Web
Email
Facebook
Twitter

Google+

Deze download wordt u gratis aangeboden door Pick-upnaalden.nl

www.pickupnaalden.com
info@pick-upnaalden.nl
www.facebook.com/pickupnaalden
twitter.com/Pickupnaalden

https://plus.google.com/+FCaris_pickupnaalden


http://www.pickupnaalden.com
mailto:info@pick-upnaalden.nl
http://www.facebook.com/pickupnaalden
https://plus.google.com/

I 704

Edition October 1976

Service -Manual

Dual Gebruder Steidinger - 7742 St. Georgen/Schwarzwald



Specification

Current Type
AC 50 — 60 Hz, without motor changeover

Line voltages
110 — 125 Volt, 220 — 240 VoIt

Drive .
Electronically-controlled direct drive system

Dual EDS 900

Power Consumption
approx. 3.5 Watt
Motor during play < 50 mW

Current Consumption
with 220 V 50 Hz:

on start-up 45 mA during play 20 mA
with 110V 60 Hz:
on start-up 80 mA during play app. 40 mA

Run-up Time (until nominal speed is reached)
2-25sec. on33 1/3 rpm
Platter

Non-magnetic, dynamically-balanced, detachable,
1.2kg 300 mm ¢ _

Total rotating mass of drive system (rotor with platter)
1.8 kaq.

Platter Speeds
33 1/3 and 45 rpm, electronically switchable.

Pitch Control
For both speeds, adjustable in each case with
variable resistor, range of adjustment 10 %

Speed Check

with light stroboscope for platter speed 33 1/3 rpm.
Strobe markings for 50 and 60 Hz provided on the platter
edge.

Sensitivity of Light Stroboscope for 0.1 %
Speed Deviation

3 graduations per minute at 50 Hz

3.6 graduations per minute at 60 Hz

Overall Speed Variation
(assessed in accordance with DIN 45 507)
< + 005%

Signal-to-Noise Ratio (in accordance with DIN 45 500)
Rumble unweighted signal-to-noise ratio > 46 dB
Rumble weighted signal-to-noise ratio > 67dB

Tonearm

Torsion resistant, extra long tubular aluminum tonearm in
super flat universal four-point gimbal suspension, tonearm
balance weight with double acting vibration damping (2
anti-resonators).

Effective Tonearm Lenght
222 mm

Offset Angle
260 4

Tangential Track Error Angle
0.160 / cm

Tonearm Bearing Friction
(related to stylus point)

Vertical < 0.07 mN (0.007 g)
Horizontal < 0.15mN (0.0154¢)
Tracking Force

0 — 30 mN (0 — 3 grams) infinitely variable with 1 mN

(0.1 g) calibrations from 0 to 15 mN (0 to 1.54g),

operable from 2.5 mN (0.25 g) stylus pressure up.

0 — 3 g continuously variable, with 1/10 calibration in the
range from O — 1.5 g, reliable as from 0.25 g tracking force
Pick-up Head

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

mounting and a deadweight of 4,5 — 10 g (including
mounting material)

Adjustable Overhang 5 mm

Pick-up Cartridge
See separate data sheet

Weight
5.4 kg

Dimensions and Cutout Required
refer to Installation Instructions.
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Dual EDS 900 Electronic
Direct Drive System

The Dual EDS 900 electronic direct drive sy-
stem is a slow=running, no-commutator DC
electronic motor. The electro-mechanical
commutation normally carried out on DC mo-
tors by the commutator is electronically
controlled in the case of the Dual EDS 900
by two Hall generators. These Hall genera=-
tors - dependent on the rotor position -
control via four switching transistors

four coils of the motor succesively. The
cyclic switching of the field coils exerts
rotating magnetic field on the eight-pole
annular magnet of the rotor. The field coils
are located in the air gap betuween the annu-
lar magnet and the return path plate which
form the magnetic return path. The speed is
controlled by a frequency generator which

is coupled to the rotor rigidly. A fixed
flat coil is located in a magnetic circle
which is formed by a 200 pole permanent
annular magnet, a toothed disk and a return
path cup. The toothed disk rotates with

the rotor and generates a frequency in the
coil which is proportional to the speed. Any
error which might be caused by eccentricity
betwueen the permanent magnet and toothed
disk is compensated thus generating a fre-
quency of high uniformity which controls

the regulating circuit. This frequency is
transformed by a special electronic circuit
into a DC voltage which is proportional to
speed {digitﬂl/analug transformation). The
voltage thus generated is compared to a
highly stabilized reference voltage and used
to control current of the direct drive.

. plug-in board

bearing cup end journal bearing

The unique design of drive and control re-
sults in distinct advantages: no pole sen-
sitivity, hysteresis, eddy current losses,
and disturbing groove frequencies; high-
definition speed control without interfer=-
ence, thus enabling a momentary control of
speed drop. These characteristics guarantee
a completely vibration free and uniform
drive source for the EDS 900.

Description of Function

The four bifilar coils of the electronic mo=-
tor and the two Hall generators are rigidly
connected to the motor flange. The 8 pole
annular magnet forms the rotor and also mo-
ves the magnetic return. The four coils and
the two Hall generators are arranged between
the annular magnet and the magnetic return.

When a north pole is above the Hall genera=
tor H 1 (Fig. 3 a), the base of transistor

T 17 becomes positive and the transistor
conductive or low=ohmic. Current flows
through coil 3 which has the effect of a
south pole. The north pole of the annular
magnet displaced by 22.59 from coil 3 is
attracted. A section of coil 1 is also con-
nected to the collector of transistor T 17,
which, as related to coil 3 will be subject-
ed to current flow in counter direction.
This section of coil 1 has the function of
the north pole and attracts the south pole
of the annular magnet displaced by 22.50,
The north pole of the annular ring which was
above the Hall generator H 1 has been rotated
by 22.5° and is now above the Hall generator
H 2 (Fig. 3 b).



Transistor T 15 becomes conductive and cur-
rent flows through a part of coil 2, so that
a south pole is formed while current flous
through a part of coil 4 in counter direc-
tion which acts as north pole. The rotation
of the rotor through 22.59 moves the subse-
gquent south pole of the annular magnet on
the Hall generator H 1 (Fig. 3 c). Transistor
T 16 becomes conductive, coil 1 is the south
pole and coil 3 forms a northpole. By a fur-
ther rotation through 22.5°9 the south pole
moves via Hall generator H 2, which controls
Transistor T 14 (Fig. 3 d). Coil 2 becomes
the north pole, coil 4 the south pole.

Speed Regulation

The rotor rotates with a toothed disk having
200 teeth. A magnetic tape is cemented round
the motor flange. On one side the tape has
200 north poles on the other side 200 south
poles. The north poles are arranged directly
opposite the rotor center. A coil is mounted
in the vicinity of the magnetic tape and the
toothed disk. A changing magnetic field is
produced by the rotating toothed disk. This
magnetic field induces in the coil a voltage
with the corresponding frequency. This fre-
quency is 111 Hz at a rotational speed of
33.3 rpm.

The pulses produced by induction are lead

to the input amplifier consisting of tran-
sistor T 1 and T 2. The signal across emit-
ter and collector of transistor T 2 is lead
to the frequency doubler. The doubled pul-
ses are applied to transistor 5 (via capa-
citor C Eg which, together with transistor

T 6, works as a mono flop. The rectangular
pulses thus gained are integrated via re-
sistors R 23, R 25, R 26 and capacitors

c 10, € 11, C 12 and produce a base voltage
at transistor T 9. The pulse/pause ratio of
the monoflop can be varied by controls R 45
(basic setting monoflop), R 20 (coarse speed
control 45 rpm), R 22 (coarse speed control
33 rpm) and R 21 (fine speed adjustment).

As a result also the potential across the
base of transistor T 9 changes after inte-
gration T 9 and T 10 take the form of a dif-
ferential amplifier which controls - via the
collector of transistor T 9 - the base of

T 7 which, together with T B also takes the
form of a differential amplifier. The ampli-
fied control voltage is lead from the col-
lector of transistor T 8 to the base of T 12
via resistor R 37. The transistor T 12 and

T 13, which are connected as an emitter fol-
lower, control the current for the four
switching transistors. The maximum starting
current is controlled by R 40 via transistor
T 11,



Mounting Instructions for Dual EDS 900

For repair of the Dual EDS 900 special tools
and measuring means are required. Work on
the motor or motor electronic system should,
therefore, only be carried out by an autho-
rized Dual service station. Expenses arising
from unauthorized interference will be char-
ged to the conisgnor.

Removal

1. Extract unit plug from power line. Lift
off platter (4). Bring unit into head
position. Remove machine screuws (174)
and washers (173). Lift off cover (175).

2. Remove machine screws (117) and cover of
power pack (123).

3. Unsolder leads for operating voltage on
line transformer (124). Unsolder connec-
ting leads on fine speed control (197)
and knob (242).

Attention: ?u ngt unsolder cable on motor
172).

Fig. 4
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4.

9.

9.

Pull off motor electronic system fraom
motor (18) carefully.

Fix replacement motor electronic system
on motor (18).

Solder connecting cables (see connection
diagram Fig. 6).

Slide cover over power pack and fix it by
means of machine screws (117).

Slide cover (175) over motor electronic
system (172) and fix it by means of
machine screws (174).

With the unit in normal position connect
it to power line. Switch on unit and
check power consumption on operation:

220 V/50 Hz approx. 20 mA
110 V/60 Hz approx. 40 mA

Check nominal speeds. If necessary, read-
just as described below.

Replacement of Motor

1.

2.

4.

Extract unit plug from power line. Remove
platter (4).

With the unit in head position remove
machine screws (174) and washers (173).
Pull off motor electronic board (172)
together with cover (175) carefully from
the motor (18).

With the unit in normal position remove
the three machine screws (19). Remove
motor (18). Loosen machine screu (Z) and
remove set spring (20).

Mount set spring (20) on the replacement
motor. Place motor (18) on installation
plate (23) and mount it with machine
screws (19).

With the unit in head position the motor
electronic system (172) with cover (175)
to the motor (18) and secure it with
washers (173) and machine screws (174).

6. With the unit in normal position con-
nect it to the power line Switch on unit
and check power consumption when opera-

ting:

220 V/50 Hz approx. 20 mA
110 V/60 Hz approx. 40 mA

Check nominal speeds. If necessary, read-
just as described below.

Setting nominal speeds

With knob (44) bring

the fine speed control

(242/R 21) into center position. With con-

trols (R 22) and (R 20)

on the motor elec-

tronic system adjust nominal speeds. Control

(R

rpm

22) is used for 33 1/3 rpm, R 20 for 45
(refer to Fig. 6). Check with strobe

disk.



Changeover to /8 rpm nominal speed Fig. 5 Stroboscope

Instead of 45 rpm the Dual 704 can be chang-
ed to a nominal speed of 78 rpm.

To change the speed bring the fine speed
control (242/R 21) in center position using
knob (44). Using control R 20 on the motor
electronics board (172) adjust for 78 rpm
(refer to Fig. 6). Check with strobe disk.

Stroboscope

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

When the platter (4) is rotating at exactly
33 1/3 or 45 rpm the lines of the strobos=-
cope appear to stand still. If the lines
move in the direction of rotation of the
platter, the platter speed is too high. IFf
the lines move backwards, the platter is
rotating more slowly than the nominal speed.
Ad justment of platter speeds 33 1/3 and 45
rpm is carried out separately with the
"pitch" controls (44).

Strobe markings are provided on the outer A‘ g
edge of the platter for 50 and 60 Hz line
frequencies.

105

To replace glow lamp (103) remove machine
screws (105) and remove strobe cover (104).

It can happen that the stroboscope lines
appear to move slightly although the exact
speed setting with strobosccpe 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 infor-
mation of the electricity supply companies)
brief frequency fluctuations up to 1 % are
possible - only effect the stroboscope in-
dication and can cause the lines to "wander"
although the platter speed is as constant
and absolutely accurate as before. Fig. 7 Power Supply Board (component side)

T::‘i:'.' tnstormats T A
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Each of the two standard speeds 33 1/3 and

45 rpm (78 rpm) can be varied by about 10 %.
The variable speed control {242/H 21) loca-
ted in the voltage divider is adjusted by

turning the pitch control knob (44). By this
means the differential amplifier is altered
and the motor speed accordingly. 220V 1 5060 Mz
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Fig. B8 Tonearm=-Tonearm Suspension
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Tonearm-Tonearm Suspension

The feather-=light, extremely torsion resi-
stant all-metal tonearm is suspended in a
gimbal. Suspension is by means of 4 hardened
and precision polished steel points which
rest in precision ball bearings. Tonearm
bearing friction is thus reduced to a mini-
mum.

Bearing friction vertical
Bearing friction horizontal

A A

0.007 p
0.015 p
as related to stylus point.

it ensures most favourable
pick-up conditions. Before adjusting the
pick=up force to suit the built-in pick=up
cartridge the tonearm is balanced with the
scale set to zero. Coarse adjustment is car-
ried out by moving the weight with the stem
(49), the subsequent fine adjustment by tur-
ning the weight. The balance weight is de-
signed such that pick-up cartridges having

a deadweight of 4.5 = 10 g can be balanced.
It takes the form of a anti-resonator thus
absorbing the vibration energy in the range

As a result,

Fig. 9 y — 36
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of tonearm and chassis resonance. fFor this
purpose, the inner part weight is matched

to the tonearm resonance and thus acts as
anti-resonator by means of antiphase vibra-
tion. The outer part of the balance weight
taking the form of a higher balanced anti-
resonator prevents transmission of partially
occurring chassis resonance to the tonearm.,

The tracking force is adjusted by turning
the graduated spring housing (59; incorpo-
rating a coil spring. The scale has markings
for a range of adjustment from 0 to 30 mN

(0 to 3 p) which permit accurate adjustment
of the tracking force. One graduation in the
range of 2 - 15 mN (0.2 - 1.5 p) corresponds
to 1 mN (0.1 p), in the range of 15 = 30 mN
(1.5 - 3 p) to 2.5 mN (0.25 p).

Removal of tonearm assembly with tonearm bearing

1. Secure unit in repair jig. Remove weight
(49) undo fixing screw (52). Set tracking
force scale (59) to zero.

into head position. Remove
plate (150). Unsolder tonearm
suitch (149).

3. Move unit into normal position. Turn both
mounting screus - SW 4.5 - (55) counter-
clockwise to the stop of the bearing fra-
me (51).

Attention:

2. Move unit
screening
on muting

Observe the bayonet mounting.

Slide tonearm (48) rearwards and
remove it upwards from the bear=-
ing frame.

For installation proceed in the reverse
order.

Removal of tonearm from bearing frame

Proceed as follows:

1. Secure unit in repair jig. Set graduated
spring housing (58) to zero, Arrest tone-
arm (48). Remove weight (49).

2. Loosen tension lever (63) and bring tone-
arm (48) in its highest position using
knob (65). Fasten tension lever (63).
Bring knurled ring (68) in position "3",



3. Turn unit into head position. Remove
screening plate (150). Unsolder tonearm
leads on the muting switch (149).

4. Remove machine screw (234), hex nut (236)
and fillister head screu (67). Also remo-
ve transition plate (233) and gquard plate

(235).

5. Unscrew machine screw (226) and holding
spring (224).

6. Hold tonearm (48) and unscreuw pin (220).
Unlock tonearm (48) and remove it care-

fully.

When installing the tonearm completely with
suspension, proceed in reverse order consi-
dering the following points:

Place pressure spring (39) on axle of frame
(38). Both axles of bearing (58) should
align segment (205) accurately, Frame (38)
should not contact cover (42) after tighte-
ning bolt (220). Mount holding spring so
that it does not contact the setting plate
when moving the tonearm (48) (Fig. 16).

Replacing spring housing

Remove tonearm (48) from bearing frame (51)
as described above. Loosen lock nut (56)
and threaded pin (57). Unscrew bearing
screw (61). Lift bearing frame %51). Remove
spring housing (59) and washer (60). When
installing note that the helical spring
catches the bearing frame. Slide in washer
(60) and tighten bearing screw (61). Rein-
stall tonearm (48). S5et bearing play as
described below using threaded pin (57) and
lock nut (56).

Adjusting the tonearm bearing

First balance tonearm exactly. Both bearings
must have slight, just perceptible play.

The horizontal tonearm bearing is correctly
ad justed when at anti-skating settings "0.5"
and being touched it slides in without re-
sistance. The vertical tonearm bearing is
correctly adjusted when it swings in after
being touched. The play of the horizontal
tonearm bearing should be adjusted with
threaded pin (57).

Vertical Tonearm Control

After loosening the tension lever (63) the
tonearm can be shifted vertically within

the range of about B8 mm by turning knob (65).

When turning knob (65) the pivot cam (217)
is moved thus shifting the cue control as-
sembly (201) and the tonearm bearing (38)
vertically. This device is used to maintain
the vertical tracking angle of the pick=up
cartridge independent from its height (dis~-
tance between the mounting level of the
cartridge and stylus tip). The vertical
tracking angle is properly adjusted - with
the stylus tip on the record - when the to-
nearm is exactly paralled to it.

11

To check for correct adjustment proceed as
Follows:

Disconnect unit plug from power line. Cor-
rectly balance tonearm and adjust tracking
force. Put a 30 cm record on the platter.
Now, lower the stylus on the run-out groove
using the cue control. Check setting, cor-
rect if necessary. Tighten tension lever
(63) clockwise. Operate cue control (X)
and bring back tonearm manually on the rest.
Lower cue control (X). Connect unit plug
to power line. For automatic adjustment of
the mechanical gear and the shut-off mecha-
nism the unit should be started for the
first time with the tonearm locked.

Ad justment Point:

Knob (65) should not be moveable when ten-
sion lever (62) is tightened. Adjustment
can be made after loosening machine screu
(216) and sliding or shifting adjustment
plate (215).

Fig. 10
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Anti - skating Device

To compensate for skating force use the
knurled ring (68). The asymmetric cam plate
(231) displaces the skating lever (228) from
the tonearm pivoting point. The anti-skating
force is transmitted to the segment (205)

and to the tonearm (48) by tension spring
(223).

Optimum adjustment is carried out at the
works for styli having a tip radius of 15 u
(conical), 5/6 and 18/22 pum (elliptical),
and CD 4-cartridges.

Any alteration can only be carried out with
the aid of a Dual-Skate-0-Meter and a test
record and should only be done by an autho-
rized service station.



Recheck as follows:

Balance tonearm (48) correctly. Set knurled
ring (68) to 0. The tonearm should remain at
any desired point within its turning range.
The hole of the skating lever (228) should
be in alignment with the center line of the
tonearm. Adjustment is made by the eccentric
pulley (E) which is accessible through the
hole in the installation plate (23) betueen
the knurled ring (68) and the tonearm moun-
ting plate (41) See Fig. 14,

The set knurled ring (68) to "0.5". The to-
nearm should now smoothly rotate from the
platter center to its rest (24).

Tonearm set-down mechanism

When turning knob (69) to "Y" position the
recesses of slide bar (211) are positioned
in the area of the spring pin (F) of seg=-
ment (205).

When moving slowly the tonearm with tonearm
cue control in ¥ position the spring pin
F) is arrested in the recesses of slide bar
211) thus designing the set-down point of
stylus for 30 cm and 17 cm records.

To enable set-down in the catching range of
the arresting point of the appropriate set-
down position, the tonearm set-down mechanism

can be disengaged ".".

Ad justment Points:

a) Balance tonearm (4B) exactly. Bring knob
(69) into "V " position. Let tonearm
catch in catch point for tonearm set-
down point. Check catch force by means
of a spring balance. It should read 10 -
20 p. The force is adjustable by means
of a threaded pin.

b) The tonearm set-down point can be adjust-
ed by turning set screw (26). Adjustment
can be made for 17-cm- and 30-cm records.
Any difference between the 17=-cm and
30=cm set-down point are to be compensat-
ed by eccentric pulley (E) and segment
(205; (Fig. 16).

Cue Control

By moving the lever (183) forward (:!] lift
cam (184) rotates. The slide bar (211) con-
nected to it transmits this movement to the
lift pin (201) (via the compensating cam
(207) which then raises the tonearm. As a
result, the cue control permits setdown of
the tonearm at any desired point.

The lever (183) is released by moving the

cue control lever rearwards (x ). As a result
of the action of compression spring (203)

the 1ift pin (201) is brought back to its
normal position and the tonearm lowered slow-
ly. Lowering of the tonearm is damped by si-
licone oil in the lift tube.

The height of the stylus above the record
can be varied by turning the adjustment bus
(zuzg. The distance should be approximately
9 = mm.

12

Fig. 11 Anti-skating
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Fig. 12 Replacement of Cue Control Plate
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Replacement of Cue Control Plate

Replace cue control plate (201) as follous:

T. Fix unit on repair jig and lock tonearm,
Remove weight (49).

2. Loosen tension lever (63), bring tonearm
in its lowest position using knob (65).

3. Set knurled ring (6B) of the anti-skating
device to position "3", Turn unit into
head position.

4. Remove machine screw (234), hex nut (236)
and fillister head screw (67). Remove the
transition plate (233) and guard plate
(225). Remove safety washer (241).

5. Remove safety washer (214) and washer
(213). Remove slide bar (211) together
with bearing (212). Pull off compensating
cam (207) and compression spring (206).

6. Unscrew pin (220). Disengage cue control
plate (201) from cam (217) and remove it.

For installation proceed in the reverse
order.



Starting and shut off

Turning the tonearm (48) rotates the segment
(205) thus actuating the pouwer switch (106)
via pawl (135) and shift arm (146) and start-
ing motor (18) and platter (4) rotating.

The shut-off cycle after placing a record is
initated by the dog (M) of the platter (4)
and shut-off lever (163),

The shut-off lever (163) is guided onto the
dog by the movement of the tonearm when play-
ing the record with the aid of the shut-off
bar (164) proportionate to the groove lead
(Fig. 13 a). The eccentrically=mounted dog
forces the shut-off lever (163) back with
each revolution as long as the advance of

the tonearm only amounts to the width of one
groove.

Only the run-out groove with its increased
lead guides the shut-off lever (163) onto
the dog at a higher rate so that the shut-
off %Euar is picked up and moved along (Fig.
13 b).

As a result the shift arm is brought into
its neutral position the power switch inter-
rupting the power supply. Simultaneously,
the 1ift actuating lever (146) coupled to
the shift arm (155) is actuated and the to-
nearm (48) lifted.

Ad justment points:

1. Pauwl

a) Lock tonearm (48) on its rest. Pawl should
not be pressed against segment (205). The
distance between pawl (135) and stop (A)
should be 0.1 - 0.2 mm (refer to Fig. 14).
If necessary, bend shift arm (146).

b) Move tonearm (48) inwards. Shift arm
(146) should be moved by cam (135) to its
inner stop. Adjustable with eccentric
pulley (E) (Fig. 14),

2. Power Switch

Extract unit plug from power line. Move
tonearm (&Bg to its rest (24). The power
swuitch (106) should operate shortly be-
fore the tonearm (48) reaches its rest
(24) (approx. 3 mm) (Fig. 15). Adjust by
bending the shut-off lever (158).

J. Segment

The shut-off point can be changed with the
eccentric pulley (S) on segment (205)
(Refer to Fig. 16).

Fig. 15




Fig. 16
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Fig. 18
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Muting switch

To prevent disturbing noises after playing
a record the unit is equipped with a muting
switch.

When moving the tonearm (48) inuards the con-
tact springs are actuated by pivoted lever
(179) and the l1ifting piece (139) on the con-
trol arm.

After playing a record the contacts are clos-
ed. If the tonearm is returned to its rest,
the contacts are reopened.

Ad justment Points:

a) The contact springs (F) of the muting
switch should have a spring pressure of
40 - 50 p. If necessary, slightly bend
contacts (K).

b) In neutral position the contact spring
(F) (Fig. 17) should rest on the radius
of the pivoted lever (179). Adjust by
bending the deflection lever (178). The
distance between contacts should be 0.3
to 0.5 mm. If necessary, bend contacts

(K).

Defect

Tonearm head not parallel to platter.

Cause

Seat of tonearm head on the tonearm tube has
changed during transit.

Remedy

Remove platter. Insert screwdriver through
the hole in the chassis mounting plate.
Align tonearm head and retighten screw
(Fig. 18).



Defect

Stylus slips out of
playing groove

Tonearm does not set
down on record or
lowers too quickly
when operating the
cue control lever
(182).

With tracking force
and anti-skating in
0 position tonearm
moves outwards or
inwards.

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

Acoustic feedback

Cause

a) Tonearm is not ba-
lanced

b) Tonearm tracking
force is too low

c) Anti-skating set-
ting incorrect

d) Stylus tip worn
or chipped

e) Excessive bearing
friction in tone-
arm bearing

f) Steel ball (165)
of shut=off bar
(164) missing

g) Friction of dog
of segment (205)
in quide piece
(221)

Excessive or insuffi-
dient damping as a
result of contamina-
tion of the silicone
oil in the 1lift tube.

a) Anti-skating de-
vice malad justed

b) Tight tonearm
leads cause a
torque

Capacitor type sup-
pressor (110) in po-
wer switch is defec=-
tive (shorted).

a) Chassis components
(e.g. connecting
leads) rubbing on
board cut out.

b) Connecting leads
too light.
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Remedy

a) Balance tonearm

b) Adjust tracking force to the value stated
by the cartridge manufacturer
c) Correct anti-skating setting

d) Renew stylus

@) Check tonearm bearings and readjust if
necessary

f) Renew steel ball (136)

g) After using the vertical tonearm control
the tonearm should be returned to its
rest (24) to center the segment (205).
Bend holding spring, if necessary.

Referring to page 12 remove cue control pla-
te (201). Remove adjustment bush. Remove
lift pin (204) and compression spring (203).
Clean l1ift tube and 1ift pin. Smear 1lift

pin evenly with "Wacker Silicone 0il

AK 300 DOO". Reassemble components.

a) Read just anti-skating device as described
on pages 11/12
b) Slacken leads

Replace capacitor type suppressor in pouer
switch.

a) Line up mounting board cut-out according
to installation instructions.

b) Slacken or lengthen leads.



Replacement Parts

Pos.

Part.

No.

Description

Qty.
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17
18
19
20
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
a7
48
49
50
51
52
53
54
95
56
57
S8
29
60
61
62
63
64
65
66
67
68
69
70
101
102
103
104
105

220
238
240
240
239
237
210
201
237
237
240
200
234
234
237
230
232
232
236
200
200
240
210
241
240
236
210
234
234
237
239
237
234
210
210
210
236
234
230
239
237
237
240
240
200
237
237
240
200
239
239
236
240
236
237
237
234
234
217
240
236
237
237
237
237
234
237
210
237
237
237
238
237
237
225
237
210

213
071
882
883
414
668
146
632
117
118
884
444
433
432
227
529
842
843
711
723
722
8BS
516
089
BB6
911
362
781
818
236
417
223
611
182
630
197
242
635
063
418
481
738
687
888
444
530
661
B89
444
188
420
160
890
051
671
672
617
635
438
891
907
263
565
471
581
303
577
361
737
618
544
040
678
677
321
679
472

Centering disc
Washer
Turntable mat complete

Special screw
Lock washer 3.2
Rubber washer
Washer
Lock washer
Dual emblem complete
Spring washer .......
Spring mount complete
Spring mount complete

& & B & % § W W

Threaded piece

Compression spring
Compression spring
Rubber damping block
Steel cup

& & ¥ & = & @

Turntable complete with mat
Shipping screw complete
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W 8 B & & 8 & & B & & & 8 & 8 @
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& 8 ® B % B 8 & & B 8 & & B & & & @

ETunaarm side)
Supply unit side)
Spring mount complete (Type plate side)

Tonearm side)
Type plate side)

& B B B B B B 8 8 B B F 8 8 B B B B B W 8 8

Compression spring Eﬁupply unit side)

" & O 8 @ R FF @

& & B B @ B B B B B B B 8 8 B W B ¥ 8 B & & 8

- & & & =

Electronic direct drive system EDS 900

Machine screw AM 4 x B
Locating spring
Chassis complete ..
Tonearm rest complete
Hex nut BM 3

Locating screw
Pin screw
Hex nut ......
Tonearm head, complete
Contact plate,
Handle
Spring washer .......
Washer 4.2/8/0.5
"C" Clip PP
Cartridge mouth TK 24
Lock nut
Grub screw .«.«..
Frame complets

Compression spring

& 8 & @ ® B 8 B B % % & ¥ @

® @ ® & B & @ F & B B8

Fillister head screw countersunk M 3 x B

TA-Plate complete
Rear cover complete
Spring washer
Turning knob complete
Grub screw M 3 x 4
Supporting plate
Spring washer
Clamp bolt
Pointer ....:::044
Supporting plate ....
Bearing rock complete
Clamp bolt
Needle ...cicivsnnsaas
Pin 1.4 x 6
Fixing screw
Lock nut
Grub screw ....
Bearing complete

& & & ® & B @

[ I T I I B B

W @ @ B & & B 8 & 4 B W

Spring housing complete

Washer
Mounting screw
Shaft
Tension lever
Compression spring
Turning knob complete
Hex nut
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W & @ B & B B ® & ® & 4 8 ® ® ¥ 8

& & @ @ @

i & & & § & & & & ® ¥
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Fillister head screw countersunk M 3 x 10

Knurled ring .«.esss..
Turning knob, complete
Turning knob, complete
Deflecting prism
Case, lower part
Tubular lamp
Strobe cover
Machine screw M 3 x 4
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Fig. 20 Exploded view of parts under the plate
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Pos. Part. No. Description Qty.
106 233 009 Power switch complete ...cceeesssncsncconnnancss . 1
107 200 444 SPring washer ...eeceescossnsesrsonnananss seanana B
1DH 235 335 Slida LB B B B B A B B A A I N N N A N NN E R EEE R L I 1
109 233 012 Switch plate, complete ..evvesecceas s e s s esaenan 1
110 209 505 | Capacitor 10 nF/1000 V/10 % vevrvnennnnn. cesseens 1
111 230 148 Switch 8lide’ ... evveocscsasnsssnnnnes sesssenes s . 1
112 230 296 Tension spring ..eevecervescens R S S 1
113 219 200 Snap spring ...cececcenes e etecssrecsenesnee e ae s 1
114 233 010 pDUEr switch cover, Eﬂmplﬂtﬂ I A N A A A R A I 1
115 210 498 Machine screw M 3 X 28 . .ciieecnnsacsnnsnnsnennes 1
116 210 480 Machine screw M 3 X B  .ueeveecenonsssnsonssesscss 4
117 213 471 Machine metal screw B 2.9 X 6.5 .+.ceevveconssnesss 2
118 210 516 Machine screw M 4 X B ..ueieiresnccssanscnnsnsss 2
‘119 22? 159 Jutning nutnd iII‘I-IIl-IIIll-il-liIlllllllt-illlllll 2
120 2“9 939 HUthr sleeave FE N T NN N N R R E R R R R R R T T T Z
121 zug 934 slﬂﬂu-ing lIIIlIlIlIlllIlliillﬂllliillli!I'llllli-iil 1
122 223 811 Sleeving with strain relief ... ieeeennveccnnnnss 2
123 240 B892 Power supply unit complete ....cecesennnccsssssss 1
241 767 Power supply unit complete * ....coiiieecennses ’ae 1
124 229 058 Power transformer complete ......ceccecenccsncees 1
241 769 Power transformer complete * ........... sesssennas 1
125 229 073 Power plate complete ........... sessssssenssnnnee 1
241 7?ﬂ pﬂunr plﬂtﬂ EDMPlEtE * R R R R R E T T Y 1
125 zng ?19 Fuua Dl125 H!‘IEEDU L L T B I B R B I I N N T e B B | 1
C 51 225 322 | Foil capacitor 68 nF/400 V/10 % +verreerenernnnss 1
C 52 224 B86 | Foil capacitor 47 nF/250 V/20 €  vvevrnvencennnns 1
D 51 225 247 | Silicon diode BY 1B3/300 ..vvevsesnnconcnonsennns 1
R 51 225 916 | Carbon resistor 22 kohms/0.25 W/5 % veveveeenee 1
R 52 225 915 | Carbon resistor 2.2 kohms/0.125 W/5 %  veeeveneee 1
128 240 886 Chassis complete ...ceececrecncscccccnans csssenaa 1
12¢ 210 362 Hex nuUt M 3 L.ttt nnneiennnscanennas sesaasuas b
130 233 089 Shield ...iccceccersncssassscncsnnnscs Cvsesaann . 1
131 227 254 | RCA-type socket plate ...eeveesvnrocnnanncsas ceen 1
132 210 472 Machine screw M 3 X 4  ...iieeerncnanses sessesnans 12
133 238 031 Ad justing plate ......... cessessenns tmasmasssamenn 1
134 210 472 Machine screw M 3 x 4 . ..vinennnnnnn thesEnsas s 12
135 234 786 Pawl ...uiieennnnnes ssssnsenannEn sersessesnssanmsn 1
| 136 210 146 Lock washer 3.2 ....vevenns PSP e e e N ss e EELOELSS S B 7
137 210 643 | Washer 4.2/12/1 ........ cesesecneena chsestesannns 1
138 227 467 Hexagon metal screw 2.9 X 6.5 .teeevesnnsansnnasss 2
139 238 020 Lifting pPilece . iuiieentrerenennnsoaransnanessnnsss 1
140 210 147 Lock washer 4 ... ceecesssssncssssssennsanssssssses 2
141 210 196 "C" Clip 3 X 0uB v vvvneecsscsssceconsnanesnnnnns 1
1#2 23H UTE Etup lEUEr IIIIl-IIIIlIlliiIiIﬂIlIﬂlll.lllIlIllillii 1
143 234 799 TENSioN SPriNg civseereesesssncsssasassasssnnsnes 1
144 210 362 Hex nuUt BM 3 ...ttt eeinnnsseonnennnanacasssnsss 6
| 145 210 5B6 | Washer 3.2/7/D0.5 +vvrerrreesensnsoconsnnnesaneens 3
146 238 017 Switch arm complete ... veceoeeccssonnnnns cesaesnes 1
147 234 759 Screw bolt ...ttt nii ittt tcnsnnnan s sas s s . 1
148 210 146 Lock washer 3.2 ...ievsccssscncnnnnna caonssamsae . 7
149 236 402 Muting switch complete ....vvvvvvennes sessessean ] 1
150 232 DE4 Ehiﬂ'ld 8 F ® R 8RR B OE S R R WO R W & @ & & 5 8 B B @ 8 8 @ LB I 1
151 239 562 Soldering lug seeesecrsesessonsasnscssnnnas resena 1
152 21U d?z ﬂﬂchina SCcCreuw HH 3 X 4 ® & & & 8 B ® B B B B B & B & B B & B S B B B B @ @ 12
153 210 472 Machine screw AM 3 X 4 ... ieeeene Ces s s s sannes 12
154 234 789 U=SPring +s.eececssccsssscncssncses sesetsesnsasns e 1
155 234 ?Eﬂ Lift HEtUEting lEUEr N R R R T T T T T 1
156 210 145 Lock WwaBhBTr 2.3  tiissinassssnesnssssnsssassnsssss 4
157 210 145 Lock waSher 2.3 . iueivenerosesssnsnsanssssssnsnsss 4
158 238 026 Shut-off lever complete .......civeeveencnnnnnnes 1
159 210 362 Hex nut BM 3 ........ tesssssssasassnsrsennnsaes s 6
15“ 235 DE\E Diﬂtancﬂ ring ll‘ll'l‘llilll!ll#iil'lllil"i-l-'llllil-l- 1
161 210 142 LOCk washer 1.2 ... cciesecscsosencccacsosasscnnssss 1
162 238 024 BEAring 8X1e c.esveesrtoscccsssoassnasssnsssssnssss 1
163 234 766 ShUut=0Fff LBVBL i vetiornrsnrrsonsnnnasansssssesss 1
164 238 058 Shut—off DaAr ...ciiienonacsooronencnensncsnnsesss 1
155 Eug 35? Eall 3.2 ll-.llll-l-li-l'-l-lll-"lIlii-llliillilliihiql[l 1
16& 233 022 Friﬂtinn plEtE L L R N N N N N N T N R ] 8w 1
167 238 021 Support assembly complete .....eerererncnnnnns . en 1
168 210 147 Lock washer 4 .....cevncnnocana sessessen vssesnues 2
169 232 104 | Ball bearing (bed) ....... creansarse ciesererranns 1
170 227 467 Hexagon metal screw 2.9 X 6.5 ..vvevervnanssncess 3
171 231 079 Cable holder complete ....civvveens cssencnenns >a 1
172 240 896 | Motor electronic direct drive system, complete .. 1
173 210 586 | Washer 3.2/7/0.5 .+uveeeeeccasns ceseesssseasasannns 3
1?¢ 210 4?2 Hﬂnhinﬂ screw AM 3 X # ® F RS ESEE RS R E RN EE S E oSS 12
1?5 235 u?s EUUEI‘ Eﬂmplata lllllllllﬂllillllli'llllll.llllliil 1
1?6 221 dau Luck uuﬂhﬂr 3.2 lIlll.l‘llllililiiiili‘jn.l-liil--jq 2
1?? 221 dzu Luck uaﬂhﬂr 3-2 ll-III-II-IIIlill-l-iII-IIlll'lll!lili!l 2
1?3 235‘ nﬁz EUidE Englﬂ lliiilllllllllilﬂlillilliiiilllililfil 1

* Scandinavian version (D-N-5)
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Pos. Part. No. Description Qty.
179 238 525 SWing leVer ..ciecsscssscncsncsnsssssssnsscssansonas 1
180 210 146 Lock wa@sher 3.2 .cvcececcensssscssossssssssscnsssses 7
181 210 146 Lock WABSher 3.2 .cecccessscsssssasssassssasssnssssssas 7
182 237 543 Rubber 8lE8BVE ..cccesrecnnnsscnssonsssnscnssscssss 1
183 Zﬂu 593 Lift MEUE & @ B & 8 F &8 & B 8 8 & B B & B & B & B & & & & & & & & 8 & B R B B F B 8 B A 1
184 234 777 Lift CAM 4o eseecsssssssssssssssssssssssssssssssss 1
185 234 778 TOrsion SPTinNg seeecsscsssssssssssssssssssssassas 1
1EE 23& T?E Suppnrt hrUﬂkEt O e B B R e B B B S B S S B S E S BB E R E B SR EE 1
187 210 472 Machine screw AM 3 X 4 ..ceeseossssasssssnnssassse 12
188 201 187 Sliding washer ...eevecssnnancscsssnnasnsns cessnns 1
189 210 145 Lock washer 2.3 .cceeceescsersssscsscsnsnssssssasnssan 4
190 209 436 Socket for flat prong ...ecececcsccscnsnsscssssss 3
191 209 425 Cynch plug white ...t iiesnrcncsscssssnnssanscsas 2
192 209 426 Cynch plug black A 2
193 226 817 Pick=up lead complete with Cynch plug .ecevvveees 1
194 207 303 Pick-=up lead complete with 5=-pole plug and flat
conNNEBCLOr SleBVE ..ccssssssssssssssssasssssssssssss 1

195 209 424 B=p0le=plug ciesesssrecssssssesnsnssasnonsnssnssas 1
196 237 T7BZ2 Potentiometer nut ...... N EBASE TR R BB e e 1
197 238 073 | Fine speed control (R 21) ..iceveccrrssncassncancs 1
198 214 602 AMP=CONNEctOr .scssssnsssssssssssssssssssnssnssass 1
199 232 996 Power cable Europe complete ....iccivsssccsssssasss 1
ZUU 232 995 FDUEr CEblE US EDMplEtE T T E E E E E E E E E E EEE " 1
201 240 894 Lift tube assembly ....ccevessccsssssssssssssnsss 1
202 234 80D Ad justment bush ..c.eescesnesscsssssssssssnsasas . 1
203 234 798 Compression spring ...... CrcEBaBEARAESASIa RN RS 1
zu‘:l- 238 DEZ Lift pin & B E B & B 8 5 & & & & B & B & & F 5 F F F F 5 F F B 8B B F B 8 B B OB & B F 8B 1
205 240 B92 Segment Kpl., ..cececncssssnssnssssssssssssnsssass 1
206 239 743 Compression Spring «.ssscssssassssssssssssnssnsas 1
207 237 476 Compensating cam ..eeeesssvssosscsassarosncsnsnncs 1
EUE 23& ?BZ Lﬂﬂk UaEhEr T T EEEEEE E T T T R R T T T . 1
209 210 713 | Washer 9.1/15/1 tveeevesvsesasnsssssnssssssnnnssns 1
210 210 151 Lock washer 7 cccescscccsocscsscssscsnsnssnsssnsesnsss 1
211 238 DEE Elida hEr lllllllllllll & & & & @& & B 8 & 8 8@ 8 & & & @ & B B B B B B B BB 1
212 234 784 BOATING cccecvrrensvroncrsccscccscsssescosssssnsse . 1
213 210 586 | Washer 3.2/7/0.5 .uceeeescensansscnssossssnsnnns . 3
214 210 146 LoCKk WBSher 3.2 «.esssssscsssssssssssssssassnsssss 7
215 237 482 Ad justment plate ...iceecccccsssssssssssssnssssnsns 1
216 210 480 Machine screw AM 3 X B  cecvecessensssnsnrssnnsssee 1
217 237 451 Pivoting CABM .ceeecesscsssossssnsossssssssssssnse 1
218 237 480 Intermediate gear ...cccssesssssssssssssssssnsnsns 1
219 23? 450 EEEring hUEh ----------- 8 @ B B B B B B B B B B BB B BB B S S SN 1
zzu 23? dES pin '''''''''''''' i m m & B B B & OB & & & B OB F 5 8 B B OF B F & OF FE R F B BN 1
221 237 474 GUIdE cocescnssnscnsnsssnsssnssasscsscs P s EPEEEE B S 1
222 210 472 Machine screw AM 3 X 4 ... cevssassssssssnssnnsasns 12
223 218 591 Tension SPring sesevescesssssccsssanssncs ceeeanan 1
224 237 475 Holding SPring seiecescsnssssssassnssssnsrsssnansss 1
225 201 184 Ad justing wWasher ...scsccssssssssssssssssssssssas 1
226 210 472 Machine screw AM 3 X 4 ..cvecssssssassssnssncnsssns 12
227 229 688 V=8PrinNg csccssssssssssssssssssssnssssssssnsnssss 1
228 237 483 Skating leVer ...cccessevrssncsrsnvsssnsossccsscns 1
229 21ﬂ 1ﬂE Lﬂﬂk UEEhEr 3*2 --------------------------- TEEREER ?
23D 215 E‘E? Lﬂck UEEh:EI' 5-2/1” % B OB B OB F OB B 8 F R B B B OF B B & F 8 8 &8 B 89 % 8 8§ & & 1
231 225 176 CUTTe WABHEL e ssevsssssssnssnssansssosssnssssases 1
232 21& 3&1 HEH nutn3 & @ @ & & & & & & F 8B B B B F B B OB & OB B OB F B F B B FE NS R @ 5B 5 &8 B @ 1
233 239 'ﬂ'E1 Intﬂrmﬂdiﬂtﬂ Ehim & @ B & B B B B 8 B & B2 B B B B @& B & & & 8 & B @ B & B B B W 1
234 237 621 Machine screw AM 3 X 4 .esvssvesssnsssssnsnssssns 12
235 23? ﬂHE Ehiald llllllllllllllllll @ @ B & & & F 8 & B 8 % & B B B B B & B B B BB 1
235 21” 352 HEH nut n 3 & % & & & B 8 B B B B B & % 8 8 8 8§ 8 8 8 8 8 8 8 B B 8 8 & B B8 B BB S E
23? 239 E?E Hﬂtar? lEUEr ------- OB B B B R B R R E R B SRR EE R EEE SRR 1
236 232 545 Laminated Spring .seseecscscscsssscsnssnns seanccseas 1
239 203 477 | Washer 2.7/B/1 vuiereeesscosssssssnsnssassnnsanaas 2
240 210 353 Hex NUE M 2 e esesnssssssssassssssssansssssnssnsna 2
2d1 21U 1ﬂ5 Lnnk uaﬂhﬂr 2-3 & B B B B B B B & B B B B 8 8 8 B S B A B B S S BB B8 BEES 4
242 238 034 Rotary switch complete ....cciiirnnncnrrancnsnnes 1
2473 238 033 Bearing plate ..iciesesessssssssscncssssscsnnnans 1
244 210 469 Machine screw AM 3 X 3 s eieveensscssnssascsssssnsss 3
245 233 037 Etrﬂp T RN EE R 8 B B B B B B B B BB BB S SRS EE NS 1
Zﬂﬁ EDE 4?? UEEhEr 2.?/&/1 T Y EEEEEEE T Y T EEEEE R EEEEEEEEE 2
2ﬂ7 21ﬂ 353 HEK nut M 2 T EEEEEEEEE & 8 8 B B B B B B B E 8 8 B B8 B B S B S8 8 8 88 2
248 238 035 Contact piece i cesescnscnsscsncscccnnce cee s e s e 1
249 210 469 Machine screw AM 3 X 3 ..o eeeees cR GG E NGB DR 3
LA 214 120 Harduare for cartridge mounting ...ceeevevsccsens 1
W 238 467 Mounting instructions ..eececcvvvccrconnncsrnsans 1
% 238 470 Operating instructions ...cievecriecnnsescnsennnns 1
% 238 957 Operating instructions UAP ..ceeiirecnenrnnccnnans 1
#*wWN 229 321 pﬂﬂking ﬂﬂrtun ?ﬂﬂ BB 8 B B B 8 8 B 8 8 B 8 5 8 8 S 8 8 S 8 8 88 8 & 8w WS 1
* * 239 Eﬁﬂ pﬂcking Eﬂrtnn ES 7U¢ & % 8 B B B B B B B BB S 8 8 B B BB SR EE RS 1

*#%% Not illustratet
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Fig. 21 Audio Connection Diagram
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Lubrication

All bearings and friction points are ade-
guately lubricated by the manufacturser. Re-
plenishment of o0il and grease is only nae-
cessary after approximately 2 yours of nor-
mal use of the turntable as the most impor-
tant bearing points (motor bearings) have
sintered metal bushes.

> >

Bearing points and friction faces should be
lubricated sparingly rather than generously.

When using different lubricants, chemical

decomposition can ofter occur. To prevent

failure of lubrication we recommend using //ﬁ\\
the original lubricants stated below. 4

Fig. 22

Wacker Silicone oil
AK 500 000

BE Super Viskostatik
10 W/30

Shell Alvania No., 2

Dual Gebriuder Steidinger - 7742 St. Georgen/Schwarzwald

820 357-2 7/1786

Printed in Germany by Dual
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