm rest, and
54 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, (410 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 {ie. furned 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 ihe
start of play.

sefenaid operation | |’ 1
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| | ! | ith ut
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Fig. 3-8. Repeat operation
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3-6. Operation if the START/STOP Swiich touched The starting indjcator D1 will thus turn off as
during Lead-in (See Fig. 3-11) a result of Q408 turning off.

1. At the commencement of the auto-start opera- When 83 is then turned on mechanically, Q405
tion, Q408 of the start/stop flip-flop circuit is 15 turned on by the D402/D402 AND gate,
turned on, and Q409 turned off. thereby passing a current through the solenoid.
Since Q408 is turned on, the start indicalor and  activating  the auto-return  operation
D1 is turned on. Q411 of the motor flip-flop (route ).
circuit is turned off, and Q412 is turned on, The circuitry is thus restored to the original
thereby starting up the motor. Activation of status,
the mechanical systems results in lead-in motion
of the tonearm.

2. 1t 85 is then touched during this lead-in
operation, the start!stop flip-flop circuit is
inverted.  That is, Q408 is turned off, and
Q409 is turned on,
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4. Hall Motor

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

I. Extremely uniform torgue.

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 L] 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 a2 2-phase action.

® For the same reason, the positions of the coil
pairs are set at an angle of 67730

® 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)
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N TOIOr shaft  magner
2%

point "%

SiRE W rature of the mage e
"» fivid v the E-pote rotor

MAAN
ATATAY

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 § 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 (altached to the rotor) will rotate in the
clockwise direction. (Refer to Figs. 3-3 and 3-4.)
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When an N pele corresponds to the Hall ¢lement
H1 (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
L1l 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
L]l 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,



PS-X6/X7 |

161-3

B+

Q213

Fig 4-3.

Fig. 4-4.

When an S pole corresponds te the Hall element
H2, 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 H} and H2 every
22°30' of a rotation thereby generating the voliages
in these elements, resulting in the production of a
current in the motor coils, and subsequent rotation
of the motor.
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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 (1) flowing
through the coils.

That is, ¥ =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 turniable 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. (8 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 32 rpm,
and 384 Hz at 45 rpm. Any changes in frequency
detected by this head are converted inte 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 converied into a
voltage signal, and fed to the serve 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 ceils), motor speed may be conveniently
changed by simply changing the flow of current
through the Hall elements. In other words, if motor
speed tends 1o 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.
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