The home of the turntable

THE DINYL €NQINE

For more turntable manuals and setup information
please visit www.vinylengine.com



Edition July 1973

Service Manual

Dual Gebrider Steidinger - 7742 St. Georgen/Schwarzwald



Specification

Current Type

AC 50 — 60 Hz, without motor changeover
Line Voltages

110 — 130 Volt, 220 — 240 Volt

Drive

Electronically-controlled direct drive system Dual EDS 1000

Power Consumption
approx. 2.5 Watt
Motor during play < 50 mW

Current Consumption
with 220 V 50 Hz:

on start-up 60 mA during play 20 mA
with 110 Vv 60 Hz:
on start-up 110 mA during play app. 38 mA

Run-up Time (until nominal speed is reached)
2—-25sec.on 33 1/3 rpm

Platter

Non-magnetic, dynamically-balanced, detachable, 2.9 kg,

305 mm ¢

Total rotating mass of drive system (rotor with platter)
4.4 kg, moment of inertia 460 kp c¢cm?2

Platter Speeds
33 1/3 and 45 rpm, electronically switchable, automatic
tonearm lowering coupled to speed change.

Pitch Control

Separate for both speeds, adjustable in each case with variable

resistor, with setting scales, range of adjustment 8 %,
Speed Check

with light stroboscope for platter speeds of 33 1/3 and 45

rpm, adjustable for 50 or 60 Hz

Sensitivity of Light Stroboscope for 0.1 % Speed Deviation

6 graduations per minute at 50 Hz
7.2 graduations per minute at 60 Hz

Overall Speed Variation
(assessed in accordance with DIN 45 507)
<x0.03%

Downloaded From www.vinylengine.com

Signal-to-Noise Ratio (in accordance with DIN 45 500)

Rumble unweighted signal-to-noise ratio > 50dB
Rumble weighted signal-to-noise ratio > 70dB
Tonearm

Torsion resistant, extra long tubular aluminium tonearm in
super flat universal four-point gimbal suspension, tonearm
balance weight with double acting vibration damping

(2 anti-resonators).

Effective Tonearm Length
222 mm

Offset Angle
250 20

Tangential Track Error Angle
0.16° /cm

Tonearm Bearing Friction
(related to stylus point)

Vertical < 0.007 p
Horizontal < 0.015p

Tracking Force
0 — 3 p continuously variable, with 1/10 p calibration

;n the range from 0 — 1.5 p, reliable as from 0.25 p tracking
orce

Pick-up Head
Detachable, suitable for all pick-up cartridges with 1/2"

mounting and a deadweight of 2 — 10 g (including moun-
ting material)

Adjustable Overhang
5mm

Pick-up Cartridge
See separate data sheet

Weight
10.9 kg

Dimensions and Cutout Required
To be found in Installation Instructions.
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Circuit diagram
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D1-D4
IN 4001

EDS 1000

Spannungen gemessen mit MeRinstrument (7 — 10 MOhm Eingangswiderstand) gegen Masse

R 26 Drehzahleinstellung, speed adjustment, ajustement de tours 33 1/3

R 27 Drehzahleinstellung, speed adjustment, ajustement de tours 45

P 1 Drehzahlffeinregulierung, speed fine ajustment, réglage précis de tours 33 1/3
P 2 Drehzahlffeinregulierung, speed fine ajustment, réglage précis de tours 45

R 7/8 Frequemzverdopplung, double frequency, doublage de fréquence
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R 11/14/18 Symmetrie Tachospannung, symmetrizing the speed indicator voltage, ~ 1 = (025'W —{—}-=05W
Voltages measured with measuring instrument (7 — 10 MOhm input resistance) to ground symétrie de la tension de vitesse
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Anderungen vorbehalten

Alterations reserved Modifications réservées

Ausgabe 2 [ April 1973




Contents

Specification
Circuit Diagram
Dual EDS 1000 Electronic Direct Drive System
Description of Function
Speed Regulation
Assembly Instructions for Dual EDS 1000
Stroboscope
Glow lamp of stroboscope does not come on
Pitch control
Nominal speed is at the edge of the control range of the pitch control
Tonearm and Tonearm Suspension
Adjusting the Tonearm Bearing
Anti-skating Device
Horizontal movement of tonearm impeded on set-down
Stylus skips
Vertical tonearm movement shows resistance during set-down
Tonearm Control
Cue Control
Tonearm does not set down at the edge of record
Tonearm does not set down on record after operating cue control
Tonearm lowers onto record too quickly when cue control is operated
Tonearm returns to rest after manual set-down immediately after the platter
starts to turn
Starting
Manual Start
Stopping
Short Circuiter
Shut-off
Tonearm moves with tracking force and anti-skating scale in O-position
Disturbing noises perceptible during operation
No reproduction
Motor does not shut off when tonearm sets down on rest
Acoustic feedback
Platter remains stationary after automatic set-down of tonearm on record
Tonearm remains suspended just outside the 30 cm record when moved on or out
Tonearm does not move into position when control lever is operated
Lubricating Instructions
Spare Parts
Exploded Drawing — Parts Above Chassis
Explosed Drawing — Parts Below Chassis
Spare Parts
Spare Parts Motor electronic
Pick-up Connection Diagram

15
16
16
16
16
17
17
17
17
17
17
18
18
18
19
19,20
21
22
23, 24
25
26



Fig. 2 Dual EDS 1000 Electronic Direct Drive System
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Dual EDS 1000 Electronic Direct Drive System

The EDS 1000 motor specially designed for the Dual 701
is a slow-running no-commutator DC electronic motor
which draws its power supply from a stabilized power pack.

The electro-mechanical commutation normally carried out
on DC motors by the commutator is electronically controlled
in the case of the Dual EDS 1000 motor by two Hall genera-
tors. These two Hall generators — dependent on the rotor
position — control four switching transistors which in turn
have the effect of a rotating magnetic field occurring in the
field coils of the rotor by means of which the four pairs of
magnets of the rotor are continuously attracted or repelled.
By means of the torque thus exerted, uniform rotation is
induced in the rotor — and with it the platter,

A speed-dependent voltage (tacho voltage) induced in the
motor windings not switched on is coupled out and controls
the electronic regulator circuit. This ensures that even the
slightest deviations from the nominal speed are corrected in
fractions of a second by a change in the motor current.
Speed fluctuations are, therefore, practically eliminated.

Absolute maintenance of the nominal speed no longer pre-
sents any problem with this control system.

—

ang-l.'l'l-éir bearing

The above- mentioned Hall generator is a magnetically
controllable semi-conductor element named after the
physicist E. Hall. With the Hall effect as a result of the
action of a magnetic field on the Hall generator a voltage
approximately proportionate to the strength of the mag-
netic field is generated, its polarity being dependent on
the direction of the magnetic flux,

A control current flows through the Hall generator. If now
a magnetic field becomes effective at right angles to the
area of the Hall generator, the so-called Hall voltage occurs.
With constant control current this Hall voltage is dependent
on the direction and strength of the magnetic field. If the
polarity of the magnetic field is reversed, the polarity of the
Hall voltage changes as well. In the absence of a magnetic
field the Hall voltage is zero.

This effect is utilized to control the Dual EDS 1000 motor.

As the motor is operated on DC from a stabilized power pack
't operates independently of line voltage and frequency fluc-
tuations,

The motor is of 8-pole disk rotor design. The rotor has 3
barium ferrite annular magnet inside which has 8-pole mag-
netization on its lower face.



A slotless steel disk connected to the rotar acts as magne- Fig. 3 Line Board (Equipment Side)
tic return,

The field windings of the motor are ironless and are embedded Netztianstormatos
in a plastic support. The field windings consist of 16 double feanstormaleur de réseau
wound coils which are arranged in two planes above one & T |
another. The 8 coils of the lower plane are 22,59 offset in l
ralation to the top plane. In each plane there is a Hall genera- | L
tor in the center of one coil, The two Hall generators are O & iL
also offset by 22.5° in relation to one another, €52 g g 0,047
o—o—J|—3—
The individual windings — 32 in all — are connected together
so that four all round phase windings are produced. Slimmlamps g =, _— _4}
. . . . I L .rle d:.l .-e"f.-. ves ag—— =
Compared with other directly-driven record players in the i | ) 4} o jf—o
case of the Dual EDS 1000 motor no form of magnetic ' D51 BY183/30
0'-*"-' —RS51/22K
drag or restoring force is present {pole jerk etc.) as can easi- cs1¥¥ 0068y q:k_'
ly be detected by turning the rotor, As a result of the iron- T1Z5mA 0 220 1OV

fering slot-ripple frequencies occur.

This results in completely vibration-free motor running [
together with a low power consumption of less than 50 mW A
during play (the electronic system is not taken into account). 220V 7 S
By virtue of this vibration-free running the motor can be

rigidly connected to the chassis. The electronic system itself

Is divided into the switch, commutation and control sections

(see block diagram).

less field coils no hysteresis or eddy current losses or inter- D:D ? ? = r
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Fig. 4 Block Diagram
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Description of Function

The 4 phase windings are each in the collector circuit of the
4 switching transistors T 4 to T 7 (Fig. 5) and are connected
together in star form at one point. This point is connected
to the minus pole of the supply voltage,

The position of the rotor illustrated in Fig. 6 has the effect
that the magnetic field of the south pole of a pair of poles
at connection 11 of the Hall generator H 1 gives rise to a
Hall voltage maximum of negative polarity.

Transistor T 4 whose base is joined to connection 11 of the
Hall generator therefore receives a negative base emitter vol-
tage and is fully connected through whereby the current
flows through the phase winding W 1 located in the collec-
tor section or it is switched on,

Transistor T 5 whose base is joined to connection 9 of Hall
transistor H 1 is blocked by the positive Hall voltage poten-
tial.

Fig. 5 *
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As Hall generator H 2 is in the neutral zone of the pair of
magnetic poles during this period, no Hall voltages occur at
its connections / and 5. The transistors T 6 and T 7 joined
to these connections are, therefore, blocked as well.

The switched on phase winding W 1 (Fig. 7a) produces clock-
wise rotation of the rotor through 22 1/2°. This cycle takes
place, displaced electrically in each case by 909, in sequence
in all four phase windings.

Thus the following sequence of movement takes place:
After the 1st rotation phase (Fig. 7b) the Hall generator H 1
is located in the neutral zone of a pair of magnetic poles.

One south pole is now directly above Hall generator H 2 and now

also produces at its connection 7 a Hall voltage maximum of
negative polarity which switches on phase winding W 3 via
transistor T 6, All other transistors are blocked. The rotor
now rotates again through 22 1/2° through the magnetic
fields generated in phase winding W 3.

After elapse of the second rotation phase (Fig. 7¢) the Hall
generator H 2 is now in the neutral zone of a pair of mag-
netic poles. Hall generator H 1 is now directly underneath
a north pole and a Hall voltage of reversed polarity occurs,
i.e, the negative polarity Hall voltage maximum is now
present at connection 9 which connects through phase win-
ding W 2 via transistor T b,

The other transistors are blocked. The rotor again advances
by 22 1/20,

After this 3rd rotation phase (Fig. 7 d) Hall generator H 1 is
in the neutral zone. A north potle is above Hall generator

H 2 and produces a negative Hall voltage at its connection
5 which switches on phase winding W 4 via transistor T 7.
The rotor advances by a further 22 1/2°,

After conclusion of this 4th rotation phase the process
starts again. Thus, a continuous rotating field occurs which
drives the rotor at a uniform rate.

If the rotor is, for example, between two phase windings, a
partial flux of a pair of magnetic poles passes through both
Hall generators and thus two switching transistors are partly
opened. The current is divided accordingly between two
phase windings. Both phase windings participate simultane-
ously in the torque formation and together produce the
torque of a fully-connected phase winding. The torque is,
therefore, almost constant in any position of the rotor,

Speed Regulation

As a result of the rotary movement of the rotor, voltages are
induced in the phase windings not connected through which
are coupled out via diodes D 6 to D 9, Thus, a tacho vol-
tage proportionate to the speed is obtained.

T'he tacho voltage passes via a voltage divider to connection
4 of the operation amplifier in the control section and co-
unteracts the voltage present there. A stabilized voltage is
present at connection 5 of the operation amplifier.

On start-up and during run-up of the motor the potential

at connection 4 of the operation amplifier is more or less
positive in reiation to connection 5. In this condition the
operation amplifier fully drives transistor T 8 via transistor
T 9. T 8 is present as variable resistance in the common
emitter circuit of the four switching transistors through
which practically the full switching current can flow in se-
quence.

Fig. 7
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The nominal or controlled speed is reached when the same
potential is present at connection 4 of the operation ampli-
fier as at connection 5, because at this moment the opera-
tion amplifier closes transistor T 8 via T 9. As a result, the
resistance of T 8 increases, the motor current drops and the
speed cannot, therefore, increase any further.

By switching over or altering the voltage divider in the con-
trol circuit the controlled speed can be preselected or altered.
With reducing speed the potential at connection 4 of the
operation amplifier would change so that transistor T 8
whould be fully driven by T 9. T 8 whould thus become of
low resistance, the result would be a sharp rise in the motor
current and thus of the speed.

As this control process takes place even at minor deviations
from the nominal speed, a constant speed independent of
load fluctuations is obtained.



Fig. 8

Stroboscope

Accurate setting of the platter speeds 33 1/3 and 45 rpm
can be checked during play with the aid of the stroboscope
device.

When the platter (2) is rotating at exactly 33 1/3 or 45 rpm
the lines of the stroboscope appear to stand still, If the lines
move in the direction of rotation of the platter, the platter
speed is too high. If the lines move backwards, the platter

is rotating more slowly than the nominal speed.
Adjustment of platter speeds 33 1/3 and 45 rpm is carried
out separately with the "pitch” knobs (53).
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Assembly Instructions for Dual EDS 1000

For repair of the Dual EDS 1000 special tools and measuring
equipment are necessary. Work on the motor or motor elec-
tronic system should, therefore, only be carried out by an
authorised Dual service station. Expense arising from un-
authorised interference will be charged to the consignor.

Removal

Lift off platter (2). Remove housing of power pack (127}
after removing screws (142). Unsolder leads for operating
voltage on power board (123),

Note: Do not remove cable on motor side, it must remain
connected to the motor,

Unsolder connections at the control bridge (198) and undo
cable clip (157). Pass insulating sheath with connecting leads
through the recesses in the fitting plate (48) so that they
are free from the motor. Pull insulating sheath down, Pull
off washer (120). Remove cam wheel {118).

Note: Be careful with ball {165) in stop bar (164) (can drop
out).

Disengage spring (145) and pawl (146), remove ball {165},
unscrew bearing pillar {119} and hexagon nuts {99), switch
on start button {55) and lock so that control arm {138) does
not touch the motor housing. Undo the three screws (3) and
remove. Lift motor and ensure that the leads are located in
the chassis recesses (for the ribs of the fixing lugs). The mo-
tor should be turned clockwise slightly. Push insulating slee-
ve back over the 6 connections and place motor in original
carton for return shipment,

Fitment

Remove motor from packing, pull off insulating sheath and
when inserting motor, ensure that the lead outlet hole faces
towards the light passage (101} of the stroboscope indicator.
Now, refit motor and other disassembled components in
reverse order to that described under "Removal”

Note: To prevent deformation of the shorting springs the
camwheel (118) should not be fitted in O position. Ensure
that the pin of main lever (170) engages in the guideway.
When assembly has been carried out set the two scale rings
(56) so that the recesses face towards the tonearm bearing.
The pitch control {53} of both speed ranges should be set to
0 position (in alignment with scale rings). Switch on unit
and check current consumption. Current consumption du-
ring play 220 V/50 Hz approx. 18 mA, 117 V/60 Hz approx.
35 mA.

With regulator (R 27) set nominal speed at 45 rpm, with
regulator (R 26) nominal speed at 33 1/3 rpm. Check with
the aid of the stroboscope indicator. Run unit in for appro-
ximately 5 minutes and, if necessary, correct speed again.

Note: It is advisable subsequently to carry out a brief check
of all unit functions.

By turning the stroboscope ring (24) the viewing angle can
be altered.

It can happen that the stroboscope lines appear 1o move
slightly although the exact speed setting with stroboscope
lines stationary has not been altered. This apparent contra-
diction is explained by the fact that the electronic central
drive motor operates fully independently of line frequency
whilst the only relatively accurate line frequency of the AC
current supply is used for speed measurement with the light
stroboscope.



The constantly detectable fluctuations of line frequency by
+ 2 % (according to the information of the electricity supply
company) brief frequency fluctuations up to 1 % are pos-
sible — only affect the stroboscope indication and can cause
the lines to “wander’ although the platter speed is as con-
stant and absolutely accurate as before, To change the
stroboscope over to line frequency of 50 or 60 Hz the
platter should be removed.

Then slacken fillister head cap screws (6}, move stroboscope
housing {5) to B0’ or ""60" and retighten screws, After
removing the housing top (7) the glow lamp (9) can be
changed. In the case of glow lamps with red spot ensure
that the red spot (anode) (P} locates on the left-hand con-
tact spring (viewing the unit from the front).

Defekt
After switching the unit on the glow lamp (9) of the stro-
boscope does not come on,

Cause
a) Glow lamp (9) defective,
b) Power supply interrupted.

Remedy
a) Renew glow lamp (9). In the case of glow lamps with red
spot, ensure that the red spot (anode) (P} locates on the

left-hand contact spring {(viewing the unit from the front).

b) Check connections at power pack, check components.

Pitch Control

The unit has a separately adjustable pitch control for each
platter speed. By turning the “pitch” knobs (53) the poten-
tiometers P 1 or P 2 located in a voltage divider are adjusted.

By this means, the potential of the control voltage at the
operation amplifier is altered and the motor speed alters

- correspondingly. Each of the two standard speeds 33 1/3
and 45 rpm can be varied by approximately 8 %.

Defect

Nominal speed is at the edge of the control range of the
pitch control

Cause

Setting of regulator (R 26) for 33 1/3 rpm or of the regu-
lator (R 27) for 45 rpm inaccurate,

Remedy

Set scale rings (57) so that the recesses face exactly to the
rear (in the direction of the tonearm bearing). The knobs
{53} of both speed ranges should be set to “'0" position (in
alignment with scale rings). Then adjust nominal speed at
33 1/3 rpm with regulator (R 26) and at 45 rpm with re-
gulator (R 27). Check with the aid of the stroboscope indi-
cator,

Fig. 9 Stroboscope

Fig. 10 Pitch control
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Tonearm and Tonearm Suspension

The Dual 701 has a feather-light, extremely torsion resistant
all-metal tonearm which is suspended in a gimbal. Suspen-
sion is by means of 4 hardened and precision polished steel
points which rest in precision ball bearings. Tonearm bea-
ring friction is thus reduced to a minimum,

Bearing friction vertical 0,007 p related to

Bearing friction horizontal 0,015 p stylus point

Fig. 11 Tonearm suspension
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Fig. 12 Tonearm suspension (view from below)
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As a result, it ensures extremely favourable pick-up condi-
tions. The pick-up head is removable. Before adjusting the
pick-up force to suit the built-in pick-up cartridge the tone-
arm is balanced with the scale set to 0. Coarse adjustment is
carried out by moving the weight {64} with stem, the subse-
quent fine adjustment by turning the weight,

The palance weight is designed so that pick-up cartridges
with a deadweight of 2 - 10 g can be balanced

It takes the form of a double anti-resonator thus absorbing
the vibration energy in the range of tonearm and chassis
resonance. For this purpose, the inner part weight is mat-
ched to the tonearm resonance and thus acts as anti-reso-
nator by means of antiphase vibration. The outer part of the
balance weight taking the form of a higher balanced anti-
resonator prevents transmission of partially occurring chas-
sis resonance 1o the tonearm. The balance weight is flexibly
connected to the threaded stem and is arrested to prevent
unintentional rotation. The pick-up head is suitable for
accommodating all pick-up cartridges whose type of moun-
ting conforms with the international 1/2" standard. The
tracking force is adjusted by turning the graduated spring
housing (77) and thus tensioning or releasing the coil spring
mounted inside. The scale has markings for a range of ad-
justment from O - 3 p which permit, in the range from O -
1.5 p, accurate adjustment of the tracking force from 0.1 -
0.1 p and in the range from 1.5 - 3 p from 0.25 - 0.25 p.

To change the tonearm complete with tonearm suspension
we recommend preceeding as follows:

1. Set tracking force scale to O.
2. Secure unit in repair jig and move into head position.
3. Unsolder tonearm leads.
4, Remove main lever (219) and compression spring {184),
stop (179) and tension spring (176).
Disengage tension spring (182}, remove skating lever {204),
be careful with compression spring (205) as it may drop out
6. Undo washers (191) and (218), turn setscrew (44) until pivot
bearing (190) is loose, then remove pivot bearing and
slide bar (180).
7. After removing washer (178) and sliding washer (177)
detach shut-off bar {2563) from segment (166).
Undo hexagon nut {181} and pull off segment (166).
. Remove hexagon nut (188) and washer (187), then with-
draw tonearm, be careful with washer (52} which may
drop out.

O
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When inserting the tonearm complete with suspension, pro-
ceed in reverse order,

The unit should first of all be in normal position, insert
washer (52), insert tonearm and secure.,

Move unit into head position, fit washer (187) and hexagon
nut (188),

To remove the tonearm from the bearing race the tracking
force scale should first be set to zero position after unsolde-
ring the tonearm leads. Unscrew locknut (50) with grub
screw (51) and mounting screw (67).

Adjusting the Tonearm Bearing

Both bearings must have slight, just perceptible play. Adjust-
ment of the vertical bearing should only be carried out by
means of grub screw {51), that of the horizontal bearing by
means of grub screw (39). The horizontal tonearm bearing

is correctly adjusted when at anti-skating setting ""0.5" (to-
nearm previously balanced exactly) the tonearm slides in
without resistance.



Anti-Skating Device

The geometrical skating force acting on every tonearm is eli-
minated on the Dual 701 by means of a precision anti-skating
device. The skating force is dependent on the geometry of the
tonearm, on the tracking force and on the tip curvature of
the stylus of the pick-up cartridge. The pull on the tonearm
to the center of the platter caused by the skating effect leads
not only to troublesome jumping of the tonearm when lowe-
red manually or automatically, but also the uneven flank
loading of the sound groove with the resultant effects which
have to be eliminated on a high-quality record player with
the aid of an anti-skating device.

Turning the knob (73} of the anti-skating device on the moun-
ting plate moves the asymmetrical plate cam (75) attached to
the knob spindle. This plate cam has two different curves
which, according to use of the red anti-skating scale for coni-
cal styli or the white anti-skating scale for elliptical styli, move
the skating lever 204 from its neutral position and transmit
the counter force to the tonearm by means of tension

spring (182},

Optimum adjustment is carried out at the works for styli with
a tip radius of 15 % 2 ym (conical) and 5/6 and 18/22 um
(elliptical). The hexagon nut (76) is tightened and locked with
paint, Alteration can only be carried out with the aid of the
Dual Skate-0-Meter and test record L 096 and should only

be done by an authorised service station.

Defect
Horizontal movement of tonearm impeded on set down.

Cause

Adiusting screw (68) or adjusting sleeve (61) out of adjustment,

Remedy

Lift tonearm and adjust screw (68) so that the bottom edge
of the tonearm head is flush with the top edge of the
tonearm rest,

Then, turn adjusting sleeve (61) so that with main lever (219)
pushed up there is play of approximately 0.1 mm between
stud and contact face of tonearm. (Measured at tonearm
head approx, 0.5 mm). (Fig, 14),

Fig. 13 Anti-skating Force

a) Anti-skating "0"’ setting. No
compensation of the skating
force is carried out by the
action of the tension sprrng ——
in the pivot of the tonearm.

b} Anti-skating setting to ""1.5"
on scale for elliptical styli.
Tonearm on tonearm rest.
The tensiﬂn Spring pr{:duces

is transmitted to the tone-
arm by the segment. The
compression spring forces
the skating lever against
the plate cam,

Shut-off slide

Cam washer |
. ll"‘\-\. i

- Compression
Skating lever  spring

c) As b’ but tonearm over
the platter,
Fig. 14
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Defect Cause

Remedy

Stylus slips out of a) Tonearm is not balanced

playing groove b)
to0 low

c) Anti-skating setting in-

correct

a)} Balance tonearm
Tonearm tracking force is b) Adjust tracking force to the vaiue stated by the

cartridge manufacturer
c) Correct anti-skating setting

d) Stylus tip worn or chipped d) Renew stylus
e) Excessive bearing friction e) Check tonearm bearings. Both bearings must habe slight,

in tonearm bearing

f) Steel ball (165) of shut-
off bar missing

Vertical tonearm a) Bearing friction excess-
movement shows re- ive

stistance during b) Lift pin (47) sticks in
set-dwon guide tube

Fig. 15 Tonearm Control

170 118 120 164

208 167 180
I
i
|

209 219 179 166
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just perceptible play. The adjustment of the vertical be-
aring should only be carried out with the left-hand bearing
screw (grub screw 51), that of the horizontal bearing
by means of grub screw (39). The horizontal tonearm be-
aring is correctly adjusted when on anti-skating setting
"0.5" (first of all accurately balance tonearm) the tone-
arm slides out without resistance,

f) Renew steel ball (165)

a) Eliminate friction by adjusting the bearing screw (grub
screw 51) and check balance.

b) Remove tonearm complete with tonearm suspension
{(described on page 12), detach control stud (59) on lift
pin (47), remove ideal washer (60), detach adjusting
sleeve (61) and remove second washer (62). Withdraw
lift pin. Clean lift tube and lift pin. Smear lift pin evenly
with “Wacker Silicone Qil AK 300 000", Reassemble
components.

Tonearm Control

Automatic movement of the tonearm is initiated by the con-
trol cams on the inside of the cam wheel (118) on rotating
through 360°. The control elements for raising and lowering
are the control lever {170), the main lever (219) and the lift
pin (47), for horizontal movement of the tonearm control
lever (170), main lever (219) and the coupling pin on seg-
ment {166). The automatic tonearm set-down is designed for
30 cm and 17 cm records and is coupled to the platter speed
changeover. When set to platter speed of 33 1/3 rpm the
tonearm sets down in the lead-in groove of 30 cm long play-
ing records, when set to 45 rpm in the lead-in groove of

17 cm records.

Limitation of the horizontal movement (set-down point) of
the tonearm is produced by the pin of segment (166) con-
tacting the stop (179} attached to the slide bar (180).

Only during set-down does main lever (219} lift the slide
bar (180) and the stop {179) attached to it which, as a
result, moves into the swivel range of the stop pin fitted
on segment (166). After completion of set down (lower-
ing of the tonearm onto the record) slide bar (180) is re-
leased again and returns to neutral position. As a result,
stop (179) moves out of the swivel range of the stop pin
so that unimpeded horizontal movement of the tonearm
is possible for playing.



Cue Control

The cue control permits gentle set-down of the tonearm at
any desired point (outside the shut-off range) on the record.
By moving the lever (moving forwards) lift cam (201) rota-
tes. The slide bar (180) connected to it transmits this move-
ment to the lift pin (47) which then raises the tonearm.
After moving the tonearm into the required position on the
record, the lever is released by gently moving to the rear. As
a result, slide bar (180) is released whereby as a result of

Fig. 16 Cue Control
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the action of the compression spring (46) lift pin {47) is re-
turned to neutral position and thus lowers the tonearm. Lo-
wering of the tonearm is damped by silicone oil in the lift
tube. The height of the stylus above the record can be va-
ried by turning adjusting screw (44). The distance is increa-
sed by turning clockwise and the distance between record
and stylus can be reduced by turning anti-clockwise.

Defect
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20 57

Cause

-
Ii

190 44 47 219 179

Remedy

Tonearm does not set down
at the edge of the record

Tonearm does not set down
on record after operating
cue control

Tonearm lowers onto re-
cord too quickly when
cue control is operated

Tonearm returns to

rest after manual set-
down immediately after
the platter starts to turn

a) Record size setting in-
correct

b) Tonearm set-down
point is incorrectly set

c) Record non-standard
d) Friction face of tonearm
coupling dirty

Excessive damping in the
lift tube as a result of con-
tamination of the silicone
oil

Damping insufficient as a
result of unsuitable addit-
ion of lubricant to damping
compound

Position of shut-off has
altered during transport
of the unit,

a) Carry out necessary adjustment with the righthand control
hand control lever {55).

b) Adjust tonearm set-down point in accordance with the data
in the Operating Manual so that the tonearm sets down ap-
proximately 1.5 mm from the record edge. (Adjustment is
only carried out for 30 cm records and is obtained automa-
tically for 17.5 cm records).

c) Use standard record

d) Clean friction face.

Remove tonearm complete with tonearm suspension (described
on page 12), detach control stud (59) on lift pin (47}, remove
washer (60), detach adjusting sleeve (61) and remove second
washer (62). Withdraw lift pin. Clean lift tube and lift pin. Smear
lift pin evenly with “Wacker Silicone Oil AK 300 000”. Reassem-
ble components.

Remove tonearm complete with tonearm suspension (descri-
bed on page 12), detach control stud {59) on lift pin (47), re-
move washer (60), detach adjusting sleeve (61) and remove
second washer {62}. Withdraw |ift pin. Clean lift tube and lift
pin. Smear lift pin evenly with ""Wacker Silicone Oil AK

300 000", Reassemble components.

After fitment and each time after transport the unit should be
started once with tonearm secured for automatic adjustment
of automatic shut-off (control switch to *'Start”).
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Starting

Change lever (162} is rotated clockwise when the lefthand
control lever (55) is operated. This results in the following
functions being initiated:

a) The control arm (138) connected to change lever {162)
operates the power switch which then starts the platter
rotating. Simultaneously, pawl (146) coupled to the
change lever by a tension spring engages and retains it
In this position.

b} The change lever presses the shut-off lever {122) towards
the dogs on the motor pinion and thus causes camwheel
(118) to rotate. The pawl (146) then moves deflection
lever (115) into starting position.

After fitment and each time after transport the unit should
be started once with the tonearm secured, By this means
the shut-off lever {122) which may have assumed a different

position as a result of transport will be automatically adjusted.

Fig. 17 Short Circuiter

—

Cam wheel at zero:
Contacts of muting switch opened

Cam wheel is turning: |
Contacts of muting switch is closed
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Manual Start

The pawl (134) coupled to control arm (138) engages behind
the square end attached to the chassis when the tonearm is
moved inwards by hand and retains the control arm in this
position.

The power switch is operated by the control arm and thus
the platten starts to rotate.

After reaching the run-out groove of the played record re-
turn of the tonearm and shut-off of the unit take place
automatically. If, on the other hand, the tonearm is [ifted
off the record before playing is competed and is moved on-
to the rest by hand, the pin of the segment disengages the
pawl (134) so that the control arm is returned to its star-
ting position. As a result, the power switch shuts off the
power supply.

Stopping

When control lever (55) is set to ““stop”’ position the change
lever (162) is turned anti-clockwise. The shut-off lever {122)
moves towards the dogs on the platter pinion and the cam-

wheel starts to rotate. The change lever remains in stop po-
sition.

Short Circuiter

To prevent disturbing noises during automatic operation of
the tonearm the unit is fitted with a short circuiter. Control
of the switch springs for both channels is effected by the
camwheel. With the unit in neutral state the short circuit of
the pick-up leads is eliminated.



Shut-off

The functions of automatic set-down and shut-off are deter-
mined by the position of the deflection lever {115). The de-
flection lever is only moved out of stop position during
starting by the pawl (146). Initiation of shut-off after pla-
ying the record is brought about by the dog (M) of the mo-
tor pinion and the shut-off lever (122). The shut-off lever
(122) is guided onto the dog by the movement of the to-
nearm when playing the record with the aid of the shut-off
bar {164) proportionate to the groove lead. The eccentri-
cally-mounted dog forces the shut-off lever (166) back with
each revolution as long as the advance of the tonearm only
amounts to the width of 1 groove (Fig. 18a).

Only the runout groove with its increased lead guides the
shut-off lever (164) onto the dog at a higher rate so that
the shut-off lever is picked up and moved along (Fig. 18 b).
The camwheel (118} is thus moved out of zero position in-
to engagement with the pinion of the motor (Fig. 18c).

Defect Cause

Fig. 18 Initiation of Shut-off Function

Remedy

Tonearm moves with track-
ing force and anti-skating
scale in O position:

a) outwards a) Anti-skating device
out of adjustment
b) inwards b) Excessively tight tone-

arm leads produce a
torque

Short circuiter out of
adjustment. The distances
between the slide springs
and the short circuit
strips on the short cir-
cuiter are excessive.

During automatic operation
of tonearm disturbing
noises are perceptible

Distance between the slide
springs and the short cir-
cuit strips on the short
circuiter is absent or
insufficient.

No reproduction,

The short circuit of the
pick-up leads is no longer
being eliminated.

Suppression capacitor {in
power switch) is defective
(short circuit).

Motor does not shut off
when tonearm sets down
on rest.

a) Chassis compnents {e.g.
also connecting leads)
are rubbing on cutout

b) Connecting leads are
too tight

Acoustic feedback

a) Adjust skating lever so that skating spring acts exactly
at the tonearm pivot
b) Loosen tonearm leads.

By bending the short circuit strips. Adjustment is correct
when, with the camwheel in neutral position, the distance
between the slide springs and the short circuit strips on the
short circuiter is approximately 0.5 mm. Spray contact
springs with preservative (e.g. Kontakt 61) and check ad-
justment of short circuit strips.

By adjusting the short circuit strips. Adjustment is correct
when, with the camwheel in neutral position, the distance
between the slide springs and the short circuit strips on the
short circuiter is approximately 0.5 mm.

Replace suppression capacitor in power switch with new com-
ponent {10 000 pF/700 V),

a) Line up cutout in accordance with data in fitting
instructions. Move leads.

b) Slacken or lengthen cable.
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Fig. 19 Defect

Platter remains stationary after automatic set-down of tone-
arm on record,

Cause

a) Power switch has interrupted power supply (has switched
off)

b) Square end not secured in correct position. Pawl can
disengage.

Remedy

a) When the tonearm moves into position the control arm
(138) must have overrun of 0.3 — 0.5 mm. |f necessary,
adjust lug (N) of control arm {138) in power switch.

________ b) Slacken bolt. Press pawl! firmly against square end (135)

N G and tighten bolt.

Fig. 20

Defect

Tonearm remains suspended just outside the 30 cm record
when moved in or out.

Cause

Control arm out of adjustment. Pawl resting on square pin.

Remedy

Adjust by rotating the eccentric of the control arm (138).
Adjustment is correct if, when the tonearm moves into
position and the camwheel is turned by hand, the paw! is
0.3 mm away from the square end (135}, screwed in the
chassis {Fig. 20).

Fig, 21

Defect
Tonearm does not move into position when control lever is
operated.

\ Cause

{0,5 -07mm a) Control lever (55) not pressed onto stop.

| 20—28 mil n) Control stud (167) worn,
¢} Overrun of main lever (219) insufficient,

Remedy

a) Push control lever onto stop.

h} Renew control stud (167).

c) Lift main lever (219) by means of camwheel control.
With the adjusting screw (208) on the main lever press
the coupling pin with control stud (167) down by 0.5 —
0.7 mm (Fig. 21).
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Lubricating Instructions

All bearing and friction points of the unit are adequately
lubricated at the works. Replenishment of oil and grease is
only necessary after aproximately 2 years of normal use of
the record player as the most important bearing points {mo-
tor bearings) have sintered metal bushes.

Fig. 22

Bearing points and friction faces should be lubricated spa-
ringly rather than generously.

When using different lubricants, chemical decomposition
can often take place. To prevent lubrication failure we re-
commend using the original lubricants stated below. The
following lubricants should be used for subsequent lubri-
cation:

| W BP Super Viscostatic 10 W/30
' Wsmn Alvania No, 2

Spare parts
Ref. No. | Part. No. Description EE:?_ Price group
1 225 D68 Turntable mat complete with washer ....:.¢cc¢0204s 1 052
2 229 064 Turntable complete wiht mat ......¢cccccceeeeen 1 D78
3 210 516 Machine screw M 4 ¥ B oo e s vy s 9 012
4 228 558 Electronic direct drive system EDS 1000 compl. . 1 Price of
strain relief
5 229 065 Case COMPl., ..t ierieestocssnssassssssnansenssaes 1 050
6 210 469 Machine screw M 3 x 3 PR PAE T Z 012
7 2259 047 Case upper part compl,. R . T R U 1 029
8 227 165 Defleching Prilam: . cwsdeiee e s e e e et e 1 024
9 225 32 Tubular glim lamp ...icceeecseccsnsncnsscssssassns 1 030
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Quan-—

Ref. Part. No. Description ity Price qgroup
10 229 033 Case lower part compl. ... iiitinnrnernnrnnnnnons 1 046
11 228 103 Special screw, short ...iciiirienreresnnnnnnnsrns 3 021
12 229 069 Shipping screw assembly ....¢iciiiiiiiiiiaiasnaa 3 D23
13 227 155 Rest ring, compl. .....iiiiirnnnsannnns e h e e 1 D15
14 210 516 Machine screw M 4 x B ......... e es e se s 2 012
15 201 632 Rubber washer ......cccivssenssarsnssssssssssnns 3 D13
16 200 713 Washer ..viiiitntsnsnsstsososssntassssanssssnnsasn 3 014
17 200 712 I o o o o 1 3 015
18 220 213 Centering disc ....ciiitienennnnnnnssannannnsss ] 1 Mdse.gp.E.
19 227 345 WaBhEr cvssnssonsnsssvnrssinnstsatsssosteanrssssssy 1 041
20 210 624 Washer 4.2/7/0.3 veivireeennnensenosonnaannnnnnan 6 012
21 200 718 Compression SPring «.cesevsssssasosvoaoassoscsnsy 3 014
22 210 624 Washer 4.2/7/0.3 v.ivunnn.. Ceeeeeraene e 6 012
23 200 711 Lockwasher ...t neesnnnorossnsnsscssssssosnnssasnss 3 011
24 227 194 Ring compl. .+ttt evesosnssnsssnssasssssasnssansans 1 028
25 229 067 Blind compl. .. iiiirriesrsronasrssncssanasas ‘ose { 064
26 210 362 Hex nut M 3 ..t eesennsnssasnssssssssnasssnsssas 1 012
2? 22? 535 Lirt 4 F B & & B 8 & & F OF F % F & B 5 B & F B & B B B B B B & @ = & @ @ & & B & B A L 1 01?
28 210 182 Bowed lockwasher ... sssanssssrsasnsansnsns 1 013
29 210 630 Washer 4.2/8/0.5 i iireeensnenenonsennansanennns 1 012
30 210 197 T T At 1 012
31 210 225 Threaded pin M 3 X 5 ..ttt ieiinensnesnasaanansan 2 012
32 227 439 Flat head scraw M 3 X 3  c.ieiennsasrssssananssssoen 3 013
33 210 361 Hex nut M 3 ittt niinntessnsssnsssssansansnsas 1 011
34 200 721 Threaded pieCe ... vvrevessssissnsaressnssansssan 4 015
35 200 728 Compression spring right .....ciciiiieiiennnnann 2 0189

227 855 Compression spring left red ....cicivieeercrnnnnas 2 014
36 200 723 Rubbser damping block ... ieeiiiiaiiinecvoeanasssens & 018
37 200 722 I R A = = R o 1 4 019
38 227 589 Locknut ...t iii it iei s nnnnnas csenan oo 1 021
39 221 486 Threaded pin, loNg ..evreeennrnnssssons ceee e . 1 016
40 229 048 Frame, Ccompl, t..ivevonnsssnassnnnssasnansansons 1 044
41 229 072 Contact plate compl. ..cioeosovssrsssssssssnsssse 1 D41
42 229 077 Tonearm head compl. ....ieeeececans sEs st et e e 1 050
43 215 430 Cartridge mount TK 14 compl. ...... ceersascnns s 1 Mdse.gp.E.
44 227 049 Locating screw fOr Pin . .iiseeaernnnsansannnsnns 1 023
45 229 025 Dress plate .. iieieesertsosssssanssasnasssansssss 1 035
46 216 853 Compression SPring s.ceseesssssrsassrsssssananssns 1 013
47 227 051 Lifting bolt complete «..iciuiiiiii it innnens 1 024
48 229 066 Installation plate complete ....ci v nonnnsas 1 064
49 229 070 Spring mounted footing, compl. (1 set = 4 pieces) 1 Mdse.gp.E.
S0 216 831 Locknut . i narsnrasrsssassssssnnssnnsssas 1 018
51 216 830 Threaded pin, short ..........0.0000... crs s ens 1 016
52 210 644 Washer 4.2/12/1.5 ciuiiitiinnnnetnnnoannannnsns . 1 012
53 229 063 Knob complete with threaded pin .. iviiennns 2 030
54 227 305 Hox NUL M B ciesccasassrsssserassassssscsssssese 2 015
55 225 B74 Switch lever ... ittt iiirtanenssssansasanssnne 2 029
56 227 117 Dial i iictnnnnesssssssrsesssssssnsestssstssrsssns 2 025
57 227 600 Lever complete ..o eeetnessnnssanssosassssnnnss 1 022
58 210 353 Hex nut M 2 ..t eeeeensaanna e e e . 1 011
59 216 844 Cuide . .iiieiatnassanassnssssssssssassaansnsssas 1 014
60 210 143 "C" washer 1.5 4.t eeenrcnnaannnas Peu A s s ey 2 011
61 218 318 Positioning 8leeve ...t evenranssnssnnnanannssns 1 014
62 210 143 LY WaBherT 1+80 ccissscersnosssassnssncssassnanasna 2 011
63 229 074 Tonearm complete ... ie ittt eacnetessaransesenss 1 061
54 229 139 Weight complete ... ..t iiiiinnnnnnnan cesaees 1 051
65 227 568 SETAin SCTeW 4 evsrsasssssssasasnssssssnnsanssssns 1 022
66 229 071 Spring housing complete ...ttt iinniiannann 1 033
67 227 591 Bearing screw complete .....iiceriiiiiiiiiianns .o 1 023
68 217 600 LOCating SCTBW 44 eveeosnsessasssnossossnssnssoass 1 019
69 218 894 Bowed lock washer 3.2/8 o .vieerrrrnnnonsnsensns 1 012
70 229 024 Bearing rack complete .....iiiiiiiiii ittt nnns 1 051
71 229 062 Rest complete +.eiiinrinessnannnsrionnensnsonness 1 029
72 210 362 Hex nUut M 3 4o ieintestnsassassssssssssnssnsnsos . 1 012
73 227 150 Knob complets for anti=skating .........c000000.. 1 024
74 216 867 Bowed lockwasher 5.2/10 +.i.ivenennriinennanannss 1 012
75 225 176 Cam WwasheT ...iccccicnssrssosnscssncssnsassanssssna 1 018
76 210 361 Hex nut M 3 ..o anes C s C et et e 1 011
77 213 47 Machine screw B 2.9 x 6.5 ,.icieeeanan e s e aaeeas 4 013
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Fig. 23 Exploded view, above chassis
(18)—
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Fig. 24 Exploded view, below chassis
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Ref. No. | Part. No. Description E;E;' Price group |
99 210 365 Hex nut M 4 ... iieeasasnsssnsnsnsssnssss . 2 011
100 227 163 Ring trimplate ..... it neniisnsnsrsnnssssnonna 1 013
101 229 049 Manhole completse ....itetevesnsrnsensnsssnsnnnas 1 034
102 210 469 Machine screw M 3 X 3 ...ttt itnanssssssssnsnsas 2 012
103 227 162 View prism ...voevevienqn Ch e s s asaaaaa e e e 1 024
104 227 214 Wiring board complete without voltage selector . ] 043
229 019 Wiring board complete without voltage selector
with SEMKO-capacitor ..iieeveeesencsscsnsasansas i 041
105 219 200 Toggle SpPring ....evtiiuiinineinnnneeearnnannans 1 015
106 227 2089 Tension spring .... 4 armrsasesrserersseadans 1 014
107 223 603 Foil capacitor 10 nF/1uuu U veeeneronnaannnnsas 1 020
223 633 SEMKO-capacitor ......oceteennescnssaranasssnanns 1 020
108 229 020 Cover for power switch, plug housing S5 poles ... 1 025
229 018 Cover for power switch AMP . .....ceiivanan. v 1 025
109 210 501 Machine screw M 3 X 35 ... vnnnnassssasansnnann 1 013
110 210 586 Washer 3.2/7/0.5 St ........ Chee e Cir e 2 011
111 210 271 Special screw M 3 X 4 .. .iieresensssssasanannnnanas 2 011
112 224 183 Screw bolt ...ttt i s st s et 1 020
113 210 480 Machine screw M 3 X B i ieetneassssssnsssanssans 1 012
114 229 021 Power switch complete without voltage selector
with SEMKD-capacitor ......ciiiieesacnnscnanas - 1 045
229 022 Power switch complete without unltage selector
For socket housing teeviieeeienarnnnsnsaasansansasn 1 045
229 023 Power switch complete without voltage selector
4 o ] 045
115 227 103 Cam follower lever complete ...iiviiiinernnanas ] 020
116 200 650 Rubber Sleeve ...ttt iaiasnsssnaasanssnssssnanas 1 016
117 200 522 Toggle SPring .. vseernsnsnosansnnsssssnnnas vesss e 1 019
118 229 075 Cam wheel complete ...ciiieeennecnoasanssnnananns 1 039
119 227 092 Bearing pillar ... eeeecssnassannsssssanssssnsens L 017
120 210 148 "C" washer 5.0 4. iniinnsnrssrsansrssnssanassnsaa 1 011
121 210 142 "CY Washer 1.2 i iierssonassnensansssasassssssns 1 011
122 218 787 Shut=off lever ....i.iccieeeesenscnssssnassnasanas 1 014
123 227 108 Friction plate complete ....ciiiiiniiennnnsnannss 1 020
124 210 145 "CY washer 2.3 i ivsosnssssssssrsssassssnrasssasss 1 011
125 209 934 S18ViINg 4 veieiecerasaneas S e s s e aaaea s e e aaaas ( 014
126 210 480 Machine screw M 3 X 6 .. iveevesnnsnsasssnsssnssans 4 012
127 229 051 Supply unit complete ......... teesssresestarenes 1 065
128 229 (058 Power transformer complete ...ceiierieiennnnonnons 1 gs57
129 227 172 Dress plate ....iii ittt neennsnonsnnonnnasns e ] 025
130 220 142 Power cable complete, Duzal plug housing, 5 poles 1 034
207 312 Power cable complete, AMP plug housing, 4 poles 1 031
131 213 980 Dual plug housing, 5 poles ..ciririinnnnnansonens 1 018
213 982 AMP plug housing, round .....cervennsnnnnsnsvonss 1 016
132 227 0860 Threaded bolt ... i nnennnnnssssasssnans 1 014
133 200 650 Rubber sleeve .........c.veiiiniinninrnnannninnny 1 016
134 216 791 Handle cumplata ..... Gt e e e s easaeaeas s 1 020
135 219 049 SQUABTE PIBCE vt iriittnaeceessssnsasansasssasssnans 1 015
136 219 083 Washer 3. 2/7//0.5 P 1 012
137 210 586 Washer 3.2/7/0 C e esee e 1 011
138 229 059 Switch arm complete ....ciiiirsnnoonnnsancnsasnsa { 027
139 22? &5” HEK nut N 2-6 T EEEEEEE Ok R Bk B N N B R m B B kB B s & omod ok ok & 1 D12
140 227 101 Shield ...t ierrnnresronsnrannssnsnssrsenstssssanns 1 017
141 210 366 Hex nut M 4 L. ve it esenesssssnsasassssssnsnsas 1 011
1&2 213 4?1 WEEhiﬂE Screw E 2-9 ~ 6-5 R R R e 2 D13
143 227 159 Joining NUt M 4 ...ttt rrrarsnsonsnsessanansns 2 018
144 210 147 "CY" WaBhEeT 4 civevenvavrensssososasssaesonsssosss 1 011
145 22? Dﬂﬁ TEﬂEiDn Spring (I T A A I A B O O A O B I O R B R N I I B I h 1 013
146 227 094 = 1 015
147 216 778 Grooved shaft ...t eiieennenncsassnssannssnss 1 018
148 210 147 "C" washer 4 4.t teesooerssasssscnsnansnsannsna 1 011
149 227 100 SlEBVE vttt s st ssssasssasansasasasssssanssasanss 1 013
150 229 076 Intermediate plate complete ....cciciieinnnnnnanans 1 036
1591 223 811 Sleeving with strain relief ........ ccscsncnnina 1 016
152 209 938 S1eBVING i sestsesassssosssesassssssasnasnssnnass 2 014
153 229 073 Power plate complete ........ciieeenen. e e e 1 046
D 51 225 247 Silicon diode BY 183/300 ...t eveennennnaannnens 1 Mdse.gp.E.
R 51 225 916 Carbon resistor 22 kQ/0.25 W/ 5 % +sevnienanes 1 016
R 52 225 915 Carbon resistor 2.7 kQ/0.125 W/ 5 % ......v.... 1 016
C 51 225 322 Foil capacitor 68 nF/400 V/10 % ...vvvennn 1 017
C 52 224 BBE Paper capacitor 47 nF/250 V/20 % .......... 1 022
154 227 045 Tension sSpring .«....c.ea. et ssssecsccsssasscase b 1 013
155 227 041 Start lever compl. ...ttt snsnnasaronsnsenas 1 023
156 227 030 Separating Sl188UB i irreeeranrrnrrsarssass s 2 019
157 227 110 Clamping SPring «.csevevossosvsassensansansssnssa 1 015 I
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Ref. No. | Part. No. Description E:f;' Price group
158 210 469 Machine screw M 3 X 3 ittt etnenonsannenanannns 2 012
159 227 027 Bouwed lockwasher 13.3/19 tereeiennencnnnoasannns 2 013
160 227 026 Clamping TiNg . visscssssssssssasssssnsasssasansses 2 014

P 1/2 227 340 Potentiometer 100 © ..vvivesnvrsananrnrnsnannans 2 036
R 28 227 380 Carbon resistor 1 k/0.125 W/5 % +.vveennnrnnn 1 016
R 29 227 381 Carbon resistor 910 §/0.125 W/5 % e viernnnsns ( 016
162 229 061 Switch lever complete ..viieienensnnncnsannsanss 1 028
163 227 341 Turn switch 2 poles ...t iessnssansssssnsannsas 1 036
164 227 093 Shut-off slide ......ciiemnririnnnnoetronnnsasns 1 019
165 209 358 Ball 4.0 .....c00.. L e e s e eesasescareatea e .. 1 014
166 229 050 Segment complete ...t iieierrricnetsrtsns e sansnnaa 1 030
167 216 844 Guide +.ceeseessressnasssensnss e et e e e e 1 014
168 210 145 "C" washer 2.3 . eeeessvrssassassnnnnsonsss e 4 011
169 216 864 Shaft .ecverevecrsvnsesasessanssssanvcsstasacosass 2 014
170 227 083 Control lever complete .....¢cciiiinesrssansascss 1 022
171 220 152 Plastic clamp ..... Pecssectanesarsasnannaansnsn s 2 015
172 210 586 Washer 3.2/7/0.5 it eueuseonrsssassssansanansnsas 2 011
173 210 475 Machine screw M 3 X 5 ...ttt nnanarsssnsansas 2 012
174 200 447 Cable Clamp .t .vreernnsnsssnsescssnsnssnssncsnsas 1 013
175 210 475 Machine screw M 3 X 5 . .ii it sernnnosnnsassssssns 1 012
176 227 072 TENS10N SPTINGg sesesvscscscrsssvasssssascssasssas 1 014
177 201 187 Friction washer .....iccieevncresans et e s a e e 1 013
178 210 145 "C" washer 2.3 ... ieiisntoasrssnacrssassssssassnas 1 011
179 227 069 Buffer complete ....iiiivesrrerrsnnsnansssanssnsas 1 018
180 227 065 Ad justing rod complete «..visriitinaicartarnnaas 1 D23
181 210 362 Hex nut M 3 ..ot ainnnas teees st b eunusesen s 1 012
182 201 183 Tension SpPring ...eeusesas Ca e s a e st a e e s e as 1 015
183 201 184 Adjusting wWashBr .. eiievessvsosrovansnsasoronsaes 1 014
184 227 087 Tension SPring  «.ov e enostossnssonsnsssosasenesens 1 012
185 209 436 Socket for flat prong ....iiieiiencssrasncsssnnsss 3 014
186 207 303 Audio cable complete with miniature plugs and
socket for flat prong +.ieeveiiiertannscenas Ce e 1 Mdse.gp.E.
187 210 644 Washer 4.2/18/1.5 i erenrnnnnneesannannnnas .o 1 012
188 210 366 Hex Nut M 4 . .ccesavsenesserassssasesnca e 1 011
189 200 687 Stop spring ....iiiienannn Ceeses et e s e e et e - 1 014
190 227 068 Rotatlion DbEAring ... eiescssesesntossssssnnasasas 1 015
191 210 145 "C" washer 2.3 ..t esessosssssnssssssnsrasasansas 1 011
193 207 311 Power cable complete with ground wire, AMP and
US flat prong plugs, 4 poles ....cvesernersonsns 1 033
213 984 Power cable complete with ground wire, Dual flat
PTONG, 9 POlBS i iiertsnosesnroncnssanssosansansns 1 033
194 209 457 Inner housing for AMP=plug ..vsvververnnssonnnaa 1 021
195 227 031 Adjusting PieCB .. ivesssssssssssasasassasssnanns 1 027
196 227 038 Contact assembly ... cirrerrnnnsnansnsnrornsnnrns 1 021
197 210 472 Machine screw M 3 X 4 ...t nnnans i re s i as e 1 012
198 229 060 Control bridge complete ..c.iciceiisnnsccasnnsaas 1 063
199 223 146 FUSE SPLING e veresvaossossoesrsanssossssanseansnsenss 1 013
200 229 066 Installation plate complete ....covi vt nnnns - 1 059
201 227 048 LIFE CAM s svsscavsssnnsasssssansssassnassnsscss 1 015
202 227 046 Support bracket ..ccccrcsccrenarssssensocncne P 1 015
203 210 469 Machine Screw M 3 x 3 ... iierannann C et e e e e 1 012
204 227 073 Skating lever compl. with adjusting screw ...... 1 D12
205 227 077 Compression SPring ... eseassnsssassssssnanasssns 1 012
206 210 146 "C™ washer 3.2 ...t iiieeeensasansansssnscnsnsss 1 011
207 227 079 Cable holder .....cccieeinennccnsscnnannss Ce e e e 1 014
208 227 303 Flat head screw M 3 X B it eenennannnesosnonans 1 012
209 227 080 Bearing support complete ......ccciiiiiiiiiaa.n. ' 1 022
210 227 078 Bearing bold ...... T T T e easas 1 015
211 210 146 "C" washer 3.2 ...t ieiieressscnanannanans e e e s an 1 011
212 209 424 Miniature plug for audio cable .. .iviuvieenianaren 1 Mdse.gp.E.
213 209 425 RCA-type plug, white ....iciieieiiiinnensnnnanas ¢on 2 Mdse.gp.E.
214 209 426 RCA-~type plug, black ...iiiniriessanesssnassansns 2 Mdse.qgp.E
215 207 299 Audio cable complete with RCA-type plug ........ 1 Mdse.qgp.E
216 210 469 Machine screw M 3 X 3 ..ttt teneenersanes - 2 012
| 217 227 254 | RCA=type SOCKEt Plate eeevvevennnnn. e eeeeenas 1 028
218 210 146 "C" washer 3.2 ittt entansensnsnsansasonsansssas 1 011
219 227 086 MEBIN LBUBL 4t ui i ueesasssasansansassssnessssensas 1 021
* % 214 120 Hardware for cartridge mounting ....ciiuciineenns 021
*% 229 321 Packing carton 701 complete ... ieiiiiiiininnnnas 060
*% 229 320 Packing carton 701 with socket complete ........ 0SS
* ¥ 229 319 Packing carton CS 70 complete ....iieiieennnnsss 060
*% 227 280 Mounting instructions ......0i0uvevns ceesasraaans -
*%* 227 281 UOperating instructions 4 languages ......cceeaue —
il 227 28B3 Operating instructions UAP ... ...ttt nnnenns -
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Spare parts Motor electronic

. . Quan-
Ref. No.| Part. No. Description tity
230 598 Motor electronic, complete ....iieeiivennnns ceour 1
IC 1 223 308 Integration switching circuit 709 ....ccieeenens 1
T 1 229 493 Transistor BD 138 ........ b e b b e e e e e e e s ey 1
T 2 209 BA2 Transistor BL 172 € e enrevnrenssoasornmnonaes .. 2
T 3 209 862 TransiStor BC 172 € vvvvrrreronnnnnoensonanssnsns 2
T a 228 Egg TTEHEiEtUI’ ﬂc- 1EEK & & & 8 § ® B & & 8 & 5 # % & 4 ® & & F & & & & B & B @ 5
T 5 228 B899 Transistor AC 188 K . .i et vessassssasssssnsnrsssnn 5
T & 228 B899 Transistor AC 188 K .t ee ettt e resesasnsonsssnsnaa . 5
T 7 228 899 Transistor AC 188 K .. ve et v ersssasnosssnssnnsnssna 5 I
T 8 228 B899 Transistor AC 188 K  veivtiveeresassasocacnssnasss 5
T 9 227 374 Transistor BC 261 B & it vtessssnsassssssssnnssa 2
T 10 227 374 Transistor BC 2671 B .. vt e r i oenssansssssssssnsnss 2
T 11 209 B4s Transistor BC T0B C . uvs s s ersossnsssannsnnanssns 1
D 1 227 344 Diode 1 N 4007 4 enereernsennsanescanssnnsnnans 4
D 2 227 344 Diode 1 N 4007 4 ueevenronrosansanananansnaressns 4
D 3 227 344 Diode 1 N 4007 4 eeeenrereosesonseasaessnosnenss 4
D 4 227 344 Diode 1 N 4007 4 vevertorenenssnsnasnennsonenssnns 4
D 5 227 360 Z=Diode ZPD 7.5 ittt et eeeia e 1
D E 22? Eﬁg DiUdE Atq 1&3 ® W ¥ B F & ® ¥ F & ¥ B O F & & # &£ # & & ¥ # # & & F & F F ¥ & F W 4
D 7 227 369 Diode BA T4 e ueeneseeronesssssasneanonssnaenss 4
D B 227 369 Diode AR 143 4t it eesssronenasnseensasnsnsnnnns 4
D 9 227 369 Diode AR 143 4 eseeuennsnenesnssssassesnanennnsas 4
R 1 227 358 Carbon resistor 33 kQ/0.125 W/5 % ... 1
R 2 227 361 Carbon resistor 1.5 kQ/0.125 W/5 % ...oeu... 3
R 3 227 362 Carbon resistor 4.7 kQ/0.125 U/5 & ... 1
R 4 227 590 Carbon resistor 3.9 kR/0.125 W/5 % ... 1
R 5 227 363 Adjusting control 2.2 KQ/1iNe  vevierrennrnnnns 1
R 6 227 380 Metal carbon resistor 1 kQ/0,125 W/5 % ..cevevn.. 2
R 7 227 365 Adjusting control 10 0 I 2
R B8 227 365 Adjusting control 10 KR/LiNe wevvevevnssnanes 2
R 9 227 380 Metal carbon resistor 1 kQ/0,125 W/S % ...eviens. 2
R 10 227 367 Carbon resistor 100 Q/0.125 W/5 % ...v.unn. 3
R 11 227 368 Adjusting control 100 Q/Llin. ettt 4
R 12 227 370 Carbon resistor 1 kR/0.125 W/5 % veviernns 2
R 13 227 367 Carbon resistor 100 Q/0.125 W/5 % «.vvunnn. 3
R 14 227 368 Adjusting control 100 Q/1iN. vt 4
R 15 227 368 Adjusting control 100 Q/1in.  tiiiiierrrranna 4
R 16 227 372 Ad justing control 1 KQ/LiNe vevvnnonoennnens 1
R 17 227 373 Carbon resistor 68 Q/0.125 W/5 % +iiiviian 1
R 18 227 368 Adjusting control 100 Q/LlinN. v irriiiieaaa 4
R 19 227 370 Carbon resistor 1 kQ/0.125 W/5 % «ovevernn 2
R 20 227 367 Carbon resistor 100 Q/0.125 W/5 C e e 3
R 21 227 375 Carbon resistor 2.2 Q/0.5 W/5 % .ce.iinnen 1
R 22 227 376 Carbon resistor 270 Q/0.125 W/5 % . iniinnnn 1
R 23 227 361 Carbon resistor 1.5 kQ/0.125 W/5 %  vueverunnn 3
R 24 227 377 Carbon resistor 680 ﬂ/ﬂ.125 H/E B teecesaane 1
R 25 227 378 Carbon resistor 6.8 kQ/0.125 W/5 & ....u.n., 1
R 26 227 379 Adjusting control 470 Q/1lin. it ‘ 2
R 27 227 379 Ad justing control 470 Q/Lin. et araas 2
R 30 227 382 Carbon resistor 47 Q/0.125 W/S & «iiverean 1
R 31 227 383 Carbon resistor 3.3 kQ/0.125 W/S % v ivrinnn 1
R 32 227 384 Carbon resistor 110 kQ/0.125 W/5 % ......... 1
R 33 227 361 Carbon resistor 1.5 kQ/0.125 W/S B v nnn 3
R 34 228 813 Carbon resistor 12 kR/0.25 W/1 % ..veinnn, 1
R 35 227 3B6 Carbon resistor 18 kR/0.125 W/1 & i 1
R 36 228 B14 Carbon resistor 1.8 kQ/0.5 WM % ......... 1
R 37 229 525 Thermistor 250 (o 1
R 38 228 815 Carbon resistor 220 Q/0.125 W/S & .. 1
C 1 222 760 Ceramic disc capacitor 20 nfF/ s0 vV .. 2
C 2 222 760 Ceramic disc capacitor 20 nfF/ 50 v .. 2
C 3 230 013 Electrolytic capacitor 470 wfF/ 40 v .. 1
C 4 220 265 Electrolytic capacitor 37 wr/ 16 v .. 1
C 5 216 410 Tantal electrolytic capacitor 0.47 pF/ 35 v .. 2
C 6 216 410 Tantal electrolytic capacitor 0.47 pF/ 35 V .. 2
C 7 227 389 Tantal electrolytic capacitor 3.3 pfF/ 16 V .. 1
C 8 227 390 Ceramic disc capacitor 1 nF/ 63 V/20% 2
C 9 227 390 Ceramic disc capacitor 1 nfF/ 63 V/20% 2
C 10 213 498 Ceramic disc capacitor 47 pF/500 v/10% 1
227 391 Relaey ROD, 12 V SGS v.vvrverenneenns e 1
227 447 Base FOr diode ... eeeerososnesssnnnesnsssssnsnsse 2
210 487 Machine head screw 3 X 10 ...t niertnernerannsson 5
220 086 Mica WASHET v . es e eevonsssssnsasassssssssssnssssas 1
227 178 CTaMP ceovvstosssccesssscssosstsnstssusassbsossssus 1
227 176 0 T = = o o 2 2

*¥% Not illustrated

Alterations reserved
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Fig. 25 Pick-up Connection Diagram
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