GENERAL
Speed:
Turntable drive:

Wow and flutter:
(weighted)

Signal-to-noise ratio:
(weighted)

Motor:

Turntable platter:

Start-up-time:
Power consumption:
Power requirement:

Dimensions:

Net weight:
Shipping weight:

SPECIFICATIONS

33Y3, 45 rpm 4 %, adjustable
Direct drive system

Less than 0.04 % (NAB)
Greater than 58 dB8 (NAB)

AC servo-controlled motor

310 mm (12%6") dia. 1.5 kg
(3 1b 5 0z) diecasted aluminum

Less than 2.5 seconds
16 watts
120 V, 60 Hz

491 (w) x 185 (h) x 410 (d) mm
19%16 (W) x 7%16 (h) x 16% (d) inches

15 kg (33 1b 1 02)
17.4 kg (38 Ib 6 02)

TONEARM (PUA-113)
Type:

Arm length:
(Pivot-To-Stylus)

Over hang:

Stylus force
adjustment range:

Anti-skating force
compensation range:

Tonearm height precise
adjustment range:

Cartridge weight range:

Static balanced
245 mm (9%")

14mm (%16")
0 to 3g. 0.2 g increments

0 to 3 g.0.2 g increments

45.5 mm ~52.5 mm
(12%2") ~(2Y32")

4gto17g
8 g to 21 g (with subweight)

SONY.

SERVICE MANUAL
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SECTION 1
TECHNICAL DESCRIPTION

1-1. SPECIFICATIONS

General
Speed:
Turntable drive:

Wow and flutter:
(weighted)

Signal-to-noise
ratio:
(weighted)

Motor:

Turntable platter:

Start-up-time:

Power
consumption:

Power
requirement:

Dimensions:

Net weight:
Shipping weight:

Tonearm (PUA-113)

Type:

Arm length:
(Pivot-To-Stylus)
Over hang:

Stylus force
adjustment range:

Anti-skating force
compensation
range:

Tonearm height
precise adjust-
ment range:

Cartridge weight
range:

33Y5, 45 rpm t 4 %, adjustable
Direct drive system

Less than 0.04 % (NAB)

Greater than 58 dB (NAB)

AC servo-controlled motor

310 mm (12%6 ") dia. 1.5 kg
(3 1b 5 oz) diecasted aluminum

Less than 2.5 seconds

15 watts

120 V, 60 Hz

491 (w) x 185 (h) x 410 (d) mm

19%16 (W) x 7%6 (h) x 16Y (d)
inches

15 kg (331b 1 0z)
17.4 kg (38 1b 6 02)

Static balanced
245 mm (9% )
14mm (%16™)

0to 3 g. 0.2 g increments

0to 3 g.0.2 g increments

45.5 mm ~ 52.5 mm
(12%2") ~ (232"

4gtollg
8 g to 21 g (with subweight)

1-2. PRINCIPLE OF AC SERVO SYSTEM

Fig. 1-1 shows a simplified diagram of the ac
servo system employed in this set. Since the ac motor
speed is proportional to the applied ac voltage,
it is controlled by varying the applied voltage (Em) to
the motor. This is effectively performed by means of
series resistor Rv.

In practice, series resistor Rv is replaced by the
diode-bridge circuit and collector-emitter impedance
of a power transistor as illustrated in Fig. 1-2.
Note that the diode-bridge determines only the
direction of the ac current which flows in the power
transistor.

Motor speed is converted into ac signal by
means of a direct-coupled frequency generator. The
servo amplifier compares this signal against a very
stable dc reference voltage, and then controls the
collector-emitter impedance of power transistor. Any
error in motor speed results in a correction voltage
supplied to the motor.

SERVO AMP

FG

|

|

}

]
EM HV/

& ER
E=EM + ER

Fig. 1-1. Principle of ac servo system

SERVO AMP

Fig. 1-2. Practical ac servo system



1-3. CIRCUIT DESCRIPTION

The following describes the functions of ac
servo amplifier. Since stages are listed by transistor
or IC reference designation, refer to the block or
schematic diagram on page 4 and 15.

Stage/Control Function

Start Operation
When the power switch is turned
on, C8 is charged through R27, R8,
VR2, R10, VR1 and R9 when the
33 rpm button is depressed.
Note that VR2 and R10 are shorted
during 45 rpm operation.
Voltage comparator in IC1 is forced
into conduction when C8 is charged
up to some specified voltage.
As a result Q3 ~ Q4 are ON, there-
by a large ac voltage is supplied to

the motor.
Correct Speed Condition
Frequency Frequency generator is installed in
generator the motor (directly coupled to the

drive motor shaft) and generates the
ac voltage whose frequency is pro-
* portional to the motor speed.

Differential Q1 and Q2 form a differential amp- ‘

amplifier lifier which increases the input FG
Q1, Q2 signal to the level required for the
following limiter circuit.

Diode limiter Removes the amplitude variations

D1, D2 from the signal. Each diode con-
ducts when the signal across it ex-
ceeds the barrier potential (0.6 V)
in a forward biased condition.
Thus, the output signal is limited to
about 1.2 V peak-to-peak.

IC1 The integrated circuit used contains

(integrated four circuit functions that is, flip-

circuit) flop, dc buffer/phase inverter, saw-
tooth wave generator and voltage
comparator.

Flip-flop Flip-flop circuit generates square

circuit output in accordance with the input

trigger signal (limiter output).

DC buffer/phase This supplies inverted flip-flop out-
inverter put to the differentiation circuit.

Stage/Control

Differentiation
circuit

Saw-tooth
wave generator

Voltage
comparator

Dc buffer/phase
inverter

Low pass
filter/buffer
amplifier

Dc amplifiers
Q4,Qs5, Q6

Servo Operation

Function

Square wave is converted into spike
pulses through the differentiation
circuit formed by C7 and input im-
pedance of saw-tooth wave genera-
tor.

The frequency of the saw-tooth
wave is determined by the RC time
constant circuit connected at termi-
nal (6) of the IC1; C8, R9, VRI,
R10 and VR2.

Generates the negative pulse of
which width is proportional to the
time when the saw-tooth voltage
exceeds the reference voltage as
illustrated in Fig. 1-3. The reference
voltage is determined by the setting
of Pitch Control (VR3 paralleled by
R12).

Supplying positive pulsating signal
to the following filter circuit.

Buffer amplifier Q3 and an RC net-
work consisting of R15, C11, R16,
C12, C13, R17 and C14 comprise a
low-pass filter having a sharp rolloff
characteristic. Notice that this stage
acts as an integrator, converting the
input positive pulses into a dc volt-
age proportional to the input pulse
width.

Dc output from the low-pass filter
is applied to the base of Q4. As Q4,
Q5 and Q6 are directly coupled, a
change in input dc voltage alters the
conduction of Q6, controlling the
voltage applied to the motor.

When, by any cause, the motor speed
becomes slightly faster or slower
than the specified value, the servo
system works as follows:

Referring to Fig. 1-3, assume that
the motor speed becomes faster.
The FG output signal frequency be-
comes higher, resulting in a shorter
interval between pulses for trigger-
ing the saw-tooth wave generator.
The shorter interval between trigger
pulses causes lower saw-tooth wave



Stage/Control Function Stage/Control Function
height, which in turn yeilds a shorter Power supply A positive 12 volts for the system is
“ON” period for comparator. D8, D9 provided by the full-wave rectifier
Therefore, the output pulse width C17,C19 consisting of D8 and D9, filter ca-
becomes shorter, reducing the posi- D7 pacitors C19, C17 and zener diode
tive bias upon Q4. As a result, the D7.
collector-emitter impedance of Q6
increases, reducing the motor speed. Speed Speed changeover operation is per-
Conversely, if the motor speed be- selector formed by changing the saw-tooth
comes slower, the collector-emitter switch S1 wave frequency as previously de-
impedance of Q6 decreases, increas- scribed. Since the saw-tooth wave
ing the motor speed. frequency is determined by the RC
time constant circuit,a speed selec-
tor switch is connected in parallel
with VR2 and R10. A smaller time
constant results in faster motor
speed and vice versa. So Sl is open
when the speed selector switch is
set to 33 rpm.
normal faster normal slower
SN T
YANYANIVAWA) P ST . N . L FG ianal
T v e v v A A v A v S v
1 [ I o N s N
= 0 o s s s s o L
ok Y K TJ Y Ljr— T 1\ differentiated signal
2 3 > ) Y r A r A of flip-flop output
reference —wp” saw-tooth wave at volt
voltage [/ /l/ / l/ l/ l/ comparator input a
voltage comparator output
U U Uy
\/\/\/\ '\/\/\/\ Q3 base voltage
—— " Q6basevoltage
[When motor speed becomes faster.]  [When motor speed becomes slower.|

Fig. 1-3. Waveforms on servo control circuit



BLOCK DIAGRAM

1-4.

LH: . , H SNVYL

I MS ¥IMOd :2S
OI
1NdNI
W
L —
L.—.& 38041S
€0 dY 90
¥344n8 / 43104 50 ¥0 401V IN93Y
SSYd MO dwv 20 ¥Imod 10
MS ¥0LD3TS
WS IS ougy _
82 19 i
.
TOYLINOD e N
HILld fpo wdig/1-g¢ B
i - | . _ ) B
YI1Y3ANI ¥OL ¥0L Y3LYIANI 2010 . X
ISVHd | -VUVdNOD || -vHINIO 3AVM ISVHd Lnodn Ly 1 y3pmn c0 10 dnv l.@
/ 433408 70 39V170A HL00L-MYS / 431408 20 d014-d4 30010 WIIN3Y34410

Wnoary pajoibajul



SECTION 2
DISASSEMBLY AND REPLACEMENT

WARNING

Unplug the ac power cord before starting any
disassembly or replacement procedures.

Note: All screws in this service manual are Phil-
lips type (cross recess type) unless other-
wise indicated.

(—): slotted head.
Tools required: Hex wrench set

2-1. TOP COVER REMOVAL

1. Open the top cover, and then carefully lift the top
cover straight up as shown in Fig. 2-1.

Fig. 2-1. Top cover removal

2-2. TURNTABLE PLATTER REMOVAL
1. Remove the top cover as described in Procedure 2-1.

2. Remove the rubber mat from the turntable platter,
and then insert your fingers into the two holes of
the turntable with both thumbs placed on the
center spindle as shown in Fig. 2-2.

3. Carefully lift the turntable platter straight up.

Fig. 2-2. Turntable platter removal

2-3. TURNTABLE ASSEMBLY REMOVAL

1. Remove the turntable platter as described in Pro-
cedure 2-2.

2. Remove the power cord strain relief at the rear
with a pair of pliers.

3. Remove the three allen-head screws (M 6 x 20).
See Fig. 2-3. This frees turntable assembly.

Fig. 2-3. Turntable assembly removal

2-4. SERVO AMPLIFIER COVER REMOVAL

1. Remove the turntable assembly as described in
Procedure 2-3.

2. Remove the two self-tapping screws (T 4 x 16)
shown in Fig. 2-4, and then slide it in the direction
shown by the arrow as illustrated.

This frees the cover.

N PS 4 x 25
power supply
PSW3x 6 chassis removal

terminal
strip cover

T 4 x 16, self-tapping
servo amp cover
removal

Fig. 2-4. Bottom view



2.5. SERVO AMPLIFIER CHASSIS REMOVAL 1. First of all, confirm that the turntable does not
touch with the magnet on the turntable base (See
Fig. 2-7). If it does, adjust the magnet height by
replacing spacer. Three kind of spacer are available

1. Remove the servo amplifier cover as described in
Procedure 2-4.

2. Remove the four screws (PS 4 x 6) shown in as specified in table below. To remove the magnet
Fig. 2-5. This frees the chassis. and spacer, apply a few drops of cement solvent to
them.

Description Thickness of spacer (mm) Part Number

Magnet 1.6 4-808-445-02
spacer 1.0 4-808-445-11
0.5 4-808-445-21

servo amp chassis &
el 2. Set the turntable for 33% rpm operation, and
' then measure the voltage applied to the motor at
the 5-P terminal strip as shown in Fig. 2-8.
It should be within the limits of 21 * 2 volts ac.
If not, readjust the clearance between the turn-
Fig. 2-5. Servo amplifier chassis removal table and the magnet by replacing the spacer as
previously described.

2-6. POWER SUPPLY CHASSIS REMOVAL

Note: The power supply chassis is an angled
member on which the power transform-
er, power transistor and 2-P fuse holder
are attached.

1. Remove the turntable assembly as described in
Procedure 2-3.

2. Remove the three screws (PS 4 x 25) shown in
Fig. 2-4. This frees the power supply chassis.

2-7. MOTOR REPLACEMENT

1. Remove the turntable assembly as described in
Procedure 2-3.

2. Remove the two screws (PSW 3 x 6) securing the
terminal strip cover as shown in Fig. 2-4,

3. Unsolder the motor lead wires at the terminal Fip-24. Motoreplwnent

strip, and then remove the four screws (PS 4 x 12)
from the top as shown in Fig. 2-6. turntable

4. Install the replacement motor.

CAUTION

Electromagnetic brake adjustment (clearance
between turntable and magnet mounted on
turntable base) should be performed as follows
after replacing the motor.

clearance

Fig. 2-7. Electromagnetic brake adjustment



Fig. 2-8. Test point for electromagnetic
brake adjustment

2-8. MICROSWITCH REPLACEMENT

1.

Remove the turntable assembly as described in
Procedure 2-3.

. Unhook the spring pressing the microswitch hold-

ing shaft against its bracket. Carefully draw out
the microswitches along with their holding shaft
as shown in Fig. 2-9.

. Remove the retaining rings at one side of the shaft,

and then replace the defective microswitch as
shown in Fig. 2-9. To reassemble, reverse the afore-
mentioned procedures.

Fig. 2-9. Microswitch replacement

2.9, STROBE LAMP REPLACEMENT

Remove the turntable assembly as described in
Procedure 2-3.

. Remove the four screws (PS 4 x 6) securing the

strobe unit to the turntable base.
Pull out the unit.

. Unhook the retaining spring from the lamp cover

and then apply a drop of cement solvent to the
lamp. Wait a few seconds, and then push out the
defective lamp as shown in Fig. 2-10.

CAUTION

Too much cement solvent may cause damage to
the unit. Only a few drops are required to dis-
solve the rubber-base adhesive.

. Install a new strobe lamp. Take care that the glow-

ing side (front) of the lamp is positioned as shown
in Fig. 2-10.

Note: Apply a drop of rubber-base adhesive to
the rear side of the lamp when installing
the lamp.

Fig. 2-10. Strobe lamp removal and installation

2-10. POWER TRANSISTOR REPLACEMENT

1s

Remove the power supply chassis as described in
Procedure 2-6.

. Remove the screw (P 3 x 12) securing the power

transistor to the heat sink.

. Cut the emitter and base leads of the defective

power transistor with a diagonal cutter.
This prevents mica-washer damage when removing
the defective power transistor.

. When replacing the power transistor, apply a coat-

ing of heat-transferring grease to both sides of the
mica washer. Any excess grease squeezed out when
the mounting screw is tightened should be wiped
off with a clean cloth. This prevents it from accu-
mulating conductive dust particles that might even-
tually cause a short.



2-11. TONEARM ASSEMBLY REPLACEMENT
1. Remove the shell head.

2. Remove the four allen head screws (M 3 x 20). See
Fig. 2-11. This frees the tonearm board.

3. Remove the two self-tapping screws (PS 3 x 6)
securing the shield cover over the terminal strip
as shown in Fig. 2-12.

4, Unsolder the leads from the terminal beneath the
turntable base (See Fig. 2-13).
The lead wires are color coded as follows:

White: . .o ouwas s L-CH
B8 <+ srsins o snwis wow L-CH (ground)
Red . o v voave s b R-CH
Green .54 5 & wsaiiy s R-CH (ground)

5. Remove the hexagon nut securing the tonearm
base to the tonearm board.
This frees the tonearm assembly.

Allen-head screw
M 3 x 20, tonearm
board removal

Fig. 2-11. Tonearm board removal

PS3x6

shield cover
removal

Fig. 2-12. Shield cover removal

Fig. 2-13. Lead wire connection

2-12. TONEARM BASE REMOVAL

1. Remove the tonearm assembly as described in Pro-
cedure 2-11.

2. Remove the set screw by turning it counterclock-
wise as shown in Fig. 2-14.

3. The tonearm base can be removed by turning the
tonearm height adjustment ring counterclockwise
while holding the base.

4. When reassembling the base, care should be taken
that the set screw meets with the slot on the tone-
arm shaft as shown in Fig. 2-14.

@

tonearm

\ g il height adjust-
)y ment knob
S —
tonearm shaft — | [§ slot
set-screw

tonea)lm base —

9

Fig. 2-14. Tonearm base removal

2-13. TONEARM LIFTER REMOVAL

1. Remove the tonearm assembly as described in Pro-
cedure 2-11.

2. Remove the set screw securing the tonearm lifting
tab to the tonearm lifter as shown in Fig. 2-15.




. Remove the tonearm lifting tab by turning it

counterclockwise. This frees the lifting tab.

. Remove the allen-head screw securing the tonearm

lifter to the base plate as shown in Fig. 2-15, and
then depress the lifter gently. This frees the lifter.

Fig. 2-15. Tonearm lifter replacement

2-14. BIAS CORD REPLACEMENT

Note: This should be performed if the bias
cord of anti-skating force control mecha-
nism breakes.

Tools required: Jeweller’s screw driver,
pair of tweezers

. Remove the tonearm assembly and tonearm base

as described in Procedures 2-11 and 2-12.

. Prepare the anti-skating force pulley assembly

(Part No. X-22024-08-1) including the bias cord
and tension spring.

. Remove the anti-skating force control knob by

loosening the set screw with a jeweller’s screw
driver as shown in Fig. 2-16.

. Remove the pulley by turning it counterclockwise

from the bottom with a screw driver as shown in
Fig. 2-17.

. Install the new anti-skating force pulley assembly

reversing the aforementioned procedures. Note
that the pulley should be tightened as far as it will
go.

. Thread the tension spring through the opening of

the base plate assembly as shown in Fig. 2-18.

anti-skaing force control
knob

Fig. 2-16. Anti-skating force control knob removal

2 anti-skating
force pulley
2
base plate ass’y
screw
driver

Fig. 2-17. Anti-skating force pulley removal

anti-skating
force pulley
ass’y
(X-22024-08-1)

base plate
ass’y

Fig. 2-18. Bias cord threading

7. Hook the tension spring to the groove on the anti-

skating force arm rod with a pair of tweezers as
shown in Fig. 2-20.

. Slightly loosen the pulley and set to the position
as shown in Fig. 2-19.

9. Set the anti-skating force arm rod to the position

where it coincides with the mark on the base plate
assembly as shown in Fig. 2-20, then adjust the
pulley position as follows:



10.

Lengthen the tension spring some extent by turn-
ing the pulley clockwise first, and then turn the
pulley counterclockwise gradually until the tension
spring becomes to its original length, as shown in
Fig. 2-20.

Install the anti-skating force control knob as to
indicate the zero reading.

Fig. 2-19. Presetting of the pulley for calibration

—10—

\| anti-skating
force arm

Fig. 2-20. Anti-skating force calibration




SECTION 3
ADJUSTMENTS

3-1. SPEED ADJUSTMENT

Note: Correct operating speed should be ob-
tained when the front panel Pitch Con-
trol is at or near the midrange setting.

If not, readjustment is needed.

Procedure:
1. Set the Pitch Control to mid position.
2. Place the turntable in the horizontal position.

3. Set the *¥s s control to the 45 position and then
turn adjustable resistor VR1 (See Fig. 3-1) to ob-
tain the correct strobe indication.

Fig. 3-2. Tonearm height adjustment
4. After completing the 45 rpm adjustment, proceed

to the 33 rpm adjustment as previously described, 3-3. STYLUS-FORCE AND

except turning adjustable resistor VR2 ANTI-SKATING FORCE ADJUSTMENT
(See Fig. 3-1).
1. Set the anti-skating compensator to its “0”

position.

2. Release the tonearm from its arm rest.
Make sure the tonearm floats freely.

3. Set the stylus force gauge to its “0’’ position.

4. Horizontally balance the tonearm by sliding the
counter weight at the rear of the tonearm.
Now the stylus force can be set by this scale.

5. Turn the stylus-force knob to obtain the proper
(recommended) value of stylus force.

6. Set the anti-skating compensator to the same value
set in step 5.

Fig. 3-1. Speed adjustment

3-2. TONEARM HEIGHT ADJUSTMENT

1. Loosen the tonearm height adjustment knob by
turning it counterclockwise as shown in Fig. 3-2.

2. Tonearm height can be adjusted by simply pulling
up or down the tonearm shaft as shown in Fig. 3-2.

3. Tighten the tonearm height adjustment knob by
turning it clockwise,

Fig. 3-3. Tonearm balance adjustment




3-4. LATERAL BALANCE ADJUSTMENT

1.

Set the anti-skating conipcnsator to its “0”
position.

. Release the tonearm from its arm rest, and then

horizontally balance the tonearm.

. Slowly lift the rear side of cabinet approximately

40 mm and observe the movement of the tonearm.

. Slide the lateral balance weight towards the same

direction as the tonearm movement until lateral
balance is obtained (See Fig. 3-4.)

Fig. 3-4. Lateral balance adjustment

35. LUBRICATION

Lubricate the turntable shaft once a year.
Use the SONY OL-2K oil supplied. Remove the top
of the turntable shaft by turning it counterclockwise,
and then apply two or three drops of oil to the
opening of the shaft as shown in Fig. 3-5.

Fig. 3-5. Lubrication
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42, SCHEMATIC DIAGRAM
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03,04 100-05 05 IT243M

03,04 25C633A
(LOW PASS FILTER BUFFER AMP)

06 100-05 Q5 254677
(OC AMP)

OC BUFFER/
PHASE INVERTER
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a¥t~ s { Note:
jJR a3 e 8 ) All resistance values are in ohms. k = 1000,
™M = 1000 k

NV N4
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15

All capacitance values are in UF except as indi-
cated with p, which means uuF,

All voltages represent an average value and should
hold within ‘£20 %.

All voltages are dc measured with a VOM (DC
20 k ohms/V) at no signal.

Waveforms are measured by using an oscilloscope.

% 33" or 45 rpm operation.
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SECTION 5
EXPLODED VIEWS

(1) The following chart will help you to decipher the hardware codes given in the exploded views.

—— Hardware Nomenclature ——

P - PanHeadScrew.............. @ 0:3 SC -~ SetScrew............c0000s e 5

PS — Pan Head Screw E - Retaining Ring (E Washer)......... (%)
with Spring Washer ........ @ GﬂD s\‘x : ;Vl::ill:esrw“h“

K - Flat Countersunk Head Screw . . . @ D: - LLV - :‘:":k Washer

B - Binding Head Screw .......... @ ‘t:l = Enomghe =

RK - Oval Countersunk Head Screw @ 0_—_'] — Type of Slot

T -~ TrussHead Screw ............ @ b ®P3xloLLensminmm(L) I..ﬁ I-ﬁ
R - RoundHead Screw ........... @ (b I B e T 'L"‘z f |

F - FlatFillister Head Screw .. .... @ 8: Type of Head ok =0k

(2) To simplify the exploded view, the part numbers of normal screws, nuts, washers, and retaining rings are not
expressed but summarized in the table below.

HARDWARES
rt No. Description Part No. Description
SCREWS 7-682-665-01  screw, PS4 x 16
7-682-667-01  screw, PS 4 x 25

4-828-518-00  screw, allen-head; M 6 x 20 7-682-947-01  screw,PSW3x 6
4-828-519-00  screw, allen-head; M 3 x 20 7-682-961-01  screw, PSW4 x 8
7-621-712-27  set screw, 2.6 x 3
7-621-843-39  screw, wood; R3.1 x 13 NUT
7-621-844-17  screw, wood; P 3.1 x 13
7-682-150-13  screw,P3x 12 7-622-212-05  nut, 5§ mm dia
7-682-198-01  screw, P 3 x 50
7-682-465-04  screw, T4 x 16 WASHERS
7-682-545-21  screw, self-tapping; B 3 x 6
7-682-647-01  screw,PS3x6 7-623-112-12  washer, 4 mm dia
7-682-660-01  screw, PS4 x 6 7-623-212-27  washer, spring; 5 mm dia
7-682-661-01  screw, PS4 x 8 7-623-408-05  washer, lock; 3 mm dia
7-682-662-01  screw, PS4 x 10 7-624-105-01  retaining ring, 2.3 mm dia

7-682-663-01  screw, PS4 x 12



ey

(1

base, cushion

turntable platter 7.623-110-16
et washer, 4 mm dia

PS4x 16

X-48279-01-0
cover ass’y, top

4-801-5633-00
emblem, SONY

T4x 16\

%

4817.721-00°
spacer, hinge
4-814.133.10

wood screw, P 3.1 x 13

o 44812.134.00
rivet, nylon; 3.5 x 6.5

holder, lock screw

4-828611-10
, 8 x 24 (mm)

4-828-510:00
washer, 6.1 x 24 (mm)

4828-511-00
washer, 8 x 24 (mm)

482851200
nut, lock screw



(2)

1-117-088-00 -
capacitor, MF;; 4 uF 250 V

1-536-213-12 ”

83x6, soif-wpping |, 2,  terminel strip, D-5P 3l | <L 4a0s 95900 —=pN

3-140-643-00

knob ass’y, pitch control
4-808-444-02
bracket, pitch control support

PS4x6
1-221-727-11

X-48084-08-0
unit, strobe

5

g « > : 2 ”m ~ -
resistor, variable, 5 k2 (8)—" |fl @ROSPRA 482851601
PNl ﬁé:m 1
I | > e

1-202-521-11
resistor, wire wound (1 k2 5 W)

X-48084-05-0
chassis, servo amplifier

PS4x6

1-121-922-11
capacitor, electrolytic; 16 uF 100 V

X-48084-21-3
servo amplifier board, complate

PS4x6

4-808-435-00
cover, servo amplifier
T4 x 16, self-tapping

482861300
scrow (A), transit

Y-22024.01-0
replacement tonearm ass’y (PUA-113)

4-828-514-00
screw (B), transit

4-827-910-00
rest, tonearm

4-828-518-00

screw, allen-head; M 6 x 20
4-827-902-00

holder, sub weight

4-828-505-00

board (A), tonearm
4-828-619-00
screw, allen-head; M 3 x 20
! ey 4-828-506-00

bosrd (B), tonearm
connector, push on; plug
1-535-046-11
connector, push on; jack

8 3 x 6, self-tapping

4.808-914-00
plats, base; tonearm

3-701-185-11
nut

1-536-182-11
terminal strip, 2L2 (C)

PS3x6



(3)

4-808-450-00 1-509-434-31
bracket, power supply chassis support amplok, 12-p (socket)
1-508-461-24
amplok, 12-p (plug)
4-803-161-00
cushion, power supply chassis
4-808-463-00
collar, power supply chassis
4-808-460-00
washer, power supply chassis 1-441-795-14
transformer, power

PS4x25

X-48084-07-0
chassis ass’y, power supply

PSW3x6

3-701-5637-85
label, caution; fuse

PS3x6

1-632-321-11
fuse, 0.75 A

1-633079-13
holder, fuse; 2-p

washer, lock; 3 mm dia
lug, terminal; 3 mm dia

8 3 x 6, self-tapping

X-48084-03-0
lever (A) ass’y, speed

4-808-407-00
‘pushbutton, power switch

X-48084-04-0
lever (B) ass’y, speed selector

4-808-407-00
pushbutton, 33 rpm




)

(4)

X-
weight ass’y, counter
2.202-448-01
weight, sub-counter
2-202-416-00 .
2-202-449-00 2.202-422-00
bearing, miniature; § mm dia absorbent (A), vibration
2-202-428-00 2.081-721-00 2-202-424-00
weight, lateral balance nut, pivot securing connector (B) 2
2-202-430-00 2-202-426-00 2-202-425-00 P s ;ﬂ‘
ring, stopper screw (A), horizontal pivot gimbals ass’y v 5\ %_ /,
3) " '.A., -
2.202-41000
/ . dial, stylus force
/] - ' 220241800
2.202-429-00 (& A ) ! spring (A), fiat
shatt, latoral balance N o 2.202417.00
2-035-383-00 2.202-423.00 2 v\AN §< spring, flat
block (C), friction m%) '% S 7@:\‘8603
2-089-698-00 2-202-434-00 .\’ ‘ screw, ® RK2x 8§
washer :'W (D), compression Y : : 7-685-125-32 7-621-253-27
. - i screw, sot 2X2.5)  scrow, P 1.7 x 3
7-683-1 A 2:202-427-00
2.086-058-00 screw, sot; &) SC3x 6 2-20 1A) - screw (B), horizontal pivot
collar, locking 3 i 2-202-431-00
1-534-854-00 vibration spring (A), compression
spring, flat 226242000 7-623-106.02 2.202-415-00
collar, tonearm pipe 8 . ndnr,!mmcflr \ body, tonearm
- P 7-682-325-03
P gy Y= 220241900 et 17 O screw, AK 2 X §
\ \ g "}' a3 22044700 220244400
! 2.089-688-00 202-426-00 spring (A), tension arm, gimbals
- screw, head shell adj.  screw, pivot securing / > 7-621-712-28
~ screw, Allen-hesd (2.6 x 3)
1- 7-612-04840 2.081-721-00 *
connector (B), with lead wire . lead wire, PVC nut, pivot securing \zmmoo
20896- 22024-0, bearing, miniature; 5§ mm dia
e el 151-160) - rmm’nomm 2.202432-00
ass'y, , 4
¥ i spring (B), compression

- - - - g "

H
i i
1
] ]
1] 1]
] [}
i H
"L } knob ass’y, anti-skating force
\ cm AN
2-089-6563-00 X-20896-18-1 al
hook, shell-head  lead wire ass’y (red) 2.
7-621-304-58 X-20896-18-2
screw, © F 1.4x25  lead wire ass’y (green) mmm
Toud whe sty (white : : . ——
x_m,,,: 5 ¢ A2 X-22024-08-0
lead wire ass’y (blue) string ass’y
X-22024-01-0 7-624-196-75

lifter ass'y, tonearm  plate ass'y, base

2-202-452-01
cover, tonearm lifter m
2-202-439-00 2-202-438-00
ring, friction knob, tonearm height adjustment
2-202-433-00 2-202-442-00
spring (C), compression spacer
; 2-202-440-00
7-683-246-32 base, tonearm

screw, Allen-head (4 x 4)

2-202-441-00
screw, tonearm base

1-634-855-00
lead wire ass’y, ground

7-632-105-09
tube, PVC

7-612-04840
lead wire, PVC
Note: a 1.3 Anti-skating force pulley ass’y {X-22024-08-1)
includes all the part marked a.



SECTION 6

REPACKING
The PS-2251’s original shipping carton and the PS-2251 must be repacked in these materials
packing materials are the ideal containers for shipping precisely as before. The proper repacking procedures
the unit. However to secure the maximum protection, are shown in Fig. 6-1.
3-701-635-00
bag, polyethylene

1-634-875-11

cord, connecting
3-780-210-21
manual, instruction
3-793-395-13
gauge, over hang adj.
4-801-588-00
screwdriver

3-701-618-3'0 .
Py x37010291
cloth, polufllm card ass’y, warranty
X-20438-01-2

oil ass’y, SONY: OL-2K 3-701-020-00
bag, polyethylene

Fig. 6-1. Repo.cking

—_23—



SECTION 7
ELECTRICAL PARTS LIST

Ref. No. Part No. Description Ref. No. Part No. Description
COMPLETE CIRCUIT BOARD C17 1-121-426-11 470 16 V electrolytic
C18 1-121-180-11 10 350 V electrolytic
servo amplifier circuit board C19 1-121-733-11 470 25V electrolytic
C20 1-121-922-11 16 100 V electrolytic
SEMICONDUCTORS c21 1-117-088-11 4 +10% 250 V MP
D1 diode 10D-05 RESISTORS
D2 diode 10D-05
D3 diode 10D-05 All resistance values are in ohms, £ 5 %, % W and carbon type
D4 diode 10D-05 unless otherwise indicated.
D5 diode 1T243M
Dé diode 10D-05 R1 1-242-711-11 39k
D7 diode ZB1-12 R2 1-242-697-11 10k
D8 diode CD-2 R3 1-242-697-11 10k
D9 diode CDR-2 R4 1-242-682-11 24k
D10 diode CD-4 RS 1-242-697-11 10k
D11 diode CDR+4 R6 1-242-711-11 39k
R7 1-242-697-11 10k
Q1 transistor 2SC633A R8 1-242-655-11 180
Q2 transistor 25C633A R9 1-242-721-11 100k
Q3 " transistor 25C633A R10 1-242-706-11 24k
Q4 transistor 2SC633A R11 1-242-691-11 5.6k
Qs transistor 28A677 R12 1-242-655-11 180
Q6 transistor 2SC806A R13 1-242-682-11 24k
R14 1-242-703-11 18k
Thl thermistor CS-120 R1S 1-242-686-11 3.6k
IC1 IC CX-032B R16 1-242-686-11 3.6k
R17 1-242-686-11 3.6k
TRANSFORMER R18 1-242-661-11 330
R19 1-242-673-11 1k
T1 1-441-795-14  transformer, power R20 1-242-723-11 120k
R21 1-242-699-11 12k
CAPACITORS R22 1-242-703-11 18k
R23 1-242-667-11 560
All capacitance values are in UF, except as indicated with p, R24 1-205-521-11 1k +5% S5W wire wound
which means uuF. R2S 1-209-232-11 56k *10% 1W carbon
R26 1-244-849-11 100 5% %W carbon
C1 1-121-409-11 47 16 V electrolytic R27 1-242-649-11 100
C2 1-105-681-12 0.047 *10% 50V mylar R28 1-242-651-11 120
€3 1-121-403-11 33 16 V electrolytic
C4 . 1-121-403-11 33 16 V electrolytic VR1 1-222-781-11 50 k (B), adjustable
CS 1-121-395-11 4.7 25V electrolytic VR2 1-222-781-11 50 k (B), adjustable
(&) 1-121-395-11 4.7 25V electrolytic VR3 1-221-727-11 5 k (B), adjustable
C1 1-105-685-12 0.1 £10% 50V mylar
C8 1-105-689-12 022 £10% S0V mylar SWITCHES
9 1-105-661-12 0.001 *10% S50V mylar
C10 1-121-403-11 33 16 V electrolytic S1 1-514-423-11  switch, micro (SPEED SELECTOR)
Cl1 1-121-391-11 1 S0V electrolytic S2 1-514-423-11  switch, micro (POWER)
C12 1-127-025-11 3.3 +20% 10V solid, aluminum
C13 1-127-025-11 3.3 £20% 10V solid, aluminum MISCELLANEOQUS
cl4 1-131-157-11 1.5 238 % 16V tantalum
C15 1-127-022-11  0.47 +20% 10V solid, aluminum | CP 1-231-057-12  encapsulated component,
Cl6 1-131-140-11 47  %20% 10V tantalum 0.033 uF + 120

7 -



Ref. No. Part No.
F1 1-532-321-11
M 8-836-624-15
1-519-058-13
1-452-059-11
1-508-461-24

Description

fuse, 0.75 A
motor, UC-624P1
lamp, strobe
magnet

amplok, 12-p (plug)

" Ref. No.  Part No.

1-509-434-31
1-533-079-13
1-534-526-00
1-536-213-12
1-536-268-12

Description

amplok, 12-p (socket)
holder, fuse; 2-p

‘ cord, power

terminal strip, D-5p
terminal strip, D-6p
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Waveforms
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Note:

All resistance values are in ohms. . k = 1000,
AC M = 1000 k

All capacitance values are in UF except as indi-

cated with p, which means puF,

All voltages represent an average value and should

hold within £20 %.

All voltages are dc measured with a VOM (DC

20 k ohms/V) at no signal.

Waveforms are measured by using an oscilloscope.

¥ 33'/3 or 45 rpm operation.
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The PS-2251 manual turntable offers precise speed and silent
operation for true audio enthusiasts; wow and flutter is less
than 0.049% and signal-to-noise ratio is over 58 dB.

The advanced servo-controlled ac motor rotates at the record
need (33 1/3rpm or 45 rpm) and directly drives the turntable
Jlatter. No speed-transmission or speed-reduction mechanisms
are required. Durability is another benefit of no idler or belt.
The motor speed is never influenced by the ac power frequency
as the independent servo system perfectly controls the ac drive
motor. The well-balanced, die-cast, aluminum-alloy platter is a
hefty 31b 5 0z. The resulting inertia moment provides an excep-
tionally good flywheel effect. The turntable mounting is carefully
balanced and shock-mounted to resist extraneous mechanical
vibration.

The newly-designed static-balanced tonearm provides outstanding
performance with any high-compliance cartridge. This precision
arm incorporates a direct-reading gauge to measure the tracking
force, a simple anti-skating compensator and lateral balancer.

Other features of the PS-2251 are ; a stroboscope to observe the
turntable speed, a pitch control to obtain accurate speed, and
electrically-controlled speed selection.

Before operating the PS-2251, read this manual thoroughly to
obtain optimum performance and enjoyment. Keep the manual
for future reference.

TABLE OF CONTENTS

PREPARING FOR USE

UNnpacking ... 1
Assembly .. 2
Tonearm Adjustments ... 4
Turntable Speed Adjustments ... ... 5
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Specifications ... 8

PREPARING FOR USE

UNPACKING

All Sony equipment comes to you carefully packed in cartons
designed to withstand the rigors of shipment. Do not throw this
carton or the associated packing material away ; they will come
in handy if you ever have to transport or ship the PS-2251.

Inspect your PS-2251 immediately for signs of damage incurred
in transit. |If damage has occurred, consult your local Sony
dealer for further instructions. Once again, save all packing
materials ; they will help substantiate your damage claim.



ASSEMBLY

The PS-2251 is shipped partially disassembled to withstand the
rough handling usually encountered during shipment without
affecting any of its high-precision parts.

Assemble and adjust the PS-2251 as described in the following
procedure by performing each step exactly as directed and in the
order given. Do not plug in or energize the PS-2251 until told
to do so.

During assembly, and the other adjustments and operational
routines which follow, refer to the illustrations below.

To take off the dust cover, lift the cover up as illustrated below.

Three red-painted
transit screws

Q b g
S~ ° 4
N
SE—
Shell
Extra weight stand installation

45-rpm adaptor o > ~

7 e

Brake magnet
(Do not remove them.
Also, do not allow any
piece of metal to come
near.)

. Turn the three black-painted Transit Screws fully clockwise
with the screwdriver supplied. The screws will move down
and allow the mounting board to float freely on its suspension
springs.

. Remove the three red-painted Transit Screws from the Frame
by turning them counterclockwise. Save them for future
transportation.

. Place the Platter on the Frame by matching the center hole
to the spindle.

. Place the Rubber Mat on the Platter.

. Remove the ribbon securing the tonearm.

. Install the Counterweight Assembly on the arm by turning the
weight counterclockwise. A cartridge weighing between 4 g -
17 g can be used with this counterweight. When installing
the extra weight supplied, you can use a cartridge between
8 g to 21 g plug the extra weight into the end of the arm-
pipe until it locks with a click.

Counterweight
installation

Rubber mat

Extra weight

%i Platter
U

Locking collar

1Y i
by

45-rpm

Stroboscope

Pitch control knob

33';-rpm button

Power OFF button

button

1

Three black-painted transit screws




. Shell installation :
A. Secure the Cartridge to the Shell by turning the two mount-

ing screws clockwise. Three pairs of screws of various
lengths are supplied. Use the most suitable pair according
to the height of your cartridge.

. Connect the lead wires of the shell to the corresponding

pins on the cartridge. The color-coding is as follows ;

White wire ...... left channel signal (designated as L)
Blue wire ......... left channel ground (E or G)
Red wire ........ right channel signal (R)

______ right channel ground (E or G)

e If the ground terminal is connected to the cartridge shield,
this may cause hum. If hum is severe, remove the shield-
ing tab from the cartridge ground pin.

Arm pipe

Shell

Locking collar

C. Perform the overhang adjustment as follows; loosen the
Set Screw located on the shell and slide the shell so that
the distance from the stylus tip to the end of the shell is
approximately 52.5 mm (2 1/1g").

. Plug the shell into the tonearm socket as follows ; engage the

lock pin on the shell with the notch of the socket and turn the
Locking Collar counterclockwise until the shell is firmly locked.
Ensure that the stylus tip is vertically positioned when viewed
from the front. If it is not, adjust the shell angle by turning
the shell.

Lifting arm

Lateral balancer

Arm pivot

Tonearm height adjustment knob

Extra weight

Counterweight

Tracking force ring

Anti-skating compensator

Arm rest Arm lifter
i}
! —
| s I
i i Set screw
! L | 52.5mm(25%")




TONEARM ADJUSTMENTS

Overhang Check

By using the Alignment Protractor supplied, ensure that the

stylus overhang is set correctly.

1. Pierce the cross point of fine lines on the protractor with a
pin.

2. Place the protractor on the center spindle through the hole
on its corner.

3. Bring the tonearm above the pin hole, and carefully lower
the stylus into the pin hole.

4. Ensure that the shell is parallel to lines on the protractor.
If it is not, loosen the Set Screw on the shell and adjust the
cartridge position.

P

{

--—Center spindle

Overhang is too short.
Slide the cartridge
forward.

Correct overhang | Overhang is too long.
Slide the cartridge

backward.

Longitudinal Balance

1. Remove the stylus guard.

2. Release the tonearm from the arm rest.

3. Turn and move the Counterweight Assembly to balance the
arm. Be careful not to damage the stylus tip.

4. By holding the Counterweight at the balanced position (set in
Step 3), separately turn the Tracking Force Ring to meet the
“0" indication to the center line on the arm.

Lateral Balance

1. Before making lateral balance, take off the Platter and turn
the three black-painted Transit Screws fully counterclockwise
to secure the mounting board to the cabinet (refer to the
illustration on page 2).

2. Release the tonearm from the arm rest and balance it longi-
tudinally.

3. Keep the Anti-skating Compensator at “0”.

4. Slowly tilt the player case by lifting the rear side of the case
approximately 2 inches.

. 5. If the arm moves inward or outward with the case tilted, adjust

the Lateral Balancer ; slide the balancer in the same direction
that the arm moved so that the arm stops (balanced laterally).
. Secure the arm to the arm rest.
7. After balancing, be sure to turn the three black-painted Transit
Screws fully clockwise to freely float the turntable. Replace
the Platter and Rubber Mat.

(2]

]

i
M
2 inches

)

Tracking Force

After balancing the arm laterally and longitudinally, turn the
Counterweight (with the Tracking Force Ring) counterclockwise
so that the recommended figure for your cartridge is aligned
with the center line on the arm. The maximum tracking force

available is 3 grams.




‘onearm Height Adjustment

1. By holding the tonearm deck, turn the Tonearm Height Adjust-
ment Knob fully counterclockwise to release the arm axis.

2. Raise the Arm Lifter. Release the arm from the arm rest and
move it above the record.

3. Adjust the tonearm height by hand so that the distance be-
tween the stylus tip and the record will be 4 -7 mm. Turn
the knob fully clockwise to lock the arm height.

4. Ensure that the arm is parallel to the record and the arm pipe
does not touch the Lifting Arm when the stylus is lowered.
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Anti-skating Compensator

The anti-skating compensator cancels the natural inside skating
force of a tonearm on a record. Move the Anti-skating Compen-
sator until the white line matches the tracking force value used.
Under ordinary conditions the anti-skating compensator value
should be the same as the tracking force.

=5\
The anti-skating compensator
value should be the same as
he tracking force.

TURNTABLE SPEED ADJUSTMENTS

Before proceeding to the instructions on how to play records,
you must adjust the turntable speed by using the Stroboscope as
a guide. The stroboscope accurately measures the rotational
speed of the turntable by matching the turntable speed to the
power line frequency. The rotational speed can be checked by
looking through the small window at the top front of the PS-2251.

Plug the PS-2251 power cord into a house-current outlet. Push
either the 33-rpm Button or the 45-rpm Button. Notice the four
strobo patterns moving past the window. If the pattern associ-
ated with the particular turntable speed you are using moves in
a particular directions, slowly turn the Pitch Control in the op-
posite direction until the proper pattern appears stationary.

o.o.c.-ooo-o- ’
GOHZI .« EEECREERS — 33-1 3 rpm
I A XX NN RN NNNNEN| 45 rpm |
-G B B B BB B B X —33-1 3 rpm

50Hz

If the pattern moves to the right, turn the Pitch control knob to the
left.

Adjust the turntable speed 30 to 60 seconds after power is
applied so the motor speed has time to stabilize. The turntable-
platter inertia is so great that the turntable cannot immediately
follow speed changes. Therefore, wait a few seconds after ad-
justing the Pitch Control and check for accurate of turntable
speed. Once the speed is set, it remains fixed due to the servo-
controlled system.

Pitch Control Range Adjustment

The pitch control circuit is factory preset for correct operating

speeds with the Pitch Control set to the center of its range. If,

after transportation, correct speed cannot be obtained by adjust-
ing the Pitch Control, readjust the semifixed adjustment screws
at the bottom of the case as follows.

1. Connect the PS-2251 power cord to the ac outlet.

2. Center the Pitch Control.

3. Push the 45-rpm Button.

4. Slowly turn the “45" semifixed adjustment screw clockwise
or counterclockwise until the 45 rpm stroboscope pattern for
your power frequency remains stationary.

5. For 33 1/3 rpm adjustment, push the 33-rpm Button and adjust
the “33” semified screw in the same manner.

33 4rpm 45rpm




DO’S AND DON'T’'S

No doubt you have already decided on a location for the PS-

2251. However, before going ahead with the installation, make

sure that your choice of location agrees with the following list

of DO’s and DON'T's.

DO play the PS-2251 on an even surface.

DO allow five inches clearance behind the PS-2251 so the
cover can be opened.

DO cover the turntable when it is not in use.

DO replace the stylus when it is worn.

DON’'T open the case. No user-serviceable parts are inside.
Refer servicing to qualified service personnel.

DON'T turn on the motor without the platter being in place.

DON'T connect the PS-2251 to other than the proper power
source (120 volts, 50/60 Hz).

DON'T leave records on the turntable when it is not in use.

DON'T subject the turntable to shock during operation. Avoid
placing the unit near doors that are frequently slammed.

CONNECTIONS

1. Connect the player’s phono-output jacks to the amplifier’s
phono inputs with the cord supplied: Connect the L jack to
the left channel input with the white plug cord, and the R jack
to the right channel input with the red plug cord. Connect the
GROUND jack to the amplifier's ground terminal with the black
plug and black wire.

2. Connect the PS-2251 power cord to ac outlet. If you use an
amplifier’s ac outlet, connect it to an unswitched outlet.

. —OUTPU_ GROUND
0@ ®9 0 @®oe
©0@® ®@90 0@9

to ground
terminal
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OPERATING INSTRUCTIONS

OPERATION

Before playing, be sure to clean the stylus with a soft brush
(stylus brush, artist’s paint brush, etc.) and the disc with a record
cleaner. Then, proceed as follows :

1. Place a record on the turntable.

NOTE: For 7-inch records, put the 45-rpm adaptor (supplied)
on the spindle.

2. Push the 33-rpm Button or 45-rpm Button according to the
speed of the record you wish to play.

3. Raise the Arm Lifter, and move the tonearm above the lead-in
groove of the record. Then, lower the arm lifter.

4. Adjust the sound volume and tone quality with amplifier's
controls.

5. After playing, raise the arm lifter and bring the tonearm back
to the arm rest.

6. Push the power OFF button.

ACOUSTIC FEEDBACK CHECKS

Though the PS-2251 has high resistance to acoustic feedback
due to its well-suspended mounting, if the player and speaker
installations are not proper, the record sound will be degraded
by acoustic feedback effect.

If you install the player and speakers in the same shelve or
cabinet, or place them very close together, perform the following
simple test to check the acoustic feedback value of your setup.

1. Lower the stylus on any portion on the record with the turn-
table stopped.

2. Turn on the amplifier and set the amplifier’s function selector
to PHONO.

3. Set the amplifier's tone controls to emphasize the bass more
than usual.

4. Slowly increace the amplifier’s volume to a somewhat higher
level than usual.*

5. Gently tap on the record label with a fingertip-—be careful not
to bounce the stylus. If the speaker resounds with a single
“thump”, the installation is good. If you hear a continuous
“thump” or “bong”, acoustic feedback will affect the turntable
operation.

* If unusual sound occurs at this stage, the feedback is very
severe.

The main factor in acoustic feedback is direct mechanical trans-
mission of vibration. Sound reproduced through speaker vibrates
solid objects (shelves, cabinets, floor etc.), and the mechanical
vibration of these objects is directly transmitted to player, picked
up by cartridge stylus, amplified, and again reproduced through
speakers.

To reduce feedback effects, move the speakers further away
from the turntable.

Sometimes placing speakers on something resilient (pads, thick
carpets, etc.) may be effective.



AiroorN® vibration
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CARE OF YOUR PS-2251

CLEANING THE CASE

Clean the case with a soft polishing cloth. Never use solvents,
such as thinner, acetone, or benzine, as they may mar the finish.

LUBRICATION

Lubricate the center spindle retainer once a year with the Sony
Oil OL-2K supplied. No other parts require lubrication.

To lubricate the spindle retainer, remove the center spindle by
turning counterclockwise. Apply two or three drops of oil to the
spindle hole.

Do not lubricate excessively.

Center spindle

REPACKING FOR SHIPMENT

The PS-2251 original shipping carton and packing material
(which we asked you to save) is the ideal container for use in
shipping the PS-2251 for repair work, or simply to another loca-
tion. However, to secure the maximum protection, the PS-2251
must be repacked in this material precisely as before. The proper
repacking procedure is as shown in the illustration.

1. Turn the three mounting-board Transit Screws (painted black)
fully counterclockwise to fasten the turntable to the cabinet.

2. Replace and fasten the three Transit Screws (painted red) to
secure the transformer to the motor board.




TECHNICAL DATA

“SERVO-CONTROLLED SYSTEM" PRINCIPLE

The servo motor used in the PS-2251 consists of an ac motor,
a frequency generator (F.G.) and a servo amplifier. The F.G.
output passes through a limiter to eliminate level differences,
and goes to the IC where it is converted to a dc output propor-
tional to input frequency. This output is amplified, and con-
verted to ac for motor driving.

Frequency changes in the F.G. output—due to motor-speed
changes—are detected by the IC which then changes the terminal
voltage of the motor. Thus, motor speed is kept constant. The
graph shows these relationships. If the motor accelerates (or
slows down) due to external causes, the output frequency of the
F.G. (f;) moves by 4f to the right (or to the left). Terminal
voltage (V) then decreases (or increases) by 4V and the motor
speed is decreased (or increased), and the frequency generated
by the F.G. returns to f;,. Thus the servo-controlled system
maintains equilibrium at f; and the motor operates at a constant
speed.

FG Motor
Dc

B Tt amplifier i

Limiter Dé ac ) !

| converter |

2

| PRRNSE N |

L QOperating point

Terminal voltage

—Av

-Af fa

: +Af
Frequency of F.G.

SPECIFICATIONS

Turntable

Platter

Drive system

121/4", die-cast alminum alloy
3lb 50z

Ac servo-controlled motor, direct
drive

gpeeds

SE)eed “control range

Wov7 and flutrt;ri

331/3rpm, 45rpm
+49,
Less than 0.049% weighted

Signal-to-noise ratio

Better than 58 dB

Tonearm

Overall arm length

343 mm (131/2")

Static balanced, universal

Pﬁivot-to-stylvl-lvs length

245 mm (9 5/g")

Overhang

Tracking errbr

14 mm (9/16")
+2°16", —1°12'

éartridge offset angleiw 20° 40’
Tracking force

adjustment range 0-3g
Anti-skating

adjustment range 0-3g

Tonearm height
adjustment range

7 mm (9/32")

Shell weight

10.5¢g

Cartridge weight range

4-17g(8g- 21 g with extra weight
supplied)

General

Power requirements

120 volts, 50 Hz/60 Hz, ac

Power consumption

15 watts

Dimensions 195/16 (W)X 7 5/16 (h)x 16 1/g(d)”
(with cover opened
20 1/g” (h), 18 1/2” (d)
Weight 331b 1 0z (net)

Supplied accessories

381b 6 0z (in shipping carton)

Adaptor for 45-rpm discs
Sony Oil OL-2K
Polishing cloth
Alignment protractor
Connecting cord

Screws (for installing a cartridge)

Screwdriver

(1)
(1)
(1)
(1)
(1)
(3 pairs)
(1)

Optional accessory

Standard shell SH-150

Design and specifications subject to change without notice.



a3N0HdWI 11 s3143s 600 130N GNIOILDONHLSNI



8N} aq 01 siy} pulj ||IM NOA aaaljag am pue
LPlHOM 8y} ul wise dn-yoid 3saq ay ],

p8j|ed usaq sey JAIS ayl BuiAjsiies
Ajjeoniayisae pue 10911090 Ajjeoiuyoa]
‘uonesljdde oiysawop

Se ||am se |euoissajoud 10} AJljigenns

[Iny BulINSua UOIIOII} PUB BILIBUI AMO|

yim yibuaus |eatueydsaw ybiy suiquios
s|elJajew Jo ad10yd pue ubisap |nyns
"901AJ8S JO sieaA Auew yBnouyl Ajgerjal
uoneoly1oads s11 1@aW ||IM pue palsal

pue }jing Ajsnojnaisw st wie yoeg
‘apedsp

B UBy} 8ilow 10} snowe} si0ssadapald
118y} epew 1ey) ysiuy pue bBuusauibuas
Aujenb yb6iy swes ayl yum sainjeay ubisap
1sale| auiqwiod swie dn-yo1d uoisioaid
paroidwy || sal1ag 600E 19PON NS



uoneisadQ 174}

juswisnipy seig el
juawisnipy aosuejeg ZlL

uawsnipy Bupjoes) &

juawisnipy j18ys oL
uauwisnipy Jejjid 6
pea’ o_n:.< 8

(I18ys 8|qeyoelap)
panoidw| ZS/600€ I9PON L

abpuyue) ayy Bumiy 9
way oyl Bumiy g

no Bumesg 14
abey

SIN3LINOD



‘uonisod jeipes 8yi jj0
.04 01 dn peajejos eq Aew ajejdwsa)l
8y} palouysar SiI adeds 8iaypa ZolL

‘arejdwe) Bununow ayl yim aeidpaq
8yl Joy uonisod syl ysigeis3y Lot

no Bunyeg

s

e
e e




‘paiinbai si | 4 Ai0sSa02y JNS Jeoeds e
pajunow si ajejdpag ayl ysiym uo eyl
aAo0Qge ‘ww |p ueyl aiow si
a|geiuin) ayl JO 8oBINS 8Yl UBUYAA 901

90L SO0l voL

"UMOYS SB Smai0s 8yl isnipy 6ot

‘SMB10S-POOM N0y By}
yim ale|dpaq a8yl UMOP MaIdS pOL

'SMBIIS-POOM
3y} 10} ssjoy jopd ww 7'y inoj
8y} i@ -"Aj@ie|dwod ued Builusssos
ayl 1es|dp o1 ybBnous abie; s u jeyy
ainsu3 -ejejdwal ayl Yum aoduepioade
ul IN0-IND B8yl wUoj pue |juQ ot

€01




{OLL) 8atesaid O}
aied Buiyel smaios ayy uaybi it

uepodul
St SIYl ‘|I8ys a8yl ul AjesulswwAs
sa1] ebpupes eyl 1Byl 3yo3y) oLl

‘sinu 8yl il4 8oL

‘|B1IUBSSA 11 9eW SIN0U0D abpuped ji
Ajuo siaoeds asn ‘jeuondo si Yy sabuy
8yl Jo 8sn ay] -"sjqissod se }i 0} 8sO|d
se 10 |jays oyl jsuiebe Ajbnus oy
pinoys abpuued ayl jo doj ayy "yibusj
sjenudoidde  jo  smaids 10318 80L

LiL

‘sjeuiuliel abpuyies
8y} 01 1o8iIp PpeJ4ap|0s 8q 1s8Aau
Isnw spep ‘punoaB by 01 usain
punoib ya o) anyg :juueyd ybu oy
pay :jeuueyd Ua| 01 SNUYAA :S|euluuad)
abpuueo ayj o1 syoel uid ayl 14 Lol

abpuies syl Bunyiy

oLL 601

801

Lol




SLL

143"

‘ua1ybi-19A0 Jou 0@ BUIOY
Ajwiiyy j8ys 8yl meip 0] Inu 18)00s
ayl ejejos ‘sunssaid Bujuiejuiey GiLi

‘peaiyl 8y} 10ejU0d 01 ul sseid il
19300S WIR 8Y) Ul |j8ys 8yl uesuj gLt

‘g abeq uo pajesp se obpiiied
ayl 34 -punoib yBu 01 (p) usein
:punoiBb Yo o1 (g) anig :jauueyd ybu
0} (Z) P8y :jauueyd ys| 01 (1) 3UYM
‘sjeutual jjays ayi ol sjiel ayl i4 ZLL

(I19ys 8jqeyoelap)
peaciduwi 2S/600€ IPPON

gLl cLi

L ¥ £

I




*feuueyo ybus syl uo winy Buisned
‘pawioy aq Aew dooj punoib e auop jou si siy} §| "uid jeUiwLIB] 8y]
iaA0 yo Bey ayl Bunyy ‘ape|q e jo uiod ay) J0 S19z88M] 4O Jied jjews e
YUM Siyl 9A0WSS 0] AIesSa0au aq |{Im 1! [[ays [BlaW € ui 8sN 104 "Apoq
abpuued ay)y 01 jeuiwia) punosb jpuueyd Jybu ay) 6Builosuuoo be) jio}
jeulaIXe ue aAey sebpuled awog "sasned Aj@yl aq |iim juawdinba
sulew jo Ayjwixoid 19A0 8y} 10 syled punoisB ediinw paasiyoe
10U si siy} I pue ones N/S ybiy e 104 paubisep uesq sey wWasAs ay |

‘yied sayjoue Aq papunoib Apeasje Jou si it papiaoid ‘punosb dwe-aid
8] 0] paloauuod ag pPINoys 00} It ‘jeuruisa) punolb e sey ajqeiuin) ayl ji

‘pa1oauu0d aie sbnid asayl yoiym o} Juswdinba jo asaid
8yl uo jeuiwia) punosb ay) 03 sbnjd ouoyd sy} jo 1e8s Y} WOI) BSOY]
pue ‘punoib dwe-aid sy} 01 wue ayj Buinias pea) punoib sy} JP8uuo)

‘AjBuipioooe
spew ag pinoys suondauuod bBnjd ouoyd pue iawiojsuesy/dwe
peay Sw B INOYIIM puB ylIIM 3Sn SMoYys uonensniyi eyl 9L

pes oIpny 94091

9Li

yied 1ayl10ue AQ SISIXS APRANE SRYL SSajUN
dwe-aid pue ¥Oep ay) jO sieuiua; punosb
3yl USBM}BQ BpeW 3G PINDLUS UOHDBIULOY
310N

o

i

LINN TOHINOD/dWV - 3d

e

HIWHOSNVHI /HWVY OV iIH OW




3
3

‘Malos ded ayl yoojay
‘ybBiy o003 18s si Jejd a8yl ‘1aylo 8yl
1e8|0 Jou sS80p auo | ‘uonisod umop
a8y} ui St JaAs| 3y} uaym |onuod Buisies
pue Bulamoj ayl jo adeuns iaqqni ayl
pue wJie-auo} a8yl usamisq aodueies|d
si 813yl eyl yoay) -BuiAeid usym
8oBJNS PI0O8I 8Y) Yum |djjesed si wie
8yl jeyy os biay sejpd 8yl 1S LZL

¥4}

L
i"

“wmmmuu.-n—-----n----u-

¢
SEREREEEREEEREEREEEEE

‘8|qejuin] ayj o} sale|al
uoiIsod JUBIUBAUOCD B Ul isal-uue
ayl uonisod 0} Jejjid a8yl aeIo0Y 0ZL

‘1ejid ay) yoojun 0} aseq
8yl ul mauds ded oy} asedsy 6LL

(174} 6LL




101HW BYl YIM ¥08yoay $ZL

"AABIOS JuBlap e AQ peliwi| Si
wiije-auoy ayj JO pus ayj ui 19008 8yj o
JUSWIBAON 'BUOP SI SIy} ISjIym 10441l
8yl jO 4es10 8q JSnw SnjAjs ayj ‘1#BYl0
auyl yum Ajuuy wie ayl Buipjoy isjiym
puBy 8UC YylIMm uoid8lip palinbai
3yl ul ISIM] pue wue-suo} ayj 0} 8sod
Ajwiiy jjeys a8yl pjoy Asessaoau | €21

“}i UO SNJAIS 8y} 181 pue ajgejuim
8yl uO JOJW el |jlBwsS B 3deld 22l

juawisnipe |joys

v

[4

i

(XA}

[4

oL

Z

L




L

8zl

L

[4

3

‘'sinu dwejo aseq 8yl 3008y
uojenosd 8yl yum [esitawwAs jeadde
jjays pue abpuued syl jun sjejdpaq
8y} UO 3Seq 8y} SAO "SUO jjewS 3yl Ul
snjAis a8yl yum 9jpuids piodas syl
saBebus ejoy abie| ayj 1 jo doy 8zZL
uo sopenoud juawubie ayl yim . £zZL
a|gejuin} ayl} uo plodas e 3y 9ZL

Jauueds xoq onsejd syl
yim sinu dwejo aseq oyl asesjey GZL

juawsnipe Bunjoesy

9zl sl




'snjAls ayj je 8010y Bunjoes; wesb
3Z- sajjdde psj|jeaesl UOISIAIp yoe3
‘poihem ay) Buoje yBiam iopls Byl
BuoueApe Aq aoioy Bupjoesy Aiddy ggi

"M813s 18S ay] }oojey

‘swieib g Joy

st umoys Buimses ay) ‘abpunies inoA ioj
paiinbas se isnipy ‘sweif ur siyBiam
abpuued o)} puodseisod suoisialg ZEL

‘Buisnoy posAem
8yl Ul MaI10s 18s 8yl osea|dy LEL

"u0139a1Ip pasinbas ayy ui Jybiam
soueieq ayl Bunejos Agq wnuqipnba
JO 8lels e ul wie ayl ade|d OFL

EEL

‘poiAem ayi jo
UOISIAIP 1811 84l YlM Sapioulod Juoly s
eyl os biem tapu ayl uonisod 6zL

juawiisnipe ssuejeg

celL

4}

LEL 0EL 621




gl

8¢L

LEL

"Aajjnd ay3 o 8Ac0iB
8y} Ul Bl| ISNW YdIym peasyl ayl yim
y ubBije o3 Buisnoy Asjind apinb ayl
alejoy ‘piodas Lzl e j0 aaooib iaino
ayl J8A0 si SnjAlS ayl usym JaAs| selq
ayy 01 .06 Ajslewixoidde je si peaiyl
ay} 1ey: os apinb seiq ayl uonisod 8glL

‘pesn Buieq
80103 Bupoesy ayiy o3 Buipuodssiiod
ano046 ayl ul dooj uojAu ayl ade|d LEL

"19A8| seiq ayj 19A0 dooj 8yl
ssed pue Buisnoy Aajnd epinb 9gL
ayl ybnoiyr uojAu 8yl peasyl GEL

‘@jgeiusny
8y} o} isatesau inu dwejpp a8seq 8yl
Jepun apinb seiq ayj jo 8Aa ayl 14 vEL

wawjisnipe seig

SEL vEL




“1S@1 Sli 0] LR 8y} uINjay
"p40281 8y} wWoly SNjAIS 8y} i 01 19A8|
j0o41u0d sy} asies ‘BuiAeid ssyy

‘Aj@ay ||ej 01 3}l Buimolie  zZyl
pieMIO} 13A8] |0J4JU0D 3yl SAOW Ivl

‘pi02al 8y} uo
pueq pa}oa|es 18A0 SNjAls 8yl adeld oL

‘1881 S} WOJ} WIB-3U0} By} asea|al
pasiel 18A3| |01U0D 3yl UUAA 6EL

uonesadQ

(443

34%

ov

L

6

1%

€

L

L




Gl

‘0S Op 0} paisanbai ssajun
SN 0} wJe 8yl puas jJou O Jaguinu |euas
pue adA} ‘lapow ay) ajonb aseajd aouelsul
1S11} 8yl uj "plHom ay} jo ued Aue 0} Aioloey
8yl wWoJj 10811p 821AI8S Juaidiye pue ainb
apilAoid BAA “Je8JJaA0 SSalppe 8yl 0} dllum
‘wie dn-yoid 1noA jo isedas 10 uonesado
ayl Buiuisouos wajqoid e aAey noA §

‘Aem awes
a8yl Ul pasui JaqqnJs ayj S10eU0I }i a18ymM
wJie-auo} ayl jo apisiapun ayl ues|) (9

.>LU
aunb si 31 jnun anssiy Jaded e yum jeaday (q

"y10jo dwep e yim pasul ayy adipp (e

-1SMO||0} se
paaooud Bupjiom aanisod 9103s81 0] "Yi| wiie
8yl uj pasul JaqqnJd a8yl uo jueulweIuod Jo
aousasaid ayj sejeaipul Ajjensn 1 Buisies pue
Buliamo| Buuinp spiemino syup wie ayl |

‘} Jo ued Aue 0] sjuedlqn|
Jaylo Jo |10 Ajdde jou oQ "sadaid 03 11 aye}
01 }dwayie Jou o "eidWed e p|NOM NOA se
)1 10} aie) “piemiojiybielys pue ajdwis wie
dn-3o1d uoisioaid J\S 1NOA JO uolejjeisul
apew aAey suoljoniisul asayl adoy spA




692¥1L8 €06L0 x3 LZEVLS E06L0 XL ADE vYNEG - XISSNS - ONINAILS - GILINIT NS Ag puejBul ui painjoenuep

INIWSINDT INOHIOWYND NOISIDING




ORTOFON MANUFACTURING A/S
11 B, Mosedalvej,
DK-2500 Copenhagen - Valby, Denmark

- Weateiga 1 + T Do

Prewa it Cmmmracn

orfofon

accuracy in sound

Dynamiske Pick-up'er
Moving Coil Cartridges
Dynamischer Tonabnehmer
Cellules Dynamiques

MC 10, MC 20, MC 20 Mk i1

lykke med Deres nye Ortoton dynarmiske
stereo pick-up. Ortofons dynamiske pick-up'er er og
har vaeret anerkendt over hele verden for deres uover
trufne lydgengivelse, siden Ortofons introduktion af
verdens forste dynamiske pick-up i 1948.

Vi beder Dem folge monteringsinstruktionen og
onsker Dem god fornejelse med Deres nye Ortofon
pick-up.

<0c are now the owner of a new Ortofon Moving
Coil Stereo Cartridge.

Ortofon introduced the world's first moving coil
cartridge in 1948 and ever since, our moving coil
models have been universally acknowledged because
of their superb sound reproduction. We request you to
follow the mounting instructions carefully, and wish
you every enjoyment with your new Ortofon cartridge.

—.—mazo:m: Gluckwunsch mit lhrem neuen
ORTOFON dynamischen Stereo Tonabnehmer. Die
dynamischen Tonabnehmer von Ortofon sind seit inrer
Introduktion im Jahre 1948 als die ersten dynamischen
Tonabnehmer, anerkannt und geschatzt in der
ganzen Welt

Wir bitten Sie der Montierungsanleitung zu
folgen und wiinschen Ihnen viel Vergnigen mit lhrem
neuen Ortofon Tonabnehmer.

20cm vous félicitions de votre nouvelle cellule
dynamique stéréo Ortofon.
Les cellules dynamiques Ortofon ont toujours été
appréciées par le monde entier pour leur reproduction
de son irréprochable, depuis I'introduction par
Ortofon, en 1948, de la premiére cellule dynamique
du monde.
Nous vous prions de suivre {'instruction de montage et
vous souhaitons beaucoup de plaisir de votre nouvelie
cellule Ortofon.
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ortofon

accuracy in sound

Dynamiske Pick-up’er
Moving Coil Cartridges
Dynamischer Tonabnehmer
Cellules Dynamiques

MC 10, MC 20, MC 20 Mk 1I




Ti.l lykke med Deres nye Ortofon dynamiske
stereo pick-up. Ortofons dynamiske pick-up’er er og
har vaeret anerkendt over hele verden for deres uover-
trufne lydgengivelse, siden Ortofons introduktion af
verdens forste dynamiske pick-up i 1948.

Vi beder Dem folge monteringsinstruktionen og
ensker Dem god fornejelse med Deres nye Ortofon
pick-up.

%u are now the owner of a new Ortofon Moving
Coil Stereo Cartridge.

Ortofon introduced the world's first moving coil
cartridge in 1948 and ever since, our moving coil
models have been universally acknowiedged because
of their superb sound reproduction. We request you to
follow the mounting instructions carefully, and wish
you every enjoyment with your new Ortofon cartridge.

Herzlichen Gluckwunsch mit lnrem neuen
ORTOFON dynamischen Stereo Tonabnehmer. Die
- dynamischen Tonabnehmer von Ortofon sind seit ihrer
Introduktion im Jahre 1948 als die ersten dynamischen
Tonabnehmer, anerkannt und geschatzt in der
ganzen Welt.

Wir bitten Sie der Montierungsanleitung zu
folgen und wiunschen Ihnen viel Vergnigen mit lhrem
neuen Ortofon Tonabnehmer.

Nous vous felicitions de votre nouvelle cellule
dynamique stéréo Ortofon.
Les cellules dynamiques Ortofon ont toujours été
appreciees par le monde entier pour leur reproduction
de son irreprochable, depuis l'introduction par
Ortofon, en 1948, de la premiére cellule dynamique
du monde.
Nous vous prions de suivre {'instruction de montage et
vous souhaitons beaucoup de plaisir de votre nouvelle
cellule Ortofon.



Mounting

1. The leads from the head shell (A) are connected
to the cartridge's (B) terminal pins (C) by means of the
clips attached to the leads. Follow the colour code (D)
(Never solder directly onto the terminal pins!).

White: Left channel, signal (L)

Blue. Leftchannel. ground (LG)

Red: Right channel. signatl (R)

Green: Right channel. ground (RG)

2. The cartridge is then fastened loosely in the
head shell. In the turntable/tone arm instructions you
will find the correct distance (E) from the diamond tip
to the socket (F). When the correct distance has been
adjusted the head shell screws are tightened to secure
the cartridge.

3. The tone arm is balanced - in the majority of
cases this is done by moving the counterweight back
or forth. Follow the turntable/tone arm instructions.
The recommended tracking force is then set

4. To ensure optimum tracking ability and
channel separation, it isimportant that the cartridge s
parallel with the record (G) when in the playing
position. This can be achteved either by adjusting the
height of the tone arm or by placing spacers (H)
between the cartridge and the head shell.

5. 1f the cartridge is not parallel with the surface
of the record when viewed from the front (l) this can be
adjusted by twisting the head shell carefully in the
required direction (see the turntable/tone arm
Instructions).

Some head shell models are produced in a way
that may make it difficult for you to mount the cartridge
yourself and in such cases, we recommend that you
contact your Hi Fi dealer.



Connection to amplifier

Ortofon Moving Coil cartridges have a low inner
resistance and small output voltage which necessitates
the connection of a transtormer or a special pre-
preamplifier between the turntable and amplifier.

Some amplifiers and receivers are equipped with
a special input for use with turntables mounted with a
moving coil cartridge. In such cases the turntable is
connected to the amplifier without the use of a trans-
former or pre-preamplifier.

Advice

Remember to clean the diamond regularly by
removing dust with a suitable small brush and a
recommended cartridge cleaning agent. Let your dealer
inspect the diamond at least once a year.

When the cartridge i1s not in use. the guard
should always be snapped over the stylus to prevent
damage to the diamond.

Ortofon’s Exchange Service

Owing to the nature of the design of the Ortofon
Moving Coil cartridges. the stylus is not part of a
replaceable assembiy and therefore, Ortofon offers,
through its dealers. an exchange/repair service. If you
_should have need for this service please contact your
local Ortofon dealer.






Technical data MC 10
Weight 79

OQutput voltage per
channelat 1000 Hz, 5cm/s 0.1 mV

Qutput voltage per
channel at 1000Hz. 5 cm/s

with STM 72 or MCA 76 50mV
Internal impedance DC
resistance per channel 3ohm

Vertical tracking angle 20°
Frequency range

Frequency response

MC 20
79

0.07 mV

3.5mV

2,5 o0hm
20

10-50,000 Hz 5-60.000 Hz
10-20.000 Hz 20-20,000 Hz

+3dB -2dB +1dB

Channel separation at

1000 Hz 22 dB
Channel balance <2 dB
Compliance: Horizontal 15 um/mN
Vertical 15 um/mN
Tracking ability at 300 Hz at
recommended
tracking force =50 um
FIM distortion at recom-
mended tracking force 1%
Type of stylus Elliptical
Stylus tip radius 18/8 um

Equivalent stylus tip mass 0.5 mg

Tracking force range 17-23 mN
(1.7-2.3gm)
Recommended tracking 20 mN

force (2.0gm)

25dp

2d8

25 um/mN
15um/mN

60 um

1%
Fine-line
8 um

0.5 mg

15-20 mN
(1.5-2.0gm)

17 mN
(1.7.gm)



- Technical data
Sensitivity :

Channel balance:
Channel separation:

Frequency response:
FIM-distortion:

Tracking ability:

- Dynamic compliance:
Vertical tracking angle:
Stylus:

Equivalent tip mass;

Recommended tracking
force:

Weight:
DC-resistance
-Load impedance:

MC 20 MKk I

0.09mV at 1 kHz,
5 cm/sec., 45°

<1,5dB at 1 kHz

min. 25 dB at 1 kHz
min. 15dB at 15 kH2z

20-20.000Hz + 1 dB

<1% 300+3000 Hz (4:1)
DIN 45542, -6 dB

>70 um at 315 Hz
12/12 um/mN at 10 Hz
20°

Nude, oriented diamond
0.14 X 0.07 mm
Fine-line

8 um x 40 um

0.5 mg

17mN (1.7 g)

79
3 ohm
>10ohm



ORTOFON MANUFACTURING A/S
11 B, Mosedalvej,
DK-2500 Copenhagen - Valby, Denmark
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