


MODEL PL-520 COMES IN THREE VERSIONS DISTINGUISHED AS FOLLOWS:

Type Voltage Remarks
KCT 120V only Canada model (without cartridge)
KUT 120V only U.S.A. model (without cartridge)
HGT 220V and 240V (switchable) Europe or Oceania model (without cartridge)
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7. D.D.MOTOR TROUBLE SHOOTING CHART

‘Motor and Turntable

Drive System: Direct-drive turntable

Motor: DC servomotor (8 pole 24 slot)
‘rniable Platter: 330mm diam. aluminum alloy die-cast
ertial Mass: 200kg-cm? (including platter mat)
peeds: 33-1/3 and 45rpm

Speeds Control Range:
Wow and Flutt~

2%
~ Less than 0.03% (WRMS)
~More than 73dB (DIN-B)
(with Pioneer cartridge model PC-135)

Tonearm

Type: Static-balance type, S-shaped pipe arm
Effective Arm Length: 221mm

Overhang: 15.5mm

Tracking Error:
Usable Cartridge Weight:

0.525 deg./in, 0.21 deg./cm
4g (min.) to 10g {max.)
Other Features

Warren motor for automatic functions (auto lead-in, auto return,
auto cut, auto repeat), Anti-skating force control, Lateral balancer,

- Cueing device, Strobe light, Detachable dust cover,
.- Fine speed adjusters, Insulator feet, Plug-in type headshell

‘Miscellaneous

Pow. r Requirements: (HGT) 220V, 240V ~ (switchable), 50/60Hz

Pow .1 Requirements: (KCT, KUT} 120V, 50/60Hz

Power Consumption: 8W

Dimensions: 460(W) x 171(H) x 395(D)mm
18-1/8(W) x 6-3/4(H) x 15-9/16(D) in

Weight: 8.7kg/191b 20z

Accessories
EP adaptor

................................... 1
Screwdriver ... ... L 1
Cartridge mounting screws .. . ... ... .. ... ... ... .. . .. 6
Cartridge mounting nuts ... ........ . ... ... .. .. .. . 2

Cartridge mounting washers . ... ... . . . B 2
Operating instructions

NOTE:

Specifications and design subject to possible modification with-
out notice, due to improvements.

7.1 MotorDoesNotTurn.................. e e e
7.2 Wide Variationsin Motor Speed . .................... e e e
7.3 MotorRaces . .....cvviiit ittt e e e e,

7.4 Meter Speed Adjustment .. ....... ... i e .
8. MECHANISMOPERATION........ ... ettt
9 MECHANISM ADJUSTMENT ............. e e e

19 HGT TYPE CIRCUIT DIAGRAM. ...... e e e, e

o For Use in United Kingdom and Australia
Please note:

Models employ 3-conductor mains leads. Please
read the following instructions carefully before
connecting.

WARNING: THIS APPARATUS MUST BE

EARTHED.

CAUTION 240V: MAINS SUPPLY VOLTAGE
IS FACTORY ADJUSTED

AT 240 VOLTS.

IMPORTANT

The wires in this mains lead are coloured in
accordance with following code:

Green-and-yellow: Earth
Blue: Neutral
Brown: Live

As the colours of the wires in the mains lead of
this apparatus may not correspond with the
coloured markings identifying the terminals in
your plug, proceed as follows.

The wire which is coloured green-and-yellow
must be connected to the terminal in the plug
which is marked by the letter E or by the safety
earth symbol = or coloured green or green-and-
yellow.

The wire which is coloured blue must be con-
nected to the terminal which is marked with
the letter N or coloured blue or black.

The wire which is coloured brown must be con-
nected to the terminal which is marked with
the letter L or coloured brown or red.

The power cord should be connected last, make
sure that the Power switch is OFF.

First insert the female appliance connector of the
mains cord into the AC inlet, then plug the cord
to the wall socket.

Be sure the appliance connector is fully inserted
into the AC inlet.

Unplug the set from the wall socket when it is
not to be used for an extended period of time.

FOR YOUR SAFETY
1. Insert this plug only into effectively earthed
three-pin plug-socket outlet.
2. If any doubt exists regarding the earthing,
consult a qualified electrician.
3. Extension cords, if used, must be three-core
correctly wired.
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2. PANEL FACILITIES

HEADSHELL STAND/EP ADAPTOR STAND

This stand will accommodate a spare cartridge. Align the
guide pin with the guide groove of the stand’s opening,
and then insert. You can also use this stand to store an
EP adaptor.

Guide groove——\%—(}uide groove

STROBE LIGHT

This light comes on when the platter starts to rotate and
it lights stroboscopically.

SPEED SELECTOR SWITCH

1
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Push this switch to set the platter to 45rpm and release
for 33-1/3rpm.

45rpm FINE ADJUSTMENT KNOB

When the platter speed is set to 45rpm, turn this knob
and adjust the speed accurately, while looking at the
strip of strobe calibration dots on the platter edge.
The speed increases if the switch is turned in the + direc-
tion, and it decreases when turned in the — direction.
(Refer to ‘How to finely adjust the platter speed’).

33-1/3rpm FINE ADJUSTMENT KNOB

When the piatter speed is set to 33-1/3rpm, turn this knob
and adjust the speed accurately, while looking at the strip
of strobe calibration dots on the platter edge. The speed
increases if the switch is turned in the + direction, and it
decreases when turned in the — direction. (Refer to ‘How
to finely adjust the platter speed’).

RECORD SIZE SELECTOR

This selector selects the size of the record for automatic
play and also selects manual play.

17 770 For the automatic play of 17cm (7-inch)
LP and EP records.
25 107 .. ... For the automatic play of 25cm (10-inch)
LP records.
30 127 .. ... For the automatic play of 30cm (12-inch)
i LP records.
M-wwUAL . .. For the manual play of records.
NOTE:

_he tonearm will not be actuated when the record size
selector is at the MANUAL position for automatic play,
even if the START button and the REPEAT button are
pushed.

CUT BUTTON

Push this button to stop the record play. When pushed,
the tonearm will rise and return to the arm rest. The
power to the turntable will then be switched off and a few
seconds later, the platter will stop rotating.

NOTE:
If the REPEAT button is pushed, the tonearm wit.
return to the arm rest and then move across again to the
record.

——ARM REST

The arm rest supports the tonearm when it is not being
used. Set the tonearm on its rest when it is not playing
records. Clamp it into position if you don’t have any
immediate plans to play records (see Figure).

Releasing the arm clamp

Securing the arm clamp

ARM ELEVATION LEVER

This lever controls the ascent and descent of the tonearm.
Uup........ The tonearm rises.
DOWN ... .. The tonearm descends gently.
Set to this position for auto play, auto
repeat and other automatic operations.

NOTE:

When the arm elevation lever is set to the UP position
for automatic play, the tonearm will move over as far as
the lead-in groove on the record but it will not descend
and the record will therefore not be played.

UP position

pown ’] t

ARM ELEVATION

——DOWN position

— START BUTTON

The power to the turntable is turned on and the platter
starts to rotate when this button is depressed.

——REPEAT BUTTON

Push this button when you want to listen to the same
record again. Press the button once more to release.

NOTE:

All you have to do for repeat play is to press the
REPEAT button. There is no need to push the START
button again.
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3. PARTS LOCATIONS (HGT type)

3.2 BOTTOM VIEW

3.1 TOP VIEW
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4.2 POSITIONAL DETECTOR ASSEMBLY (PWX-007)

Foil side

> MWG-001, No.6

MWG-001, No.8
MWG-001, No.9

MWG-001, No.2
MWG-001, No.1
MWG-001, No.3

MWG-001, No.4

MWG-001, No.b e_.__j

PWR-017, GND

PWR-017,B o | MWG-001, No.10 ) *

MWG-001, No.11

MWG-001, No.7

Part List
RESISTORS GTHERS
Symbol Part No. Description { ! Symboi Part No. Description
R101 RD%PS 102J Carbon film 1k H1 PCX-012 Halt element
R102 RD¥%PS 1024 Carbon film 1k T W PCX-012 Hall element
R103 RD%PS 102J Carbon film 1k L PeX.012 Hail element
R104 RD%PS 331J Carbon film 330
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PL-520

1 | 2 | ' 3

1K(B) 45r.p.m

\/XW* Parts List of Drive Control Assembly (MWG-001)
SEMICONDUCTORS
SPEED L
SELECTOR Symbol  PartNo. . . Description Symbol  Part No. Description
33-1/3 r.p. O— : : )
/3 rp.m A a1 25C945.p Transistor R201  RD¥%VS 102J Carbon film 1k
Q2 2SC945-P Transistor R202 RD¥%VS 123J Carbon film 12k
Q3 2SA733-Qor P Transistor R203 RD%VS 1024 Carbon film 1k
4 Q4 25C1213-Cor B Transistor R204 RD%VS 123J Carbon film 12k
Foil side OR Q5 25C945-p Transistor R205 RD%VS 1024 Carbon film 1k
r ; i Ao ; : ’ IR w Q6 25C945-p Transistor R206 RD%VS 1234 Carbon film 12k
. S : Q7 2SA733-Qor P Transistor R207 RD¥%VS 2R2J Carbon film 2.2 W
- Qs 2SC1213-Cor B Transistor R208 RD¥%VS 151J Carbon film 150
0 Qo 2SC945-P Transistor R209 RD¥%VS 222) Carbon film 2.2k
= Q10 2SC945-P Transistor R210 RD%VS 274J Carbon film 270k
¥ © :
2;’ :2 a ; : Q‘]1 2SA733-Qor P Transistor R211 RD%VS 562J Carbon film 5.6k
5 ;_N" N §§ S 012 25C1213-C or B Transistor R212 RD¥%VS 562J Carbon film 5.6k
YO 0 o= - Q13 2SC1419-B, A, C  Transistor R213 RD¥%VS 223J Carbon film 22k
SI2 °2.5 ¥ %VS 1214 i 120
S Ln O—K—O S5 o orD R214 RD%VS Carbon film
§£ i i} 7 = Q14 2SA733-Q or P Transistor R215 RD%VS 182J Carbon film 1.8k
s S it B Q15 25C945-P Transistor
COAMNDO 2m QTG 1 i
o 38 vE32som) R216  RD%VS 153J Carbon film 15k
- . @45—5@ ¥ Q16 2SC945-P Transistor R217 RD¥%VS 152J Carbon film 1.5k
5% Q17 2SA641-E Transistor R218  RD%VS 152J Carbon film 1.6k
(2SAB40-E) - . R219  RD%VS 682J Carbon film 6.8k
Q18 2SAB41-E - Transistor R220  RD%VS 152J Carbon film 1.5k
. (2SAB40-E)
0% Q19 2SA733-QorP  Transistor R221 RD%VS 392J Carbon film 3.9k
& SR R222  RD%VS 123J Carbon film 12k
Lk o D1 152473 Diode : R223 RD%VS 562J Carbon film 5.6k
g D2 182473 Diode R224 RD%VS 332J Carbon film 3.3k
& D3 182473 Diode R225  RD%VS681J Carbon film 680
o D4 VD1122 Diode
D5 vD1222 Diode R226  RD%VS 125J Carbon film 1.2M
, R227  RD%VS 332J Carbon film 3.3k
S D6 vD1122 Diode R228 RD%VS 1234 Carbon film 12k
v D7 vD1222 Diode R229  RDY%VS 822J Carbon film 8.2k
s D8 vD1122 Diode R230  RD%VS 392J Carbon film 3.9k
2o C D9 RD5.1EC Zener
DV, g o : R231  RD%VS 152J Carbon film 1.5k
e , , . )
3 5505 mmonowemm gwean
G e ' ~ o~ v \ ‘ .
0.7V o 8‘(?7\/ Symbol Part No. Description R234 RD%VS 1524 Carbon film 1.5k
, @ o
N el el
Loy S VR1 MCP-001 Semi-fixed (1K-B)
2z @ VR2  PCP-005 Semi-fixed (15K-B) CAPACITORS
< 0 : [T Symbol Part No. Description
P Q c1 CCDSL 101K 50  Ceramic 100p 50V
c2 CEA 4R7P 25 Electrolytic 4.7 25V
L c3 CCDSL 101K 50 Ceramic 100p 50V
ca CEA 4R7P 25 Electrolytic 4.7 25V
PWX-007, NO.4 <t L———=PWX-007, No.7 : cs5 CCDSL 101K 50  Ceramic 100p 50V
PWR-017, G e = PWX-007, No.1
PWX-007, No.5<——— 4 PWX-007, No.6 L g? 25384917512550 Electrolytic ?670 ég\\’/
; i CDSL K Ceramic o]
PWR017,"Be | . " D e )

WR-017 ‘ PWX-007, No.3 = 8 CSZA 330M 10  Electrolytic 33 10V
PWX-007, No.10 i PWX-007, No.9 2 CSZA 3R3M 10 Electroly tic 3.3 10V
PWX-007, No.11 , PWX-007, No.8 c10 CEA 330P 10 Electroly tic 33 16V

PWX-007, No.2
; 11 CEA 100P 16 Electrolytic 10 16V
e 12 CEA 101P 25 Electrolytic 100 25V

11
12
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44 POWER SUPPLY ASSEMBLY
KCT type (PWR-026)
KUT type (PWR-017)
HGT type on page 36.
_ PWR-026 (CT) A e s
POWER SUPPLY ASSy PWR -01T(KUT)| AC
— _ - - _ N R _
: Q, 250234 (,28C945
0;SIRBAI0 4 START
B 9 o i REPCAT)
1 1 + 1
4 SRz, 1K1
,g 3T Too ot -3
h : /25 /2 : = 1 (C
x0, Lo
o o] (PCX-010)
Bur D,WZ-1920r RD-18E
Parts List
SEMICONDUCTORS CAPACITORS  * mark KCT type only
Symbol Part No. Description Symbol Part No. Description
Q2 2SD234 Transistor ca KCE-005 Ceramic 0.047 125V
Q1 25C945-P Transistor C5 KCE-005 Ceramic 0.047 125V
o CEA 331P 50 Electroly tic 330 50V
22 CEA 101P 25 Electrolytic 100 25V
D1 PCX-010 Bridge rectifiers £3 CKDYF 103250 Ceramic 0.01 50V
D2 wz-192 Zener diode *C4 PCL-019 Ceramic 0.047 125V
or RD18E *C5 PCL-019 Ceramic 0.047 125V
RESISTORS OTHERS
Symbol Part No. Description Symbol Part No;: ‘x;‘lcription
R1 k RD¥%PS 332J Carbon film 3.3k FU1 PEK-009 Fuse 300mA
R2 RS2P 822J Metal oxide 8.2k FU2 PEK-004 Fuse 500mA
PNS-001 Heat sink
K91-006 Fuse clip

Micro switch
A
NEON LAMP
Foil side
~
o
~ ‘n
= —
Shee
3 -
83 e
& >
B J) o
-
2]
N @ O
Sw o @
DB
T Gl s
[Te] =
- s o
e N
& = 292
X OS
e S
e SR ;/
~ >
T? ]
PWX-007, No.5 “—"':gv
L . MWG-001, No.5 =
D g %}Ig 100V
ov
Power transformer
14
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1 2 3 i 4 ﬂ 5 ;f' 6
5. EXPLODED VIEW | 7 NOTE:
/ ;: ;: ‘ ,; Parts indi?ated in green type cannot be supplied.
5.1 OVERALL .
| PSA 4x8 ' jiRubber & _Arm elevation
: PNT-516 - PNW-577 A
 Motor . | o
Rubber mat assembly M;)(AO-rOOT — PM 4x8 SF 3x5
PEA-028(KCT) ; 7
(HGT) | _Stopper
PEA-031(KUT) \ ~ PXT-199
N G
) Tone arm assembly |
PPD-569 oo )
e ““See'page 18 . R R R
Turntable plutter /i rest sssembly Headshell .- % / d , . )
“Arm re A —— , Anti-Sk
PXA-444 Stopper assembly PXA-363 PXA-693 it out éL ' Pyyooo oo
PXT- . g stan ase )
XT-219 P.C. Board ?glder Power supply assembly | %
’ 'Headshell holder ~ /  PWR-016(HGT) @ PNB-541
PNW-314 - ~ ¥ PWR-017(KUT) _.-Shaft
) v Washer
Panel PRANG t PLA-702 PNB-540 B
PNA-090(KUT, KCT) . g _..Spring
PNA-086{HGT) ' " & PBH-511
Power transformer - Nuf
PTT-033(KUT, KCT) ‘ PNB-634
PTT-032(HGT)
_Rubber cushion
PEB-041
;T Lens
Screw PNW-302
PBA-054
Lens holder - & Cover PAP-004 Screw
PNW-312 --Cover PAP-005 PBA-063
i;: 6 PU plate assembly <
i~ 0 PXA-354 ' C
Neon lamp -~ See page
,,,,, PEL-005 | > &y 18
Speed Selector ”f
See page 21 Line voltage ‘  Cabinet view
- Selector | KCT... on page 21
PSB-002 © HGT... on page 24
HPCb d holder (HGT) e
.C boar:
PNW'ZQB __PSA 4x6
Operatién button
~See page 17
D
| <& Screw
L _ : PBA-057
Sub panel é
See page 19 [
1 2 3 4 | 5 ] 6

16
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1 2 3 1 2 3
5.2 OPERATION BUTTON NOTE: 54 PUPLATE NOTE:
Parts indicated in green type cannot be supplied. : Parts indicated in green type cannot be supplied.
PT 3x5 Spring
PBK-O'IQ EW2
A Steel ball 5/32 .
PSA 3x5 Lever A Washer g i;ér};n(iqy
X - . e _ S | -
; ~ PAA-028 PNB-519 ,
— ; EW3
o S 0.9  EW3
' ~Screw
EV cam KRAD0D
: PNW-313 KBA-002
Knob
PAD-023
Spring B
- PBH-065
£ L Spring C
PNB-363
B e B
;W . Washer B
& TS : PBE-007 N3
Knob '
PAD-024 PT 3x6
Push switch assembly %
PXT-211 Screw 3x15
Spring D — ‘Microswitch P
PNB-364 é;  KSF-016 55 TONEARM
: Microswitch PXT537
- (HGT)
S KSF-016 SF22. D PSF2x4
r 2 2 sw3
h . . ; i
¢ Wesher o cg é c
(HGT only) e |
PM 2.6x25 (HGT)
PM 2.6x14(KCT, KUT)
SF 4x8
5.3 SPEED SELECT BUTTON e
“Weight
PXA-657
—wl. __Push switch Weight g
?\ﬁ -~ PSG-001 PLA-697 ‘
- Rubber cap “ Shaft
, B ) PNT521 5 PNW-602
PSA 3x6}: / %« -V ariable resistor S
Knob . ',';2“%") PCS-009 Bar é o Stand base
PAD-023 ) S PNW-603 S
5 : /\ b _ L PNW-616
D «f ; ] 1 RS @jj ,
L FW7 J@
Knob N7
PAA-025 : EWa
1 2 3 1 2 3
18




PL-520

1 2 3
56 SUBPANEL NOTE:
Parts indicated in green type cannot be supplied.
PM 2.6x25(KCT, KUT) Microswitch
Sub panel assembly PXA 401 (HGT)
o . : T /1 {KUT) |A
(HGT) sw3 SW3  Rubber bush
Stopper . ' E31-413
. . PLA-276 )
Micrswitch| -
KSF-023 PM 2.6x5 ™
'g - Washer -
W 3 Teflon washer PT 3x5
N3. @& 3.29x5.5¢x0.3t
— Spring (A) )
(9;,/ PNB-383(HGT) :
S 4.20x8¢x0.3t - © =
KNA-101 g
(KCT) Nylon washer & -
(KUT) 4.2¢x8¢x0.3t &  Spring (B)
: CNA-102
EW3/ Lever .. Plate
PNB-1 12/ PNM-009 B|
. : ~ PM3x8 Rotolr assembly
Spring /g%’ PXA-355 (HGT)
KBH'040~(W’%I PXA -406 (KUT)
@ (KCT)
Plate : g
\Q:XTQ(M EW3 /
PM 2.6x6 | -
Cam i
PNW-10‘4
~ Nylon washer )
- 4.20x100x0.5t -
_ s + c
{ CEW3
Plate £ EV unit
PNB-366 | P.C Board 'EV assembly
§ PNP-078 \L PXA-381
N pon aupm ClE 7 EW3.
PT3x5  gN\—" ‘ it é[ 1 ' | Rod
PSA 3xﬁ// < J | PBH-140 (HGT)
PM3X10
- 3X8 %\\ k L |
PT 3x6 gﬁ')\e% S Rod
PXT-213
& Selecter Icver assembly D
L XA-412
Holder Rod
PNW-315 PBH-147
{KCT, KUT)
1 2 3
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1 2 ; 3
57 ROTOR NOTE:

, Parts indicated in green type cannot be supplied.

: . Nut
A . @ - Teflon washer 3.2¢x6¢x0.3¢

1 ) - Telfon washer
3.29x6¢x03¢
| | 4 | 1 ,,
: 7 HGT
® l® |

B w3 @ [ i | 4.2¢x8¢x03 @ ’

| EW3

d ] . - %/ —
. o 4.20x80x0.3t
: Teflon washer 4.2¢x8¢px0.3t
58 LEVER
KUT,KCT
C
D
EW2
1 2 3
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PL-520

1 ; 2 ; 3
5.9 CABINET ’ NOTE:
Parts indicated in green type cannot be supplied.
A
Dust cover assembly
PXA-384 Dust cover
- PNV-016
B
Foot
PXT'214(KUT) _AC cord
PXT-230(KCT, HGT) KDG-011
. Output cord
PDE-032 C
Screw
PBA-056
... RW3.1x13
. Plate (R)
PNW-324
Under board assembly
PXA-417 (KCT ., KUT)
PXA-402 (HGT)
Shaft--
PNW-323
PT3x25b
D
1 2 3
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510 MOTOR - NOTE:

Parts indicated in green type cannot be supplied.

PT2.6x6 = %

PT 2.6x6

Upper cover
PNW-059

PM 2.6x30

~ PM 2.6x30

Armature core
PTL-001

PSA4X10  Steel ball

PEF-001

Thrust catch
PNW-011

PNT-002

PEC-029

o N T ——
nubper Lusihoi

p=r=



PL-520

5.11 PACKING

Rubber mat assembly

PEA-028 (KCT)
Operating instructions (HGT)
PRB-075 (KCT, KUT) PEA-031 (KUT)

Upper board
PHC-036 (KCT, KUT)
PHC-040 (HGT)

PRB-074 (HGT)
PRD-024 (Germany/French)

Cover —
Protector H56-603
PHA-053 , L

Protector
PHA-052

3
Packing case
© PHG-238 (KCT, KUT)
PHG-223 (HGT)

Flap stopper
KNK-403
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5.12 ACCESSORY PART

5.13 HGT CABINET

24

Cover PHN-007

45 Adaptor
u N93-603
(o ),

=

Driver
Weight NS KEX-002
PXA-657 h

PHN-006




PL-520

5.14 NOMENCLATURE OF SCREW WASHER AND NUT

The following symbols stand for screws, washers and nuts as shown in exploded view.

Symbol Description Shape Symbol Description Shape
RT Brazier head tapping screw (}[:I] EW E type washer { l ﬁ
PT Pan head tapping screw GD] FW Flat washer @ ”
BT Binding head tapping screw [p:D Sw ] Spring lock washer @ @
CT Countersunk head tapping screw DED N Nut @
ol AN
T Truss head tapping screw G@] WN - Washer faced nut (@}
\
OCT Oval countersunk head tapping (D@ IT™W Internal toothed lock washer @ ﬂ
screw
PM Pan head machine screw GD oTW Outernal toothed lock washer .i:é):% g
k i .
cMm E:cc:::vtersun head machine DD sC Slotted set screw {Cone point) e 9
Oval countersunk head S =
OoCcM machine screw (DD SF Slotted set screw (Flat point) | @ £
K l
™ Truss head machine screw ] HS :;i:‘i/gon socket h_ea,d’ £ o BD
Oval '
BM Binding head machine screw UZ ocw Ve, countersynichead wood @W
screw
PSA Pan head screw with spring G’%D cw Countersunk head wood screw \DW
lock washer
PSB Pan head screw with spring RW Round head wood screw (m
lock washer and flat washer
PSF Pan head screw with flat washer Gﬁﬂ@
EXAMPLE
t
PM- 3x8 FW-9¢x1

r
l

Iif
ek

length inmm (/) T——thickness'in mm (1) m%t

diameter in mm (d ) ¢ — diameter inmm (d) @—1%

Symbol Symbol

[
~a

b
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6. D.D. MOTOR OUTLINE OF OPERATION

6.1 STRUCTURE

The PXM-030-D is an external-rotor type DC motor
in which Hall-effect elements are used to detect
the rotor position, with electronic ON-OFF
switching of the current to the motor windings.
As shown in Eiguijeilaf, the ferrite rotor is magnet-
ized alternately N and S in 45° segments. Figure
1b shows the three Hall-effect elements under the
rotor.

The Hall-effect elements, H,, H,, and H3, are
fitted 30° apart (120° magnetically), so that
whatever the orientation of the rotor, one of them
~ will experience a Hall potential at a particular time.

- 6.2 DPERATION OF THE MOTOR

- (SEE CONNECTION DIAGRAM)

‘When the electrical supply is connected to the
motor, current flows through the three Hall-effect
elements, which go into the operating condition.
If we assume, at this time, that a rotor S pole is
located at the H, Hall-effect element position,
then the Hall pot tial developed in H, sends the
base of Q: 1 ! —) and that of Q, positive

b Sééti'on of rotor

| Center shaft

(+). Due to this Hall-effect potential Q,, Q¢ turns
ON, voltage at the Q,, Q¢ collector drops, the
potential on the base of Q, drops, and Q;, Qs
turns ON. With Qg ON, the motor drive coil W5 is
energized by the collector current, and the rotor
begins to move. After some small movement of the
rotor, the S pole approaching the Hall-effect
element H; causes Q, to turn ON. The first N pole
passes Hj; as the next one approaches H,, putting
Q¢ and @, ON, and thus the rotation of the rotor
is continuously sustained.

On the other hand, when a N pole approaches the
Hall-effect element(s) H, (H,, H;), the polarity
of the Hall potential changes, the base(s) of Qs go
positive (+), the base(s) of Q¢ go negative (), and
50 Q,, Q¢ turn OFF. This means that Q,, Qg also
turn OFF and the current ceases to flow in the
drive coil(s) W3 (W,, W,).

6.3 SPEED CONTROL

When no current is flowing through a drive coil
(that is when a S pole is approaching the Hall-
effect element), a voltage proportional to the
speed of rotation of the rotor is induced in the
drive coil (the same effect as with a generator).
This voltage is rectified by the diode(s) D, (D,,
D) and the positive potential derived is applied to
the base of Q6. @7 and Q,3 form a differential

e _ amplifier circuit, and the standard voltage for
g ) 33-1/3 or 45 rpm rotation is appliéd to the base
a ] of Qi¢. It follows that so long as the rotor is

\ Hall-effect elements
30\.«-——30
Fig. 1: Relative Locations of Rotor and Hall-Effect
Elements
Locational
detector
section
v
< Driving
S Hy OH:  H, current DC power
Hall-effect elements - control supply {18V}
G section
N
A
i Standard
) { voltage
" Brive coil — 5 Comparator[®—] generator Fine speed adjustment
Pt section control (33-1/3, 45 rpm)

Moving (rotating) section of motor
Fig. 2:
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turning at the correct speed (revs), this circuit is
balanced. If for any reason the speed of rotation
of the rotor exceeds the proper value, the voltage
generated in each drive coil will increase.

This causes the potential on the base of Q,¢, Qi
to rises, and the potential on the bases of Qs
drops. As the potential on the base of Q,s drops the
collector current drops and this reduces the poten-
tial on the base(s) of @,;. This results in a reduc-
tion in the current flowing through Q,;, and a rise
in the potential on the emitter(s) of Q; (Qs, Q2 ),
'so that the collector current(s) of Qs (Qs. Q;2)
drop. If the collector current drops, the field
strength of the drive coil also drops, the rotor
speed drops, and it returns to the correct speed of
rotation.

On the other hand, if the rate of rotation of the
rotor drops below its proper value, the process is
precisely the reverse of the above: the voltage

across each drive coil drops, and the base potential "

of Q¢ drops. This causes the collector current of
Q;4 to increase, and the current(s) through Q,;
also rise. As the collector current(s) of Q,; increase,
the emitter potential(s) on Q; (Qs, Q;, ) drop, the
collector current(s) rise, the magnetic field strength
of the drive coil(s) increases, and the rotor speed
increases to the correct value.

6.4 TEMPERATURE COMPENSATION

To prevent any changes in surrounding tempera-
ture from effecting rotational speed, a means:of
compensating for temperature changes has be‘gn
employed, consisting of the varistors D4, Ds, Ds R
D5, and Dsg.

e D, is designed to compensate the effect of tem-
perature change on Q,,. Without this varistor,
the Q,o collector current would increase with
temperature, resulting in increases in collector
current through Q,,, and the base potential on
Q.5 . The Q,4, and Q,; collector currents would
also increase, resulting in a reduction of the
Qs, Qz, and Q,, emitter potentials, and an
increase in rotational speed.

e D., D, D;, and Dy are employed to com-
pensate for the effects of temperature changes
on the rotor magnets and drive control transis-
tors. The magnetic force generated by the
magnets decreases by 0.18% per degree (C}
rise in temperature. Without these varistors, th:-
counter electromotive force generated in the
drive coils would decrease with temperature
increases, even if the rotor was rotating at the

¢ coefficient of zero).

exact rotational speed. The comparator stage
would therefore interpret this as a drop in
rotational speed, and consequently respond by
increasing the speed.

The drive control transistors are also effected
by temperature changes. Ds; and D¢ (33rpm)
and D, and Dy (45rpm) counteract the effect
of temperature rises by increasing the base
potential on Q,5, thereby maintaining Q,,/Q;s
balanced to ensure correct rotational speed.

Dy is a 5.1V Zener diode whose voltage level is

uneffected by temperature change (i.e. thermal

PL-520

Block numbers and block names
1. Voltage stabilizer section

2. Comparator
3. Drive coil current control section
4. Drive section '

5. Back voltage detector section

X DRIVE CONTROL ASS’7 MWG - 001
) , , 2 - R, _ . - N
= - _1___ Y = i bl d - -
35v, | |0y~ Dy Q;,Q Qis l
!——‘Q4, Qs, Qi fres e b 1§24q3 X3 5 '2HSA'7153X2 185V Q,525C945 Rue . Co 2SAT33 D4, Ds, D3 Ds, Do ) R0 D:S nl
| VYV &’a = UB”Q%XZ “512221 TN U
l 25C1213x3 0 33716 . . ' 18y
Y 3 }5
RS La ke, 3 R LA L {20
| R g 0 e S o 15KT 0| <
I 1K) r/rx EEE 3 Eelps Cz_z— 6K 2’3‘33/10 L S gﬁﬂ Dg i
|12 [ Ve 03 fisay i
16 sv 3 w0 : ‘
'3 “ Qg LG SRS VR15K & s :
QSA"IGBXZ wo o
N X e
Jhur RusS BY S 7 z
38 18K Rys 23 Rais 55732 §§233 s
1 15K 3.8K 3K Rom
15K
Ry 125V '
1
Qu, Q1 e L R %) R foo
23A640 Tiye3|-K 12 M3 {5K X
0n2SAB4- )X
. | \ L1l L I
Qs, Qo iy 149V (33rpm) H
28C945x2 Fsthas «2 25C945x2 | 25C1418 3 2 148V 5rem) 1 ]
QO = e e —(O— - ——— - 0+ S e =~ e+ e e e - T e O - — -+ — -
5 7 37 T n ¢ 7 TGN 16 vg, 5 VLT
i m B ko, 3. |
v pp I 45 npm
8.9v o
[ SPEED SELECTOR
NO
1IGRY 2/BLU 3 WHT_BJ YEL IO|PNK 11| OR . N
r——-o—-—o—-—o—- ‘~<»._-—<>--j POWER SUPPLY ASSy PWR-016  ggy
BOSITIONAL Jt I 250204 2809450 05372
DETECTOR AssYy o . || kbl
PWX-007 i IK 1K ! *ZCA’: %!
i s
I e 3 Fus
\ N 280V
Hy Hy Hi . =, T400mA
l I | -PCx- G0y
WS one " hooea o oL 0 WZ-192 o RD-18E
I v ARED 18V —_— - T_R-c
L L S
oL 6,0 RESISTORS:
IN OHM 174w TOLERANCE UNLESS OTHERWISE NOTED K: xil, M. MQ
®f O ® CAPACITORS RED
IN4F UNLZSS OTHERWISE NOTED P : pF

27

[ LINE VOLTAGE
St \SELECTOR )



7. D.D. MOTOR TROUBLE SHOOTING CHART

7.1 MOTOR DOES NOT TURN

Is there 18V across terminals 4 and 5 of
the driving current control assembly?

NO

YESl

Voltage of 12.5V registers across both
ends of Rjaq.

NO

Power supply circuit defective.

YESl

Is there 15V between terminals 4 and
12 (at 33-1/3 rpm)?

YES

Is the voltage between terminals 4 and
6, 8, or 10 (app. 8 —9V) roughly the
same as that between terminals 4 and
7 (9 and 11)?

NO

Block 1 on the General Circuit Diagram
(page 34) is defective.

NO

Check the connection to terminal 14. |

;

Block 2 is defective.

YESl

With the power OFF, is the resistance
between terminals 5 and 1, 2, or 3
64+5Q ? The plus (+) test lead should
be connected to terminal 5.

_NO

Hall-effect element H, (H, or Hj) is

defective.

YESl

Check each of the voltages in block 4.
Are the values incorrect?

YES¢

Block 3 is defective.

29

Motor wiring is defective.
High resistance; open circuit.
Low resistance; short.

7.2 WIDE VARIATIONS IN MOTOR SPEED

With the powef ON, rotate |

Y

Are they conductive in for-
ward direction, or non-
conductive . in backwards
diection? .~

¥

the turntable slowly by Is the voltage between ter-
?and (about five seconds NQ minals 4 and 6, 8, or 10 | NO Hall-effect element H, (H,
or each complete rev.). Do 5 (app. 8—9V) roughly the [_3 or Hs) is defective
the collector voltages of Qa, same as that between ter- 3 )
Qs, and Q,, cycle between minals 4 and 7, 9, or 11?
’1, and 18V?
YES YES l
With the poWer OFF, is the
resistance between terminal NO Motor wiring is defective.
5 and 1,.2, or 3 equal to i High resistance; open cir-
64+5Q ? The plus (+) test cuit.
Low resistance; short.
] Disconnect the diodes of
~ block 5 (D;, D, and D) Defective diode
and check them with a test | E i 1 ’ diod
meter. N ven if only one diode

proves to be defective, the
complete set of three should
be replaced.

YES |

Check each of f’éhe voltages

.-in block 4.
" Are the values incorrect?

YES l

Block 3 is defgctive.

Is the voltage acrosé R,07 On
block 3 approximately con-
stant, without significant
change? S

NO

30
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Shaft or bearings defective.
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73 MOTOR RACES

Check the connections to terminals 13,

and 15.
YESl

Is the voltage between Q5 base on the NO

driving current control assembly and SEG——— Block 2is defective.
terminal 4 equal to 15V?

YESl

Block 3 is defective.

7.4 MOTOR SPEED ADJUSTMENT

If it is no longer possible to adjust rpms by
means of the pitch controls, adjust according to
the following procedure.

1. Open up the rear cover.

2. Set the pitch controls to the center positions.

3. Turn the power supply on, and adjust the
speed precisely to 33-1/3rpm and 45rpm
(stationary stroboscope) by means of the
volume control in the drive control circuit
assembly.

4. If it is not possible to adjust this volume con-
trol any further, change the values of R,,s
(33rpm) and R,;,(45rpm) shown in the circuit
diagram on page
If any of the circuit constants are found to be
different, correct immediately in accordance
to the circuit diagram.
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8. MECHANISM OPERATION

® AUTOMATIC LEAD-IN

"When the START or REPEAT buttons are 5. The starter lever is brought to a stop by the
pressed, the Warren motor is started up, rotating selector plate stopper (Fig. 6).
the cam connected to the motor. During half a
turn of this cam, the following operations occur. \/ 7

PU plate shaft

Stopper
Lock lever

Position of Mechanical Parts when Stationary

<]

Sending plate

o

Spring stopper Selector lever
Fig. 6

6. Although the starter lever stops, the operations
plate continues to rotate, releasing the lock
lever from the PU plate shaft (Fig. 7).

Selecter plate

Stopper angle

Fig. 4
1. cam commences to rotate, Crank lever
micro-s is “activated, thereby. starting
up ther o
2. The cran r connected to the cam forces

the operations plate to otatetftl()gether with the \\\\;\—\’, )
cam. ' b

3. Rotation of the operations plate causes thé

R Starter lever —/" o4
starter lever to move, resulting in the lock lever W‘:
. engaging the PU plate shaft (see Fig. 5-1). 2
4. As the cam continues to rotate, both the

Lock | i
starter lever and lock lever move the tonearm ocktever Fig. 7
up to the position determined by the selector 7. Further rotation of the operations plate results
lever (Fig. 5-2). . in the tonearm being lowered onto the record

(i.e. arm elevation is reduced) (Fig. 6).

Starter lever
Lock lever

Fig. 5-1 Tonearm lowered
onto record

g

e

PU plate shaft Fig. 8

8. Once the tonearm has been lowered onto the

Lock lever i record, the Warren motor stops.

9. At the same as the Warren motor stops, the
switch which had been short circuiting the

Fig. 5-2 cartridge output terminal, is opened.
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® AUTO RETURN

To return the tonearm back to the arm rest
automatically, the following procedure is followed.
1. As the tonearm approaches the lead-out
groove, the screw at the tip of the PU plate
pushes against the sending plate, moving the
stopper over to the center shaft (Fig. 9).

Sending plate

Screw in tip

Fig. 9

2. When the stopper is repelled by the turntable
pin, micro-switch B is turned on by the send
back lever, thereby re-energizing the Warren
motor (Fig. 10).

Micro-switch B

Fig. 10

3. Once the Warren motor starts to turn, both
the cam and the operations plate (via the
crank shaft) will also recommence to rotate.
At the same time, shorting switch S will also
short circuit the cartridge output.

4. The arm lifter is moved by the operations
plate, resulting in the tonearm lifting up from
the record.

5. The return lever linked to the operations plate
will start to move the PU plate shaft back to
its former position, thereby returning the
tonearm to the arm rest.

6. Once the tonearm has been returned to the arm
rest, the power supply to the main motor, and
in fact to all parts of the PL-520, is turned off
by cam action.

PL-520

Return lever

PU plate shaft

Fig. 11

® MANUAL OPERATIONS

1. Tonearm Operated Manually After Turntable
~ Has Been Started Up :

1. Set the selector lever to MANUAL.

2. Press the START button. The Warren motol.-,.
will’commence to rotate, activating the opera-

tions plate. The starter lever and lock lever will =~

- engage the PU plate shaft almost immediately.

3. Without moving the PU plate shaft, the starter

- lever comes to a halt once it strikes the selector
fplate stopper. The operati platg, continues
to rotate, resulting in the t of the opera-
tions plate forcing the ver to release
the PU plate shaft.

4. As the operatlons plate continues to rotate,
the sloped section of this plate causes the

- elevation pin to _drop down. The Warren motor
will then come to a stop when the operations
plate can be moved no further.

5. The tonearm is then raised by hand, and
lowered onto the record to commence play.
The return operation is the same as described
earlier under section 8.2.

® Turntable Started After Tonearm Raised

Manually

When the START button is pressed after the
tonearm is first raised by hand and positioned
above the record, the Warren motor and opera-
tions plate will commence to rotate as before. The
sloped section of the operations plate will again
bring the Warren motor to.a , and permit the
tonearm to be lowered onto the record.

e AUTO CUT P

When the CUT button pressed, the Warren
motor is started up again, followed by the auto
return of the tonearm accordmg to the same pro-
cedure described above in steps 3 to 6 of section
8.2.
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9. MECHANISM  ADJUSTMENT

Prior to making any adjustments, check that the
PU plate shaft is located in the center of the cut
out section of the sub panel (as shown in Fig. 12
below).

.Cut out section of ==
subpanel

T e
N 7227777

PU plate shaft o
Fig. 12

Tonearm Descent Positions

The tonearm descent positions may be adjusféd
djustment screws located in the
e base of the tonearm inOtry(sée

the descent position is

cente

. escent position is
moved outwards.

This is quite a simple operation when a test
record is used.

For 30cm records . . . ... tonearm descent should
occur in the 304 to 319
count range.

For 25cm records . ... .. tonearm descent should

When turned counter cl

occur in the 252 to 267 -

count range.
For 17cm records . . . ... tonearm descent should
occur in the 173 to 184

count range.

Tonearm descent position
adjustment screws

The tonearm must be
returned to the arm rest
to provide access to
these screws.

- 13-a
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Turn adjustment screw in the
counter clockwise direction

Turn adjustment screw
in the clockwise direction

Descent position
too far outside

Descent position
too far inside
Fig. 13-b

When Tonearm Fails to Return

1. Adjust the stopper angle so that it makes
contact with the return lever pin (Fig. 14).

Return lever
Stopper angle

Return lever pin Pair of radio pliers

Fig. 14

Arm Elevation Adjustment

1. Leave the tonearm in the up position, and
adjust the height of the arm elevation sheet so
that the gap between stylus tip and record
surface is about 10mm. (Fig. 15).

Arm elevation sheet
Fig. 15




Auto Return Lift Off Position
First check that the turntable pin (attached to
the turntable) has not been bent over. Strighten
out if necessary.
1. Tonearm lifts off too soon.
Unscrew the screw in the tip of the PU plate
by a suitable amount (Fig. 16).
2. Tonearm too slow in lifting off
Screw the PU plate tip screw in further (Fig.
16).

Sending plate

Screw in tip of PU plate

Screw driver y
Fig. 16

Faulty Tonearm Movement

If the tonearm is interfered with, or halted
altogether during the lead in operation, tighten up
the screw shown in Fig. 17.

NOTE:
This adjustment screw should be made neither too tight

nor too loose.

o
=
Bracket = Nut
(=
Plate spring  Operations plate

Fig. 17

Shorting Switch

Adjust the switch mounting screw so that the
gap between contacts during play is 0.5mm (Fig.
18).

Screw dirver

0.5mm ,\E/
47

/ ‘y, .

Spring mounting screw
(for adjustment)

Fig. 18

PL-520

Replacing the Anti-skating Assembly

When the anti-skating string or spring is broken
or deformed, replace the whole anti-skating as-
sembly.

1. Mount the anti-skating assembly.

2. Turn the anti-skating knob on top of the axle
of tonearm and adjust to the “0” position.

3. Wind the string around the axle once (1 turn)
and then hook the end of the string to the
projection on the axle tweezers (GGK-036).

4. Turn the knob and check the smooth opera-
tion.

Anti-skating knob

Anti-skating string

Anti-skating
assembly
(PYY-009)

-Fig. 19
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10. HGT type CIRCUIT DIAGRAMS

Power supply Assembly (PWR-016)

NO

POWER SUPPLY Ass’y PWR-016  gay

0,250234 g3y & 25C9450r 25C372

DzSIRBA]O

+E 7

oo
(PCX-010)| |

E.
—

0 WZ-192 or RD-18
R "TTR

=4 AC 240V
220V
2 L swsoHz
BLU
6 6NO
TSW] (START )
FUs ‘I‘ 0.033 REPEAT
250V HT SWq
FB80mA ED 0 )
> 3—NO (CUT
7 &)t

NET \SL

NEON
LAMP

SWg

LINE VOLTAGE
VT Sk (SELECTOR )
Pa:
SEN. mTARS CAPACITORS
Symi No. Description Symbol Part No. Description
Q2 L34 Transistor C1 PCL-023 Ceramic 0.033 250V
Q1 28C372-Y Transistor C2 PCL-023 Ceramic 0.033 250V
or 28C945-P ca CEA 331P 50 Electrolytic 330 50V
C5 CEA 101P 25 Electrolytic 100 25V
D2 PCX-010 Bridge rectifiers C6 CKDYF 103250 Ceramic 0.01 50V
D1 Wz-192 Zener diode
or RD18E | c3 PCL-023 Ceramic 0.033 250V
RESISTORS OTHERS
Symbol Part No. Description Symbol Part No. Description
R1 RS2P 822J Metal oxide 8.2k 2w FU1 PEK-016 Fuse 80mA
R2 RD%PS 332J  Carbon film 3.3k %W FU2 PEK-005 Fuse 400mA
PNS-001 Heat sink
KKR-001 Fuse clip
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