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Dual 1228
Service Manual

Technical data

Current type

Line voltage

Diriva

Power consumption
Current requirements

Platter

Platter speeds
Pitch control

Speed check
Wow and flutter
Signal-to-noise ratio

Tonaarm

Tonearm bearing friction

Pick-up head
lcartridge holder)
Stylus pressura
Pick-up cartridge
Weight

AC 50 or 60 cycle, with appropriate motor pulleys
110/130 V and 220/240 V selector

4-pole synchronous motor

< 10 Wart

approx., 64 mA at 220V 50 cycle

approx. 115 mA at 110 V B0 cycle

non-magnetic 1.8 kg (4 Ib) 270 mm (10.5 inch.) diameter

33 1/3 and 45 rpm, automatic tonearm setdown coupled to speed selector

Adjustment of approx. 1 semi-tone (6 %) at both platter speeds

with light stroboscope for platter speeds of 33 1/3 and 45 rpm adjustable for 50 or 60 Hz
< *0.09 % rated in accordance with DIN 45 507
Rumble signal-to-noise ratio ~ 59 dB .
Rumble uEwaightﬂd signal-to-noise ratio > 394d8 In accordancawith DIN 45500
Torsion resistant, aluminum tonearm in universal four-point gimbal suspension

vertical < 0.008 p

harizontal < D.016p

Removable, suitable for acceptance of all cartridges having 1/2" mounting and a deadweight

of 2 — B grams (including mounting fixtures)

Continuously-adjustable from 0 - 10 p, reliable as from 0.5 p stylus pressure

oo saparate data sheet

4.3 kg

Mounting dimensions and

mounting board cut-out see installation instructions

Dual Gebriider Steidinger - 7742 St. Georgen/Schwarzwald
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Fig. 2 Motor suspension and platter drive
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Motor and Drive

Pouer for the turntable platter and the
changing mechanism is supplied by a four-
pole; split=pole synchronous motor suspen-
ded by radially located elastic mounts and
having a very small stray magnetic field as
well as little vibration.

The speed of the motor is independent of
line voltage, temperature or load varia-
tions. Speed is dependent on, and propor-
tional to; power line frequency. The motor
is adapted to 50 or 60 cyecle (Hz) power li-
ne frequencies by the correct choice of ths
motor pulley.

Pulley for 50 Hz Art.=No. 232 500
Pulley for 60 Hz Art.-No. 232 901

The motor pulley is secured to the motor
shaft by a setscrew (114).

Fig. 3 Motor field connections
(with voltage selector)
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The platter is driven by the idler wheel
(150) which is automatically disengaged

from the motor pulley when the unit is

shut off in order to protect its driving
surface.

Platter spseds of 33 1/3 and 45 rpm are se-
lected by raising or lowering the idler
wheel (150) to the appropriate step on the
motor pulley.

When the selector lever (44) is moved, the
selector segment (108) rotates. This causes
the lever (130) fitted in the slot of the
selector segment to move in a vertical di-
rection., The idler whsel (150) mounted on
the swinging arm (152) is lifted off the
motor pulley and set down again on the mo-
tor pulley step for the appropriate speed.




Stroboscope

The exact adjustment for the 33 1/3 and 45
r.p.m. can be done and controlled with the
help of the strobe.

The ring of lines on the strobe will appear
to stand still when the corresponding cho-

sen spaed (33 1}3 or 45 r.p.m.) rotates at

the correct spaed.

If the ring of lines move in the same di-
rection as the turntable platter, the speed
of the platter is too fFast, when the lines
move in the opposite direction of the plat-
ter, then the platter is rotating slower
than the chosen speead.

The adjustment is made with the Var. Pitch
knob (13).

To change the cylinder-head screwus of the
strobe; loosen then, strobe housing (74) on
"50" or "60", push it and tight the screws
again.

After removing the housing top (75) te glow
lamp (77) can be changed. In the case of
glow lamps with red spot ensure that the
red spot (anode) locates on the left-hand
contact spring (viewing the unit from the
frant).

Trouble

The strobe's neon lamp does not light up
when the unit is turned on

Cause

ag Defective neon lamp
b) Current path is interrupted

Remedy

a) Renew glow lamp (77). In the case of
glow lamps with red spot, ensure that the
red stop (anode) locates on the left-
hand contact spring (viewing the unit
from the front).

b) Check the connection on the pouer supply
switch and structure parts.

Fig, 4 Wiring diagram
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Fig. ¥ Position of idler whesl

Trouble Cause

Correct nominal Idler wheel does
speed obtained not contact motor
only at extreme pulley correctly
settings of pitch

control

Platter does not a) Current path to
run when unit is motor interrup=-
plugged in and start ted

switch operated b) Idler wheel (150)

not in contact
with platter

c) Motor pulley
loose

Platter does not a) Motor pulley is

reach required spead not correct for
local line fre-
quency

b) Slip betueen id-

ler wheel (150)

and motor pulley

or platter

c) Excessive fric-
tion in motor,
idler wheel or

platter bearings

Pitch Control

For platter speeds of 33 1/3 and 45 rpm the
unit incorporates a power-independent pitch
control which permits a platter speed va-
riation of up to 6 & (approximately one
semi-tone).

When the pitch control knob (13) is turned,
the switch segment (108) and the switch le-
ver (130) attached to it are moved up or
down. This vertical displacement changes
the position of the idler wheel on whatever
step of the motor pulley it has been placed,
by the speed selector, and due to the ta-
pered shape of the pulley effects approxi-
mately + 3 % variation in spesd.

Remedy
Turn adjustment screw (5) with knurled head
control knob until nominal speed is reached
when control knob (13) is in its center po-
sition

a) Check connection at switch plate and
voltage selector

b) Check switch lever assembly (130)

c) Tighten motor pulley

a) Change motor pulley

b) Clean friction surfaces of idler uheel,
motor pulley and turntable platter. If
necessary, replace idler wheel. Once
the drive surface of the platter has
been cleaned do not touch it with your
fingers

c) Clean and oil bearings

Trouble
Pick-up head not parallel to platter

Cause

The pick-up head has been moved out of po-
sition on the tonearm tube during transport

Remedy

Remove platter, with the aid of a screwdri-
ver slacken screw on the pick=-up head
through the hole provided for this purpose
in the chassis. After aligning the pick-up
head retighten screwu (Fig. B ).



Tonearm and Tonearm Bearing

The Dual 1228 has a light, torsionally ri-
gid metal tonearm in a gimbaltype suspen-
sion. The actual support is provided by
four hardened and precision-polished steel
points resting in precision ball bearings.
Tonearm pivot friction is thus reduced to
a minimum.

Vertical pivot friction
Horizontal pivot friction

0.00B gram
0.016 gram

referred to stylus tip

it therefore guarantees exceptionally good
tracking characteristics. The tonearm head
is removable. Before setting the correct
stylus force for the particular cartrige
installed in the tonearm head, the tonearm
should be balanced with the stylus force
setting dial at the zero position. Coarse
balancing is accomplished by sliding the
counterueight (52) and using setscrew (53),
after which a fine adjustment is made by
turning the weight. The counterweight is
proportioned so that cartridges with a
weight of from 1 to 12 grams can be balan-
ced. For the absorption of vibration and
rapid small shocks, the counterweight is
coupled to its threaded shaft through an
glastic medium, and braked to prevent unin-
tended rotation. The tonearm head accommo-
dates all cartridges that conform to the
internationally standard 1/2 inch mounting
centers, and whose weight does not exceed
10 grams. Stylus force is set by turning
spring housing (58), which is equipped with
calibrations and which stresses or relaxes
a spiral spring inside it. The scale is
calibrated for a range of zero to 5 grams,
and permits exact settings every 0.5 gram
within that range.

To replace to tonearm complete with tone-
arm bearing, the following procedure 1s re=-
commanded:

1. Fasten complete unit in repair jig. S5et
stylus force to zero and lock tonearm.

2. Turn unit upside down, remove retainer
spring (193) and unsolder tonearm leads.

3. Remove main lever (173).

4. Remove Tension spring (240) and Lock
washer (235). Remove Skating lever (234).

5. Remove Lock washer (200) and slip plate
(199). Remove shut-off (198), ensure ball
(207) does not drop out.

6. Slacken hexagon nuts (236), remove seg-
ment (237), slacken hexagon nut (43)
with washer (42), then remove tonearm.

When replacing the tonearm and bearing as-
sambly, follow the procedure in reverss.
The unit is first in the upright position.
Insert the tonearm and lock it.

Turp unit upside douwn, fit washer (42) and
hexagon nut (43). Place sagment (237) in
position and fit hexagon nuts (236).

To remove the tonearm from the bearing ring,
after unsoldering the tonearm leads set the
stylus force dial to zero. Unscrew locknut
(38) with threaded rod (37) and bearing
screw (64) (left—hand thread). Take tonearm
carefully out of the bearing ring. For ad-
justing the tonearm head, a hole is provided
in the chassis to make this possible without
first removing the tonearm.

Adjustment of Tonearm Bearing

Both pearings afford a small, barely notice-
able play. Adjustment of the vertical be-
aring should be undertaken only at the left
screw (threaded rod 37), and of the hori-
zontal bearing at threaded rod (39). The
horizontal tonearm bearing is correctly set
when, at an antiskating setting of "0.5"
(tonearm previously exactly balanced), the
tonearm glides smoothly from inside (center)
to outside without binding.

Fig. 9 Tonearm bearing assembly
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Fig,

17 Anti-skating Force

b)

c)

Anti-skating force 0-set-
ting. Mo compensation
of the skating force ta-
kes place as a result of
the action of the tension
spring at the fulcrum of
the tonearm,

Anti-skating mechanism
set 10 “1.5” on the scale
for elliptical styli. Tone-
arm on tonearm rest,
The tension spring pro-
duces the anti-skating
force which is transmit-
ted to the tonearm via
the segment. The V-spring
presses the skating lever
against the plate cam,

Ag “b" but tonearm abo-
ve platter,

Plate cam  Tension spring

Trouble

Stylus slips out of
playing groove

Cause

a) Tonearm not ba-
lanced

b) Tonearm contact
pressure insuf-
ficient

e) Antiskating ad-
justment incor-
rect

d) Stylus point worn

or splintered

e) Excessive bearing
friction in tone-

arm bearing

Anti-Skating Device

The geommetrically caused skating force ac-
ting on any tonearm is eliminated to a lar-
ge extent in the case of the Dual 1228 by
means of a precision antiskating device.

The skating force is dependent on the tone-
arm gaeometry, on the stylus force and the
tip radius of the cartridge stylus. The in-
ward pull of the tonearm caused by the ska-
ting effect leads not only to undesirable
jumping of the tonearm when set douwn on the
record but also unequal forces on the tuwo
opposite groove walls with resultant unfa-
vourable effects. These can be corrected
with the aid of a switable anti-skating de-
vice. By turning the knob (70) of the an-
ti-skating device located on the cover the
asymmetrical plate cam (230) is moved. This
plate cam has two different curvatures which,
according to the different scales used, for
spherical and elliptical tip styli and for
CD 4 pick=up cartridges, move the skating
lever (234) out of its position of rest and
transmit the counter force to the tonearm
by means of the tension spring (240).

skating adjustment is set at the works for
conical styli vith a tip radius of 15 &

2 pum and for elliptical styli with measure-
ments of 5/6 and 1B/22 um and also for CD 4
cartridges. The hexagon nut (231) is firmly
tightened and locked with paint. Readjust-
ment should only be attempted with the aid
of the Dual Skate-0-Meter and the L 096
test record. This is best done by an autho-
rised Dual service station.

Remedy

a) Balance tonearm

b) Check tonearm balance, set contact pres-
sure to value stated by cartridge manu-
facturer

c) Correct anti-skating adjustment

d) Renew stylus

e) Check tonearm pivot. Should have barely
noticeable play. Adjust vertical bearing
only with the left bearing screw (37)
and the horizontal bearing with nut (39),
Horizontal bearing is correctly adjusted
when the tonearm, with anti-skating set
at 0.5 gram, swings freely from center
to rest.

Vertical tonearm mou-
vement restricted du-
ring set=down cycle

Steel ball (201)
of shut-off sli-
de missing

Excessive bearing
friction

Lift pin sticks
in 1ift tube

Renew steel ball (201)

Eliminate friction by adjustment of bea-
ring screw (setscrew 37) and check ba=-
lance

Remove tonearm complete with bearing as-
sambly (described on page 7). Remove gui-
de (66) on 1lift pin (243). Remove lock-
washer (67) detach adjuster sleeve (68)
and remove second lockuwasher (67). Re-
move lockwasher (224) on adjuster lever
(221). Detach positioning slide from pin
on adjuster lever, retract until lift
pin (249) is released. Remove lift pin.
Clean lift tube and lift pin. Smear 1lift
pin evenly with "Wacker silicone oil

AK 500 000", Reasemble components.



Tonearm Guide Mechanism

A guide groove located on the underside of
the main cam (161) controls the automatic
lift and set-down of the tonearm as the

cam rotates through 360°9. Tonearm 1ift and
lowering are controlled by main lever (173)
and lift screw (243). Horizontal movements
are controlled by the main lever (173) and
the segment {?3?§.

Automatic tonearm set-down is designed for
12" and 7" records and is coupled to the
platter speed selector. Set-=-down points are
determined by the spring pin of segment
(237) contacting the positioning slide 5219;
which is only raised by the main lever (173
during the change cycle and thus moves wit-
hin reach of the spring pin fitted on the
segment. On completion of set=down or chan=
ge cycle (tonearm sets doun on the record)
the positioning slide (219) is released
again and returns to its normal position.
It thus moves out of reach of the spring
pin permitting the tonearm to move horizon-
tally without hindrance while playing the
record.

Tonearm Lift

The tonearm lift permits the tonearm to be
set dowun on the record safely at any desi-
red point outside the shut-off area.

Moving the tonearm lift handle (49) for-
ward causes lift cam (227) to rotate. This
movement is transmitted via positioning
slide (219) to the lift pin which then rai-
ses the tonearm.

Fig. 13 Tonearm lift (tonearm raised)
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Fig. 12 Tonearm guide mechanism
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After moving the tonearm (by hand) to the
desired spot on the record the tonearm lift
handle is tapped lightly (to the rear) to
release the mechanism.

The positioning slide (219) is thus relea-

sed and the tonearm descends slowly, con-
trollad by the viscosity damped lift pin.

The height of the stylus above the record

can be varied from zero to 6 mm by turning
ad juster screw (48). Turning to the right

increases the height, turning to the left

reduces the height.

_ &\

————

227 49

216 48 243 237



Trouble

Tonearm misses edge
of record

Tonearm does not
move onto record
when drop cycle is
started

Tonearm lowers too
quickly when drop
cycle is started

Tonearm returns to
rest immediately af-
ter being placed on
record manually

Fig. 14 Start position

Cause

a) Set-doun point
incorrectly adju-
sted

b) Record not stan-
dard size

c) Friction surfaces
of tonearm clutch
dirty

Excessive damping
caused by dirt in si-
licone o0il in lift
tube

Insufficient damping
caused by improper
addition of lubri-
cant to damping com=-
pound

Shut=off mechanism
has sifted out of
position during
shipping

Remedy

a) Set right=hand selector lever to "45",
With a screwdriver inserted through the
hole exposed turn eccentric pin until
the tonearm sets dowun approximately
1.5 mm from the edge of the record. (Ad-
justment is only carried out for 7" re-
cords and is then automatically correct
For 12" records).

b) Use standard record

c) Clean clutch surfaces

Remove tonearm complete with bearing assem=
bly (described on page 7). Remove lift pin
and clean (described on page 8).

Remove tonearm complete with bearing assem-
bly (described on page 7). Remove lift pin
and clean (described on page 8).

Before using changer after moving, rumn it
through start cycle with tonearm locked on
rest (selector moved to "start")

Start Cycle

Moving the start switch (44) causes change
lever (189) to rotate outwards. This ini-
tiates the following functions:

a) A lug rotates shift arm (1B87). The lat-
ter in turn by means of a tension spring
moves the change lever (189) and thus
the idler wheel (150) into engagement
with motor pulley (113) and platter (12).
At the same time the power switch (140)
is actuated by the switch slide (181)
coupled to the shift arm and the platter
starts to rotate.

b) Change lever (189) is brought within
reach of the cam follower lever (166) so
that the latter is pushed into the chan=
ge position after subsequent rotation of
the main cam.



Moving the operating switch (44) also re- Fig. 15 Stop position
lgases the start level (185) which is pul=-
led towards the main cam by means of ten-
sion spring (1B4), By this means the shut-
of f lever ?TEE} is moved within the range
of the dog on the platter pinion thus dri-
ving the main cam. The change lever (189)
is also locked. To prevent malfunctions the
operating switch is locked in position du-
ring the start ecycle (rotation of the main i RS ET
cam). Just before the main cam reaches neu- HHEY AR
tral position (at the end of the change cy- iy HE
cle) the start lever is pushed clear by the
main cam and thus the operating switch and
change lever are returned to their original
positions. After installation and after mo-
ving the changer the unit should be startes
with the tonearm locked on the rest. This
will automatically readjust the shut-off
lever which may have shifted out of posi-
tion.

29 221 195 21 189 78 161 187

Manual Start

When the tonearm is swung inwards by hand
the pawl (203) on the shift arm (187) enga-
ges on a square end pin fitted in the chas-
sis, retaining the shift arm in this posi-
tion and thus the idler wheel (150) in en-
gagement with the platter.

The slide (181) linked to the shift arm ac-
tuates the power switch and sets the plat-
ter in motion.

On reaching the run-out groove the tonearm Fig. 16 Muting Switch
automatically returns to its rest position
and the unit shuts itself off. If, howaver
the tonearm is lifted off the record be-
fore completion of play and returned to

the rest, the pin of segment (237) releases
the pawl (203). The tension spring then re-
turns the shift arm to its initial position,
opening the power switch and disengaging

the idler wheel.

Cam wheel at zero:
Contacts of muting switch opened

Cam wheel is turning:
Contacts of muting switch is closed

Stop Switching

When the operating lever is moved to "stop"
only the starting lever (181) is drawn for-
ward. As a result, the shut-off linkage an-
gages with the main cam. The cam follouwer
lever remains in stop position.

When the tonearm is on its rest and the
operating lever is pushed to "stop", the
change lever must not jam.




Fig. 17

Fig.
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Record Drop
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Actuating "change" or "shut-off"
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Short Circuiter

To prevent disturbing noise during the
change cycle and during automatic operation
of the tonearm the unit is fitted with a
muting switch. Control of the switch springs
for both channels is effected by the main
cam. With the unit in position of rest the
muting switch is opened.

Record Drop

Insert the appropriate spindle - AW 3 for
standard records {7 mm center hole) or AS 12
for 45 rpm records (38 mm center hole).

Record drop is initiated by rotation of the
main cam {161% vhose cam surface gquides the
cam rocker (A) and the change actuator stud
(177). The resultant dounward movement ini-
tiates record trop via the changing spindle
or automatic spindle.

The record drop cam is located on the main
cam so that record drop can only take pla-
ce when the tonearm is over the tonearm
rest, that is to say, out of reach of the
largest possible records (12" diameter).

Shut - off and Change Cycle

The dog (M) of platter pinionm (PR) and shut-
of f lever (158) actuate both the change
cycle at the end of the record and shut-off
after the last record in a stack is played.

At the end of a record the tonearm moves
towards the center at an accelerated rate
due to the increased pitch of the grooves.
This motion carries shut-off laver (158)
towards the dog by means of shut-off slide
(198). The eccentric dog pushes the shut-
of f laver (158) back at each raevelution as
long as the tonearm advance is only one nor-
mal record groove. (Fig. 18 a)

The run-out groove with its steasper pitch
moves the shut-off lever (158) against the
dog with greater force so that the shut-off
laua; is picked up and moves with it. (Fig.
18 b

The main cam (161) is thus moved out of its
neutral position into engagement with the
pinien of the platter. (Fig. 18 c)



Shut-off Mechanism

The shut-off and change functions are de=

termined by the position of the cam follo-
wer lever (166). After every start or re-

cord drop the cam follower lever (166) is

moved to stop position by main lever (173)
(longer end of the cam follower lever to-

wards the center of the main cam).

As the record is dropped the cam follower
lever (166) is turned to start position by
cam rocker (A) so that the tonearm can
swing in after record drop and be lowered
onto it. If there are no more records on
the spindle its downward movement is locked
and the cam rocker cannot turn the cam fol-
lower lever, the lever remains in stop po-
gsition and causes the tonearm to lower onto
its rest.

When main cam (161) returns to neutral po-
sition the lug of shift arm (187) is able
to move into the recess provided in the
main cam, actuate power switch (140) and
disengage idler wheel (150).

Trouble

Platter stops after automatic set-down of
tonearm

Cause

a) Shift arm (187) not locked by pauwl (203).
b) Power switch has interrupted power sup-
ply (has switched off)

Remedy

Eg By turning the eccentric pin on the paul

b) By adjusting switch slide (181) maximum
play between switch slide and shift arm
(0.3 mm).

Trouble
The last record of a stack keeps repeating

Causa
Defective spindle

Remedy
Replace spindle

Fig.

19

Change Cycle

177

178

179

Fig. 20

Fig.

21

——




Fig. 22 Trouble

After adjustment of the tonearm set-doun
point for 7" records the set-down point for
E 12" records is incorrect

Cause

Eccentric pin (E) of adjuster lever (221)
out of adjustment

Remedy
Adjust tonearm set-down point by turning
eccentric pin (E)

Fig. 23
Trouble
Record drops when unit is switched to "stop"
Causa
Cam rocker (A) not locked by change lever
Remedy
Adjust change lever so that it passes ap-
proximately 1.5 mm underneath the cam rok-=
ker when "stop" Ffunction is initiated

Fig. 24

Trouble

Records do not drop

Cause

Cam rocker has insufficient travel

Remedy

Ad just travel with eccentric screw on cam
rocker. Adjustment is correct when, with

the main cam in neutral position and the
changing spindle locked, the three supports
of the changing spindle describe longitudi-
nal movement of 0.2 mm when the change ac-
tuator stud is pushed up




Trouble

Tonearm is hindered in its horizontal mo-
tion during change cycle

Cause
Positioning socket or positioning screuw
misad justed

Remedy

Move tonearm over operating lever (44) and
turn the positioning socket (68) until the
clearance between stylus tip and operating
lever is approximately 2 - 3 mm {(Fig. 25).

Rotate cam (161) away from its neutral po-

Fig. 25

sition until main lever (173) lifts the

tonearm completely.

nut

Swing the tonearm over its rest and adjust
?EU} so that between guide (66) and

the resting surface of the tonearm there is

a play of approximatel

0.1 mm (0.5 mm mea-

sured at tonearm head.).

Caution

This play must be maintained over the enti-

re horizontal swing.

Trouble

Tonearm moves with
stylus force and
anti-skating force
at zero:

a) outward

b) inward

During change, start
and stop operations,
noise from the me-
chanism can be heard
in speaker system

No sound. The short

circuit of the pick-
up leads is no lon=-

ger broken

Motor will not shut
of f when tonearm is
on arm rest

Acoustic feedback

Rumble in reproduc-
tion

Cause

a) Anti-skating out
of adjustement

b) Too taut tonearm
leads produce a
twisting force

Muting switch malad=-
justed. Clearance
between contact
strips on muting
suitch excessive

Clearance between
vwipers and contact
strips absent or in=-
sufficient

Suppression capaci-
tor (in power switch)
is defective (short
circuit)

a) Chassis parts
(e.g. connection
leads) are tou-
ching base cutout

b) Connection leads
are too taut

Wornm idler whesl

Remedy

a) Adjust skating lever so that horizontal
movement of tonearm causes no movement
of tonearm causes no movement of anti-
skating spring.

b) Allouw some black in tonearm leads

By bending contact strips. Adjustment is
correct when, with the main cam in neutral
position, the gap betueen the wipers and
the contact strips on the muting switch is
approximately 0.5 mm. Spray contact springs
with preservative (e.g. Kontakt 61) and
check adjustment of contact strips

By adjusting contact strips. Adjustment is
correct when, with the main cam in neutral
position, the gap between the wipers and
the contact strips on the muting switch is
approximately 0.5 mm

Renew suppression capacitor in power switch

a) Correct cutout according to instructions
supplied with unit. Move leads

b) Slacken or extend leads

Replace idler wheel (150) and clean platter
drive surface and motor pulley with grease-
less solvent. Once surfaces are cleaned, do
not touch them with your fingers.




Fig. 26 Lubrication points above chassis Lubrication

All bearings and friction
surfaces have been adequa=-
tely lubricated at the
works. Replenishment of oil
and grease is only neces-
sary after about 2 years
with normal use as the most
important bearing points
(motor bearings) are fFitted
with sintered metal bushes.

Lubricants should be applied
sparingly to bearing points
and friction surfaces. It
is important that no oil or
grease should come in con-
tact with the friction fa-
ces of the idler wheel, mo-
tor pulley and platter as
otherwise slip will occur.
Avoid touching these parts
for the same reason.

When lubricants of diffe-
rant types are mixed, che-
mical decomposition fre-
quenctly occurs.

To avoid complications with
lubricants we recommend us-
ing the original lubricants
listed belowu.

The following lubricants
should be used:

Renotac No. 342 adhe-
sive oil

BP Super Viscostatic
10 W/30

Fig. 27 Lubrication points below chassis
Shell Alvania No. 2
Isoflex PDP 40

Silicone oil AK 500 QOO

> BB P

Molykote




Replacement Parts

Pos.

Part.=No.

Description

Quan=-
tity

OO M=) h U1 B LA =

—

B = = = —& =5 =& & =3 =&
OO M =) Oh LA B L B =

B B3 B RS RS B B B BRI
WO D=3 O LA B LA R =

LA LA LA LA L4 A
LN L )= 0

R
=J On

=
(R Vim R s

[
=

0 S = e T R
DWW D=1 & 036

o
) ==

i onononon
O W M =] N & LD

=] Ch Oh v Ch O O O CD O
0W O =] onin e L) b =

=3 =] =) =3 =3 =)
oh LN B LN =

215
213
220
201

228
223
230
214
200
229
233
233
229
229
230
230
200
200
232
232
231

201

210
210
210
223
232
210
200
210
201

200
200
200
214
214
221

216
230
227
233
210
210
230
230
230
233
229
229
210
233
233
230
233
227
230
230
233
230
229
232
218
229

229
233
216
210
218
210
229
233
213
210
233
233
233

470
895
213
101
111
245
670
056
543
776
236
237
743
733
529
523
723
122
875
976
992
132
182
630
197
036
978
361
718
624
632
713
712
711
047
210
486
831
D&3
SB89
226
643
366
B91
668
669
234
631
745
353
233
246
531
257
569
859
978
244
540
723
0GB
043
720
738
227
Bdd4
143
318
469
794
004
260
472
228
231
229

Automatic spindle AS 12 .....
Automatic spindle AW 3 ......
Centering piece ..cicsuns

"oaoR AR R R FFE

& & B & & F 8 B8

Centering pin  ..cscscssssssnassarsvasnssvrnnsnss .
Adjusting SCIBU .eicsccsascnssssnns e
Ehasﬁia EDmletE @ E BB E B W REEE RS EoE o ow o R R W E R B R E R EE R
Cable support ..cescee s s s ssEEEREEERER RN B O
WRERBT e as siesa snaessaias s iasesseas O T
Retaining ring ..cseesccsssvstacssnsnscnnnsnnsnns
RING @ cercvanannssssossssnisstitopsssanissadnnans
Turntable mat compl. ceceviovssonssnssnsnsnnrsas
Turntable compl. with mat ...sscenicnsacs T Tt
KNOB  cescasssscsnnnnnssnbisanssssssnsssssibsanas
Scale ring .cesessccsssesansrososssnsnsnscssssans
Threaded plece ..icicssnssssssrsvsssssssssnannsna
Compression Spring ...escseccaes srsssrssssannians
Rubbar damping block ...ccccieccaicscsasnsssssns .
Steal CUP cssnsanscscnnsussasbssssasssastssssess
Spring mounted footing compl. ..ciiecasinannanas
Tonearm head compl. .«.ccccriocccnccnas sssssrnsssa
Contact plate compl. with mass sheet ...........
LIt i eecenssscsssssasassnssnnsnssnssassissssssss
Bowed lockwasher 4.2/8 ..cicirncsnornannacnssans
Uﬂshﬂl‘ ﬁIEIBKDIE 5'; TR B owom om @ @ B B B B B B B B ® @ W OE S W& E
Hing dfﬂ.ﬁ OB R e B B e R S AR R RS EEE RS RS E R A E R EE RS S S
Cartridge mount TK 15 compl. ....scc0es:s0 i
Tonaarm rast compl. ceocisssosossesensevaasnssnns
Hax nut BM 3 ........ P R ol R - ey
Compression SPring ..csssesccssecssssassnsansans
Uasher 8.2/7/0.3 8L c.cisisascnsvenssassssssesss
Rubber washer ...«:«.. B L a iy BT RSET
WABNBE sivcecsssenssasarnntssnens S r e A
Epring EUP §OF B B B BB W OB S BB B R B R S S RS RS s SRR e EEEEEEEEE
LockwashBr .s.ssssansssnsncsssnsnosnsrssssnnnssnnss
SPRZIBL BOTOW .cssiririrbossspmttsaatndssnsaans
Shipping screw compl. ..icvcccesnssssssanonans atas
Sal BETEW iissssssssssssnasersarsdiasaseersessne
Lock NUE c.cvvsssavnnnnsee sEssaEE TR N R T B R R B
Sat SCrOW csrressaa e A P P e
LocknUE .ccessssssessasnsssrssnssarssssranssrssne
Frame COMPl. .coccsensesssssssssctsssnssnsasnannn
Washer 4.2/12/1 5t .uveevecrnansas Cheeessesaeeaas
Hax it BM 4 orsssnsrssssasansbatssasssssisssss
Suitch lever compl. ..iicsvacsscsasssansassssnans
Cover pPrism ...iccssscnssesnrsssecssnsssnssnsnane
Frame fOor cover Prism ...cesssso0es casssassssnars
Blind 12280 .iccacssssusssssnossssasasassassancnsna
Adjusting BCTBW ..scsssssssssssssssaanssssssnnns
Laver compl, .cissvescsvssssnssnna S A
Hex nut BM 2 ...ccaanssnnas L e T ]
TONGRATH COMEL: s oot save s os g g ssn s n e ess s s
Weight compl. .......... sassnssana e e s e K en
StUd & F B B @ & B B B B B B BB B & B B @ B B R B R E R B E W B E F R W EE SR E @
Bearing compl. ..ccicvcsscsncacsnssanse sesunssnus
Clamp DO1E s.vvvsncsnsosnvsnesnsnssans TR e e
Square head BOlL ..iscissesssssanssssssssasasons .
Extension BCTEW ..csvssvsecnssssssssnssssssnsssns
Spring housing compl., ...cescascccsncanasssssssns
ClAMP .cusesnssaisssnssnssssnssssessstossnsasnnss
Adjusting SBCTeW .ecseccses setassssntsss s nns
Compression spring .e.csccssese SEsssssER s AR R RS
Lasher E-EI?KD-E St R R R R B B oE B W e B e e B e B B R RS EEoEE
Naedle .ccscversnsissssssssnsssnsssssnssanssnnsnse
Bearing screw compl. sssssessesssssssssnssnsnnss
Bearing «ssssssvassssssonss sessssrssEETEER AT EREE
Guide .coervenns A e e e ol B B
LoGEUBBRBEE ToD o assnioese snesssseeissdssssdsee
Positioning B8lEBVE ..issssssssnsanssssnsssssnnnns
Machine screu AM 3 X I3 cccsccscsnvosssssssssnssns
Antiakating knob compl. ..csccccssssssssssssasns
Dress plate s.csscvsassssssssssasssansncsnssnsssns
Pin B R E W @ B E W B B W R EE B EEEE A EEEEE SR EE R EE RS R E
Machine screw AM 3 X 4 ..ievevessvosnssscsnasanes
Housing, compl. .iccscsnscnssnsesssrsssnsnssnnns
Housing, top ...cireccrcnceccass ssssssssnssnannas
Uiring board compl., ...ceccscnscsssssssssannannse

EPRNEPRP] | ST Y Y, T S Y S A i g g g K TR et B b R e e e




Fig. 28

Exploded view, parts above chassis
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Fig. 29 Exploded view, parts below chassis
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Quan-

Pos. Part.-No. Description tity
D 1 225 247 Stlicon diode BY Y83/300 .ewsvessusvssmsnssnsans 1
C 1 225 322 Foil capacitor 68 nF/400 V/10 % veeevevnnvereanee 1
C 46 224 BB6 Foil capacitor 47 nF/250 VU/20 B  .cviviinacnnnans 1
R 1 232 402 Carbon resistor 22 kQ/0.25 W/S & ..icevencnssnnos 1
R 2 232 401 Carbon resistor 12 k/0.25 W/S % ..cvocenrvenenes 1
77 225 321 Tubular glim 18MP  .veevsonenrnessonnnenasnnenses 1
78 233 230 Case louwar part compl. +iscssssrsnssssanssasssnns 1
Tg EE? 152 Prism TR R R R R R R E R R 2
100 232 439 Spring WRBhAT 6, 471100. 15 covervesmesseynss - 1
101 229 373 Ad juster wheel ..... T R e L I 1
102 210 586 Masher Bl .S B i run it s b s e s s 1
103 210 362 Hexagon nut BM J .eesvvsisesasssvsssssccscncnans 5
104 228 112 Adjusting wWheel ..cessavssssscasssssssssassnsssas 1
105 210 182 Lock umBhear, Lhr., .siiiviicssnisassasnssssanssssa 1
106 228 113 Masher §.2/8/1.0 S5t .ovecasmensssnssmas BT 1
107 210 146 Lotk yasher 3.2 @ ssseescenssnsnsasnasssssasssnsns 2
108 229 370 Salactor segment. ol ooy il s i e e et e 1
109 229 714 Compresalon Bpring sissssasssavaavisneas s resss 1
110 229 663 Hracket cOmpl. sesesssvesensssssssnrnssanssunnna 1
111 210 472 Fillister head cap screw AM 3 X 4 . eeessssssssse 2
112 229 715 Baaning BRINOLa i e e e A e 1
113 232 900 Motor pulley 50 Hz compl.: sssevsasassassssnvnnna 1
232 901 Motor pulley B0 HZ compl: sscsasssunssscsenssnne 1
114 230 559 S8t Acrel N 2.0 X Il  pa s i e r e i s 1
115 210 366 HaXagon Ul . B & .icvessssscspanmiresbeitssyasesss 3
116 229 027 Screen plate ..cnssses T L T T raur ey 1
117 233 038 Top bearing bracket complete ......civcieannnans 1
118 209 939 Cable grommet .:ississcsss04s B R 8 e e 1
19 233 086 Stator 11Ef22ﬂ UV compl.,. sesscrstnssssssssnannnnns 1
120 233 084 ROLOT COMPls sovuvinssssnsssssasnssnnsssssnsases 1
121 233 039 Bottom bearing bracket compl. ........ A 1
122 228 472 CONEBTING BOEBME s sn woe dom o om om0 om0 o5 e 2
123 233 087 4=pole motor SM 400 110 = 220 V complete ..... 1
124 229 374 RopULator URBBL. oo ses 5o eae s s s e e sees s 1
125 229 695 Ragulator plate «.csssvvevsssssnnssnnssssannnnns 1
126 229 372 Adjustment waBher ..sscsvvsssasonsnssnssonsananns 1
127 210 600 Washer B 2/801 Bl it i inidn s en nbiee e e arhe e 1
128 229 716 Compreanlon Spring ..svsasenvsassnnirsssnsinanss 1
129 210 146 LOckusahor 32 eisesnsntvasesssbndisnsorstsns s 2
130 229 672 Lhange 1ever: ceiseisracssssoisssassatsaasssnnand 1
131 223 625 LOCKURBINE 3. o os i vid o s 6 o s s ol o s seees seie 1
132 233 012 awitch plete compl. sascscssscscninorsscsssnisns 1
233 D13 Switch plate UL with special capacitor compl. .. 1
133 230 151 SLIME snsmsas s sds s o b aeesdseesaessiesssesssssass 1
134 209 505 Capacitor 10 nF/1000 U/10 % & vveeeeneonnnncennns 1
230 355 Capacitor 68 nF/ 250 U/20 % ,...cveccaucasassnss 1
135 230 148 Sulbeh BLide: wuininiinmive s sve s vuinnseies s e e 1
136 230 296 T TN DT L TN om0 L A o 1
137 219 200 SHBP BPERLMNG. s iiainsiie e s e e wees e e ames s eeee e ees 1
138 233 010 Cover normal compl: s.sivissssasnsnsssnssnnsanmannn 1
233 011 Cover UL compl. (for KS 4 with connection plate) 1
139 210 498 Fillister head cap screw M 3 x 2B .....cc.. .. 3.8 48 1
140 233 009 Pouwer switch compl. R R I T e 1
233 008 Pouwer switch UL with special capacitor compl. .. 1
141 233 007 Connection plate compl. ...ccscesccsssssasssssss 1
142 233 005 Connection plate compl. with cover .......ccc0.. 1
143 233 008 Connection plate cover compl. +eccccrsrsnccsrans 1
144 210 501 Fillister head cap screw M 3 % 35 ..vevevensvons 1
145 229 748 SCEREN PLlBLEE. L icasn i e r At e F A S LR e e 1
146 232 987 Muting switch compl. P P PR P O 1
147 211 614 SOLUBYING LG | ouiicn wivre s i voe s w6 W e e ie e aee 1
148 210 469 Fillister head cap scraw AM 3 X 3 ..vcrevcncsnua 2
149 200 633 LOEE URBHED . i i ieiitivesiventyssisenysiessassi 1
150 217 BBB Idler wheel COMPl. sessssstcsvssssssrassssonsnsa 1
151 229 719 Slip plate ..cessnssassasanssacssanssssassssnssans 1
152 229 747 Suinging arm compls sessevasessssrssscsssrasnnra 1
153 210 362 Hexagon nut BM 3 ..cssicsssssssssssssssnssssssenas 5
154 233 089 Screen plate compl. with insulating plate ...... 1
155 210 155 Serrated lockwasher A 3.2 ...veveses CEE R 2
156 227 254 Eynch sockol pLaEbe: eiesiaias saisean s e s ns s sesssds 1
157 210 144 LOGIUMREIEE oo e oiacem e imn w6 050 0 00 0 1 1
158 229 B35 ShUt=0ff LAaURr cevvivserinnsstassnatoss e R TP 1
159 229 756 FRIGLION PILALE e smubsismetnssasssnssesssss 1
160 210 145 Lockuwasher 2.3  sevsveerrssnssassnsosrnssnsssnnns 7
161 232 OB8 Main cam complete .iiccivcsannsccnsssnasnasnsanns 1
162 210 145 Lack UaBRED 2.3 iavie ieli e e ieveie s e e e ae 7




Pos.

Part.-No.

Description

Quan-
tity

163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
23
232
233
234

235
236
237
238

200 528
200 650
229 648
229 755
229 642
200 522
200 458
229 T54
210 480
210 366
232 993
232 990
227 045
218 155
229 753
213 920
213 921
210 145
229 700
210 145
229 650
229 6B6
229 634
210 5886
229 674
229 698
229 757
210 145
229 654
210 147
200 687
229 660
233 232
227 162
210 472
229 633
201 187
210 145
209 358
219 049
229 758
229 704
210 145
227 060
231 079
209 436
214 602
231 017
229 690
210 145
210 641
210 361
223 146
229 362
210 145
233 245
229 629
229 649
229 759
210 641
210 361
210 145
229 761
232 373
229 679
229 6BOD
216 867
220 899
210 361
229 GBB
221 260
229 796

210 146
210 362
233 235
229 772

Epinﬁlﬂ B e B8R ER R B AR @ R e @ OERE R EFE R EFEE RS EFE

Rubber DUBN ..:csncsrssscsnsssnrosss B e
Bearing support ..sssecestecsssacsasccsssnansnnse
Cam fFfollowsr lBVEBLI .civssssnssssisssssssssnnnans
Leaf spring ..ccecvvccacssssscs sessssssssssansa S
SREAD BpTING i r s e e s e
Spacer bUush ....scecrsssssassssssbntsssasnssense
Ball bearing ssesvssvsss CEA A AN AN S
Fillister head cap scraw AM 3 %X 6 ....ivescssvsns
Hexagon nut BM 4 ... erneccerissnnccssssnncnnna
Main lever complete ..sssvesssrsssncssssnsccssss
Bearing bridge complete ........cvevvieincisinns .
Tenslon Bpring ..ccscsccscsasansasasnccscsninnne
Hexagon screw M 4 X B .ecvsccsrssscnccsssnsccsnss
Changa actuator stud complete ....:.ccecsvscccass
Compression Spring «:c:c:sssssssrsssnsssssnnscssss
21T | o o Ep e L e S S e L e R L
LOGK WASNAT Zogd srrsssstvvsnsenssbhmses besssssiss
Switch alide B F R OB W OB OB R OR B R R W W R R R B R R E W B R R EEEEEEE S W
Lock washer 2.3 sasssssssssassnssssaanttsasssaiss
Extension nut BB OB OB B B B B B BB B S B R R B R R R R R R R R R e s E W
Tension Spring ecisscccssssesssrsssnnssssannnsiss
SEAPT L1BVEE oo snsiaasneans vnasisasssssseeiosas
Washer E-EHTID-E St R R A A
SHATE BN cccrerccnrnamnmane s n e bbb b ssdsssnsbss
Tansion 8pring ecsesecressssssssssssssccnsnennnna
Change lever complete ..iicccersssnnsssnnsnnsnsns
Lockwasher 2.3 .icessesitssrscssrssssssssasnsrnsss
Groovad PIN  sisscessseostosesdosesstossbsstsiiies
Lockwashar 4 ..cicesavssasssassssnnsssnssnansnnas
Retainer Spring ssevescsssnssvosvonssncsnnsncnsnns
Control Tod .ssescsssssnssstnssnsnasnnsnnasannsns
Prism bridge compl. ..icicecescsscassssssssnnsas
Priam compl. sosssssnssnssssnssenssassnsnanrnsanys
Machine acraw AM 3 X 8 Leecenssssrnsbsssssnssiss
Shut=off Blide .icevssacss i T R e e T e R
S5lip plate ......... PP
Lock washer 2.3 s.icenssicisssssnsssnssssssenn .
Ball 4§ .sicessrrenvoransnnsnne PN P T o T
Square SecLlion .ciecssacsssssnsasrssansrssanancsnis
Paul complete ..iscevscssssssasssasnssasssaansnnas
Uagher 3.2713/0.5 St sevvcasssrisceossoninsssis ;
Lockuwuasher 2.3 ciecvsssnscstsnsssssssassnnanrnnss
BB owa i o e T W
Cable clips complaete ..sceccccrsssnnssssanssnuns
Flat cOnnNeclor csesisssnscssassssosssssnnssninsns
AMP conNNBCLOr .cssassssnsnsnsssssssasnsssasanisss
Tension 8pring ..cccvescinsssrovinsssissbonns i
Start lever complete ....cicicsrinnncnsrasannsnnns
Lockwasher 2.3 c.casssnsssnnssssnsnsnassssssnnss
Washer 4.2/10/1 5t ..veesesscasonsnssssascannsns
Hexagon nut M 3 ..eecciesnssccrssasccsssnnncsas .
SecuTing Bpring cesscrossenvnrssransssassssensann
Guide bBaring .ssssscessssnsnssssssssssssnnsnsns
Lockuaesher 2.3 .ccsissssvscissssssossssssssrases
Fitting plate complete ......cveviercsrsnnnccsns
Positioning 8lide ...svsississsnuransssanssnsnns
Leaf 8pring seieesssvcncecscssasvssosssnsnnnnrnnne
Adjuster laver ...ssssseesracsessssssssssnanonsisns
i 1 - T
Haxagon nUt M3 . ..icrcrmmrennivissormesssssonhs
Lockuasher 2.3 ..ccisnincnnsssinnsnsnsssansnnnns
Bearing bracket «civiesisesavasssssssans AT
Fillister head cap scraw AM 3 = 3 T eI

LIift CBM .cissvessssvnassssnnssnssrnnsns ’es
Brake section R R R
Bowad lockuwBsher ...cccecrucssscssnssssssns
Curve WBBhBT .ivssevnstsssansrisbsansssnns
Hexagon nut M 3 L..iscvesnasnsssssnsnssaannnsnns
Torelon BPTING sesasessnssaasssossnssssnnnnssyes
Adjusting screw ...icicsssscsssnns i B e
Skating lever compl. with ad justing screw and

toralion 8pTing .csssisencsanannsesnssssra s s
LoCkUuanshar 3.2 ssssssasssssssansssssnsssssssssss
Hexagon nut BM 3 ...ccoscsnsscsssssscnsssssssnns
Segment compl. sisssccvsssnenssssnssesssssrnsnnns
SEL BEEAW M''E X M samawmss e s mow v s o b
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PR Quan-
Fos. Part.-No. Description Bty
239 223 177 BRI im0 O R T TI e 1
240 218 591 CompTression SPring .cessscssssassssssssassesasas 1
Eq.-i] 21E 553 Enmprﬂaﬁiﬂn ﬂl]l.'il'lg ®EO® FRE N R ®EOREEEREERRFEEFEE R EE 1
242 201 184 AdJuBEing WaBNBT ' . i esvuesssassines snas s R 1
243 229 769 EATEIng BOlE .revsmwmmpnmesnss R 1
246 232 995 Power cable Aperica complete ...ieceerancscrssns 1
247 209 424 Miniatur plug for audio cable ........ e 1
248 207 303 Audio cable compl. with miniature plug and socket
Fnr FlEt prnng e FSYyFrFFTFEIPRPYES f "S9P PP EFEFRTEFEFEERPFER R REE 1
249 232 996 Power cable Europa compl.: .cscacssmssnssassssannaa 1
250 209 425 EYNCh DR WRATEE iicioe v e R T 2
231 209 426 Cynch plug, black ...cissscscccssnssnssnssssnns - 2
252 226 817 Audio cable compl. with RCA type plugs ......... 1
4 228 114 REJUBLING LOVOT suwwessosinsises o isieans s 1
L 229 987 Mounting instructions ....cciccscnnccacnccacssass 1
falial 230 747 SHipping Carton CONEL.  sessssiss s s es e s s e uins 1
% 230 914 Dperating instructions 1228, 4 languages .......
i 231 331 Operating instructions 1228 UAP ..ccciveeese csen e
it 214 120 Hardware for cartridge mounting sesssssassssanas

#% MNot illustrated

Modifications reserved






