Edition June 1974

Dual 1226
Service Manual

Technical data

Current type

Line voltage

Drive

Power consumption
Current requirements
Platter

Platter speeds

Pitch control

Wow and flutter

Signal-to-noise ratio

Tonearm
Tonearm bearing frictions

Pick-up head
(cartridge holder)

Stylus pressure
Pick-up cartridge
Weight

Dimensions and mounting
cutouts

AC 50 or 60 cycle, with appropriate motor pulleys

110/130 V and 220/240 selector

Four-pole Dual asynchronous motor

< 10 Watt

approx. 64 mA at 220 V 50 cycle, approx. 116 mA at 110 V 60 cycle
non-magnetic 1,8 kg (4 1g) 270 mm (10.5 in.) 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
<%0.12%

Rumble signal-to-noise ratio > 57dB
Rumble unweighted signal-to-naise ratio > 38dB in secordance with DIN 45600

Torsionally-rigid tubular aluminum arm with vertical and horizontal pivot mounting

(referred to stylus top)

vertical: less than 0.01 gram harizontal: less than 0.04 gram

Removable, suitable for acceptance of all cartridges having 1/2" mounting and a dead-
weight of 2 - 10 grams (including mounting fixtures)

Continuously-adjustable from 0 - 8 p, reliable as from 0.5 p stylus pressure
See separate data sheet
approx. 9.2 Ib

sea installation instructions

Dual Gebriider Steidinger - 7742 St. Georgen/Schwarzwald



Fig. 1 Pick-up Connection Diagram
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Fig. 2 Motor suspension and platter drive
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Motor and Drive

The turntable platter and change mechanism
are driven by a vibration-free four-pole
motor (123) with an extremely louw stray
magnetic field.

Motor speed is constant for line-voltage
variations of + 10 %. It is dependent an
(and proportional to) line freguency. Tuo
interchangeable motor pulleys ?120) are
available for adapting the changer to 50
or 60 Hz operation:

Motor pulley for 50 Hz

operation: part no. 232 898
Motor pulley for 60 Hz
operation: part no. 232 B99
The motor pulley is secured to the motor
shaft by a setscreu.

Fig. 3 Motor field connections
(less connection plate)
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The turntable platter is driven by the id-
ler wheel (150) which is automatically di-
sengaged from the motor pulley when the
unit is shut off, in order to protect its
driving surface.

Turntable speeds of 33 1/3 and 45 rpm are
selected 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 (10B) rotates. The causes
the lever (130) fitted in the slot of the
selector segment (108) rotates. This causes
the lever (130) fitted in the slot of the
selector segment to move in vertical direc-
pulley and set down again on the motor pul-
ley step for the adjacent speed.

Fig. 4 Motor field connections
(with connection plate)

220-240V



Pitch Control

For platter speeds of 33 1/3 and 45 rpm the
unit incorporates a pouwer-independent pitch
control which permits a platter speed varia-
tion of up to 6 % (approximately one semi=

tone).

When the piteh control knob (13) is turned,
the switch seament (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 speed.

Trouble

Platter does not
run when unit is
plugged in and
start switch opera-
ted

Platter does not
reach required
speead

Rumble in repro-—-
duction

Correct nominal
speed obtained
only at extreme
settings of pitch
control

Trouble

Cause

a) Current path to
motor interrupted

b) Idler wheel (150)
not in contact
with platter

c) Motor pulley
loose

a) Motor pulley is
not correct for
local line fre-
quency

b) Slip betwsen id-
ler wheel (150)
and motor pulley
(113) or platter

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

Worn idler wheel

Idler wheel does not
contact motor pulley
correctly

Tonearm head is not parallel to turntable

platter.

Cause

Orientation of tonearm head on tonearm tu-
be has altered because of jolting in trans-

port (shipping).

Remedy

Remove turntable platter with the help of

a screwdriver inserted through the hole

in the chassis placed there for the purpose.
Loosen screw on tonearm head. After correc-
ting the tonearm head, tighten screu.

(Fig, 6).

Fig. &5 Position of idler wheel

Remedy

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 wheel,
motor pulley end turntable platter. IFf
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

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

Adjust position of idler wheel by turning

ad justment screw (5) so that when the fine
speed adjustment knob (13) is in the center
position the correct nominal speed is achie-
ved. (fig. 5)




Tonearm and Tonearm Suspension

The tonearm of the Dual 1226 is counter

balanced and pivot mounted vertically and
horizontally. This provides extremely fa-
vourable tracking characteristics. The to-
nearm head is removable. To aid in repla-
cing or adjusting the tonearm head a hole

Fig., 7 Tonearm bearing assembly

Fig. B Tonearm bearing assembly
(view from underneath)
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is provided in the chassis to facilitate

ad justment of the tonearm head without
first removing the tonearm. Before setting
the correct stylus force for the cartridge
which has been installed the tonearm should
be balanced with the stylus force setting
at zero. It is recommended that balancing
should be carried out in the direct vici-
nity of the tonearm rest. This is carried
out by rotating the counterweight.

The counterweight is designed so that it
can balance cartridges with weights from
1 =10 g.

For shock absorption (absorption of brief
shaocks) the counterweight is flexibly moun-
ted on the tonearm and secured to prevent
unintentional rotation. The tonearm head is
designed to accept all cartridges with in-
ternationally standard 1/2" mounting centers
and with a weight not exceeding 10 g. Stylus
force is set by rotating the graduated spring
housing (56) and thus tensioning or slacke-
ning the coil spring contained therein. The
scale is calibrated for an adjustment range
of 0 - 5 p, permitting accurate setting
within that range in 0.5 p steps.

To replace the complete tonearm and bearing
assembly we recommend proceeding as follous:

1. Tighten unit in repair jig, set stylus
force scale to zero and lock the tonearm
in position.

2. Turn unit upside down, remove retainer sprin

(193) and unsolder tonearm leads.

3. Slacken hexagon nuts (236) then remove to-
nearm.

Tonearm complete with bearing frame assem-
bly should be refitted in reverse order.
Before replacing the tonearm first loosaen
counternut (2&5? and slightly turn threa-
ded pin (244). After reinstallation read-
just play of bearing using the threaded
pin (see page 7).

To remove the tonearm from the bearing fra-
me unsolder the tonearm leads and set

the tonearm tracking force scale to zero.
Unscrew locknut (42) with setscrew (41)

and bearing screw (62) (left-hand thread).
Carefully remove tonearm from bearing frame.



Anti-Skating Device

The geommetrically caused skating force ac-
ting on any tonearm is sliminated to a lar-
ge extent in the case of the Dual 1226 by
means of a precision antiskating device.

The skating force is dependent on the tone-
arm geometry, on the stylus force and the tip
radius of the cartridge stylus. The inward
pull of the tonearm caused by the skating
effect leads not only to undesirable jumping
of the tonearm when set down on the record
but also unequal forces on the two opposite
groove walls with resultant unfavourable ef-
fects. These can be corrected with the aid
of a suitable anti-skating device. By tur-
ning the knob (70) of the anti-skating de-
vice located on the cover the asymmetrical
plate cam (230) is moved. This plate cam

has tuo different curvatures which, accor-
ding to the different scales used, for sphe-
rical and elliptical tip styli and for CD 4
pick up cartridges, move the skating lever
(234) out of its position of rest and trans-
mit the counter force to the tonearm by
means of the tension spring (242). Skating
ad justment is set at the works for conical
styli with a tip radius of 15 + 2 um and

for elliptical styli with measurements of
5/5 and 18/22 um and also for CD 4 cartrid-
ges. The hexagon nut (231) is firmly tighte-
ned and locked with paint., Readjustment
should only be attempted with the aid of the
Dual Skate-0-Meter and the L 096 test record.
This is best done by authorised Dual service
station.

Cause
a) Tonearm not balanced

Trouble
Stylus skips

b) Stylus force too lou

c) Stylus worn or chip-
ped

d) Excenssive friction
in tonearm bearing

e) Ball (201) missing
from shut-off rail

f) Anti-skating wrongly
ad justed

Figs

9 Anti-skating force

b

c)

——— V-spring

Anti-¢kating force O-set-
ting. No 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 to "'1.56" 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,

As “b" but tonearm abo-
ve platter.

Remedy

a)
b)
c)
d)

e)
f)

Balance tonearm according to operating
instructions

Set stylus force to cartridge manufactu-
rer's recommended value

Replace stylus

Check tonsarm horizontal pivot. Should

have barely noticeable play. Adjust verti-
cal bearing only with the left bearing
screu 541) and the horizontal bearing

screu (244). Horizontalbearing is correctly
ad justed when the tonearm, with anti-skating
0.5 p, swings freely from center to rest.
Replace ball (201).

Correct antiskating setting



Fig. 10 Tonearm guide mechanism
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Tonearm Lift

The tonearm 1ift permits the tonearm to be
set down 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 1ift pin which then
raises the tonearm.

Fig. 11 Tonearm lift (tonearm raised)

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 3600, Tonearm 1ift and
lowering are controlled by main lever (173)
and 1ift screw (241). Horizontal movements
are controlled by the main lever (173) with
segment (237).

Automatic tonearm set-dowun 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

(219) which is only raised by the main le-
ver (173) during the change cycle and thus
moves within reach of the spring pin fit-
ted on the segment. On completion of set-
down or change cycle (tonearm sets down on
the record) the positioning slide (219) is
released again and returns to its normal po-
sition. It thus moves out of reach of the
spring pin permitting the tonearm to move
horizontally without hindrance while pla-
ying the record.

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 slouly, con-
trolled by the viscosity damped lift pin.

The height of the stylus above the record

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

increases the height, turning to the left

reduces the height.

227 49 219

216 48 241 237



Trouble

Tonearm misses edge
of record

Tonearm strikes re-
cord during change
cycle

Tonearm does not
move onto record
when drop cycle is
started

Tonearm louwers too
quickly when drop
cycle is started

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

Start Cycle

Cause

a) Record setting
incorrect

b) Set-down point
incorrectly ad-
justed

c) Record not stan-—
dard size

d) Friction surfaces
of tonearm clutch
dirty

Tonearm height ad-

justment incorrectly

sat

Excessive damping
caused by dirt in si-
licone oil in 1lift
tube

Insufficient damping
caused by improper
addition of lubricant
to damping compound

Shut-off mechanism
has shifted out of
position during
shipping

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

a) A lug rotates shift arm (187). The lat-
ter in turn by means of a tension spring
moves the change lever (130) and thus
the idler wheel (150) into engagement
with motor pulley (113) and platter (12).
At the same time the power suwitch (140)
is actuated by the switch slide (181)
coupled to the shift arm and the platter

starts to rotats.

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

of the main cam.

Remedy

a) Carry out necessary adjustment by means
of right-hand selector lever (44).

b) Set right-hand selector lever to "45".
With a screwdriver inserted through the
hole exposed turn eccentric pin until
the tonearm sets down 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).

c) Use standard record

d) Clean clutch surfaces

Adjust arm height with adjuster slesuve (48).
Height is correct when stylus tip is 2 - 3 mm
above selector lever (44) when arm is remo-
ved from rest.

Remove tonearm complete with bearing assem-
bly (described on page 6). Remove lock washer
(67), detach adjuster (6B) sleever and remove
second lock washer (67). Remove lock washer
(224) on adjuster lever (221). Detach posi-
tioning slide from pin on adjuster lever,
turn slightly until 1ift pin (241) is relsa-
sed. Remove 1ift pin. Clean lift tube and
1lift pin. Smear lift pin evenly with "Wacker
silicone oil AK 500 000". Reassemble compo-
nants.

Remove tonearm complete with bearing assembly
%dascribad on page 6). Remove lock washer

67), detach adjuster sleever and remove se-
cond lock washer (67). Remove lock washer
(224) on adjuster lever (221). Detach posi-
tioning slide from pin on adjuster lever,
turn slightly until lift pin (241) is rele-
ased. Remove 1ift pin. Clean 1lift tube and
lift pin. Smear lift pin evenly with "Wacker
silicone oil AK 500 000". Reassemble com-—
ponents.

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

Fig. 12 Start position
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Fig. 13 Stop position

Fig. 14 Muting Switch

Cam wheel at zero:
Contacts of muting switch opened

Cam wheel is turning:
Contacts of muting switch is closed

Moving the operating switch (44) also re-
leases the start level (185) which is pul-
led towards the main cam by means of ten-
sion spring (184). By this means the shut-
off lever (158) 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 cycle (rotation of the main
cam?. Just before the main cam reaches neu-
tral position (at the and of the change cy-
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 started
with the tonearm locked on the rest. This
will automatically readjust the shut—off
lever which may have shifted out of posi-
tian.

Manual Start

When the tonearm is swung inwards by hand
the pawl (203) on the shift arm (187) en-
gages on a square end pin fitted in the
chassis, retaining the shift arm in this
position and thus the idler wheel (150)

in engagement with the platter.

The slide (1B1) linked to the shift arm
actuates the power switch and sets the plat-
ter in motiaon.

On reaching the run-out groove the tonearm
automatically returns to its rest position
and the unit shuts itself off. If, houwever,
the tonearm is lifted off the record before
completion of play and returned to the rast,
the pin of segment (237) releasses the pawl
(203?. The tension spring (188) then returns
the shift arm to its initial position, ope-
ning the power switch and disengaging the
idler wheel.

Stop Switching

When the. operating lever is moved to "stop"
only the starting lever (185) is draun for-
ward. As a result, the shut-off linkage en-
gages with the main cam. The cam follower
lever (166) remains in stop position. When
the tonearm is on its rest and the opera-
ting lever is pushed to "stop", the change
lever should not jam.



Muting switch

To prevent disturbing noise during the chan-
ge cycle and during automatic operation of
the tonearm the unit is fitted with a mu-
ting switeh. 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 (151; whose cam surface gquides the
cam rocker (A) and the change actuator stud
(177). The resultant downward movement ini—
tiates record drop vis the changing spindle
or auvtomatic spindle.

The record drop cam is located on the main

cam so that record drop can only take place
when the tonearm is over the tonearm rest,

what is to say, out of reach of the largest
possible records (12" diameter).

Shut - off and Change Cycle

The dog (M) of platter pinion (PR) and shut-
off lever (158) actuate both the change
cycle at the end of the record and shutoff
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 lever (158) to-
wards the dog by means of shut-off slide
(198). The eccentric dog pushes the shut-off
lever (158) back at each revolution as long
as the tonearm advance is only one normal
record groove (Fig. 16 a).

The run-out groove with its steeper pitch
moves the shut-off lesver (158) against the
dog with greater force so that the shut-off
leua§ is picked up and moves with it. (Fig.
16 b).

The main cam (161) is thus moved out of its
neutral position into engagement with the
pinion of the platter. (Fig. 16 c).

: |
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Record Drop

174

Fig.

77
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Actuating "change" or "shut-off"

PR M 161 159 158 198



Fig. 17 Change Cycle

Fig. 1B

Fig. 19

——

—

12

Shut-off Mechanism

The shut-off and change functions are de-
termined by the position of the cam follouwer
lever (156{. After every start or record
drop the cam follower lever (166) is moved
to stop position by main lever (173) (longer
end of the cam follower lever towards 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 follower lever,
the lever remains in stop position and cau-
ses the tonearm to lower onto its rest.

When main cam (161) returns to neutral posi-
tion the lug of shift arm (187) is able to
move into the recess provided in the main
cam, actuate power suitch (140) and disenga-
ge idler wheel (150).

Trouble

Platter stops after automatic set-down of
tonearm

Cause

a) Shift arm (187) not locked by pawl (203).

b) Power switch has interrupted pouer sup-
ply (has suwitched off).

Remedy
ag By turning the eccentric pin on the pauwl

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

Cause
Defective spindle

Remedy
Replace spindle



Trouble

After adjustment of the tonearm set-douwn
point for 7" records the set-down point for
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).

Trouble
Record drops when unit is switched to "stop"

Cause
Cam rocker (A) not locked by change lever.

Remedy

Adjust change lever so that it passes ap-
proximately 1.5 mm underneath the cam rocker
when "stop" function is initiated.

Trouble
Records do not drop.

Cause
Cam rocker has insufficient travel.

Remedy

Adjust 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 longitu-
dinal movement of 0.2 mm when the change
actuator stud is pushed up.

13
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Trouble

Vertical tonearm mo-
vement restricted du-
ring set-down cycle

Tonearm moves with
stylus pressure and
anti-skating scale in
zero position a) out-
wards, b) inwards

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
off when tonearm is
on arm rest

Acoustic feedback

Trouble

Tonearm is hindered in
during change cycle.

Cause

Cause

a) Excessive bearing
friction

b) Lift pin sticks in
lift tube

a) Anti-skating device
out of adjustment

b) Excessively taut to-
nearm leads produc-
ting torque

Muting switch malad-

Jjusted. Clearance be-
tween contact strips

on muting switch ex-

cessive

Clearance between wi-
pere and contact strips
absent or insufficient

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

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

b) Connecting leads ars
too taut

its horizontal motion

Positioning socket or positioning screw mi-

sad justed.

Remedy

Move tonearm over operating lever (44) and
turn the positioning socket (6B8) until the
clearance between stylus tip and operating
lever is approximately 2 = 3 mm.

Rotate cam (161) away from its neutral posi-
tion until main lever (173) lifts the tone-

arm completely.

Swing the tonearm over its rest and adjust
screw (57) so that between pimpel (66) and

the resting surface of the tonearm therse is

a play of approximately 0.1 mm. (0.5 mm measu-

red at tonearm head).

This play must be maintained over the en-

tire horizontal swing.

Remedy

a) Eliminate friction by adjustment of bea-
ring screu (setscrew 41) and check balance.

b) Remove lift pin and clean (described on
page 9)

a) Adjust skating lever so that skating spring
acts correctly at tonearm pivot.
b) Slacken tonearm leads.

By bending 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 suitch is
approximately 0.5 mm. Spray contact springs
with preservative (e.g. Kontakt 61) and check
ad justment 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 imstructions
supplied with unit. Move leads.

b) Slacken or extend leads

Fig. 23




Replacement Parts

Pos. Part.-No. Description E‘:i;}_
1 215 470 Automatic spindle AS 12 ..... IR e e A e 1
2 213 B95 Automatic spindle AW 3 .......... N S B R g 1
3 220 213 Contring piecE ..iceessecneas sessssssssssasnsnns 1
4 201 101 Cant@ring Pin .scsscrsssnsesrenssnnecssnenesssss 1
5 228 111 Adjusting BEPEU ..esesesseesarres seesenses ey 1
6 223 240 Chagais complate: ceseeasmaemesmeasiseeses aiel e e 1
8 214 056 Washer ..i.iciaiaaiaianns SRR TR R e e slaialeiualelne 1
9 200 543 Retaining TEND GEiidesimeilaser s soie st sasniies 1

10 229 776 BAng Seaas s aasiems A B ——— 1
11 233 236 Turntable wat GOMPle sesespsvevnenseanesoressess 1
12 233 237 Turntable compl. with mat ...icevierennnsenee Veiae 1
13 229 743 KROh | v e e R R T T R S e e 1
14 229 733 Seale: DING i e s e e smee e s el e e e e reie ¢ o7ate 1
15 230 529 Threaded piBCE .svsisrsnasssnnas rsssresseesenee 3
16 230 523 Compression SPTinNg ..eseeescsscscnasas T 3
5 R 200 723 Rubber damping block ..sevvevienercvaronnnns aiae 3
18 200 722 Steml cup  .eesaewiaie P se E R e s ees e s e H e 3
19 232 8975 Spring mounted Footing compl. ...eevivsnnnnneas . 3
20 232 976 Tonearn heed gonpl; Sesvsseideiissimeieiiees sin. 1
21 231 992 Contact plate compl. with mass sheet ........... 1
22 201 132 s 2 3 r T R RS R 1
23 210 182 Bowed Lockuwasher 4,2/8 .....ieevuan. 1
24 210 630 Uashar 4;2/8/0,5 8% anueave s ises 1
25 210 197 Ring 4038 Sieevaisinssyasindiee 1
26 215 430 Cartridge mount TK 14 compl. ......... - e 1
27 232 978 Tongarm roat ComMPletE e see seweaeneecasee s 1
Z8 210 381 Hex nut BM 3 ..... SR PR TR o e 3
29 200 718 Compression BEIING seewveveesas ey dnns v cees 2
30 210 624 Wwasher 4,2/7/0,3 St P T T ST ves 4
31 201 632 Rubber washer ........cc0040. P G L R 2
32 200 713 WBBRET iweismessenmsed mibbees e 2
33 200 712 SETING CUD e swmamiemeicmes tereressenranseseuon e 2
34 200 711 Lockuashar caeuseaeessaseseie &R e R e e 2
35 214 047 Spacial BerBlW «eiwaeeaiie e weieseaia G R e 2
36 214 210 Shipping screw compl: Jievessvessecesns csesrsesas 2
37 233 239 Welght Gompls cesisesieissssassssses 1
38 230 538 Plate ........ PP e 1
39 230 978 Extension 8Creu ...cessesrscssssssnss sersassanes 1
40 230 540 Clamping plece eewisieininiesitete s eiiaseiaieees e veied 1
41 217 438 SeLBLTBW whiesiailseeiaesene e e sae saesieasis s 1
42 229 721 LocknUl  aiiaieivsaieiomme s s sisaianessien se oo s esieestnre 1
44 230 891 Switch lever compl. (web height 2/8") .......... 2

233 708 Switch lever compl. (web height 5/16") ..ceveeenn 1
45 225 098 Dual emblem .......... e e e BRI R M e e e 1
47 233 242 Blate 12286 Liceisesviisas setasss s nnt s casmas 1
48 229 631 Adjuster serew ...v.ciaeeys B ——— R 1
49 229 745 Tonarm 1ift handle ..... 0 A T et 1
50 210 353 Hax nut BM & cewassnme s SRR e e e s 1
51 233 238 Tonsarm complete .......... ST e e e e 1
52 233 243 Waight: eaMplate  yiesiveissie s beesessessessesees s 1
53 230 531 Spindle for weight ...... BT (e ey IR e w0 1
54 230 539 Extoansion SCTBuU  .cieeervnscenanansns cesss e nanuns 2
55 227 569 BeCUTANG SCTOU v wieesieives 5ms s sie aeiee G SR e 1
56 233 244 Spring barrel completes .iwewisaesaesiei sssersens 1
57 229 723 Satacrew c.ciacaisss S e e e e e cisessavane 1
58 232 068 Compression BPTLifD ceesesieninssesessesssasssseos 1
59 218 043 Washetr 3,2/7/049 8T .evssrsserecsasssensnsscss . 1
60 232 986 Bearing block complete .....eveesscecsns P 1
61 229 720 POANEET e s s s s we s ame siaee e aees st 1
62 2295 738 Haaring screw complets . isisiiessesnsnsasssasss 1
66 216 844 Copbral unit cuisiaviimassinsneassdatossei vosnes 1
67 210 143 Lockwashas 1,8 ..esesccasrame IO 2
68 218 318 AOIUBLRY SLBOVE .o ere e eiwminnaiaoe s e siesssnisHlisaasie 1
69 210 469 MBohing SOBEW e s s ieeneeeaew s ae e w/inien 3
70 229 794 KROE i anasims mmwe e s s iliis e S R e e 1
71 233 004 Cover complete with 1ift pin . ... renenrrnnaens 1
72 213 260 Semi-circulayr notched Pin  cesvssevensiessvesoins 4
.,
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Fig. 24 Exploded view, parts above chassis




Fig. 25 Exploded view, parts below chassis
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Pos.

Part.~No.

Quan-

Description tity
100 232 439 Spring washer Bl /1M/D15 (siwvissise saeesuvesases 1
101 229 373 Adjuster wheel .......... e B e 8RB 1
102 210 5B6 Washer 3.2/7/0,5 5t teveveensanncarrrsnsennnnnns 1
103 210 362 Haxagan DL BN B woeesieereree e alei s oo e s o s 5
104 228 112 Adjusting wWheBl e sie i eiss £ aesiveeaviie ia 1
105 210 182 Lock weshary; BN sesenassiassnseessssnsssiossss 1
106 228 113 Washer 4,2/B/1.0 5t cuvvurnnrrnernrnnnsronnnnnns 1
107 210 166 Logk WaBheT 332  weieeeeae e ekee e e we s ieees 1
108 229 370 Selector segment iwadeieiessssseeineiviiiessdessiees 1
109 229 714 Comproanion spring .iscesssensossvsnsasnssssnnes 1
110 229 663 Biacket complBte’ .eeemeeme s eeen v . 1
111 210 472 Fillister head cap screw AM 3X4 ....cceveevonnns 2
112 229 715 Bearing spindle  Jiceesians ssssnisvesisiassiessesess 1
113 232 B9B Motor pulley 50 Hz complete ..... sassessanssanus 1
232 899 Motor pulley 60 Hz complete ...cvvevnn. sesesenan 1
114 230 559 Sot, sagpawr M 2.5 X Beh  Lveespwenemmeeeen seemmeaes 1
115 210 366 HeXagon Nt BN & . ooeasvciaaeesd e serete wiee e viaeias 3
116 228 932 Screan plate complete Leiesiasecvenccssasniseines 1
T 233 D38 Top bearing bracket complete ....eeeescrsnnrnnss 1
118 209 939 Cable grommet ..iccernrennanan T T T . R 1
119 233 020 Stator 110/220 V complete ......... eelia 8e e ee e e 1
233 018 Stator 150 U iieisssanioisssnsasanisssrsonnsonon 1
120 233 016 ROtor complete ..cesimcisessosmenss PO O . 1
121 233 039 Bottom bearing bracket complete .......c0c00.. wiin 1
122 228 472 Centering SCIBW .sisesscasadanss SR R 2
123 233 014 4—pole motor AM 400 110/220 V complats R 1
233 015 4-pole motor AM 400 150 V complete ......eecunnn 1
124 229 374 Ragulator WhEEL .o ceimmeovmnme e s e s eseens e 1
125 229 695 REQULBEOE RLBEB  w wweumaerens i e uuine ere e we w6 1
126 229 372 Ad justment washer ...esecscaasarasnns S e i 1
127 210 600 Washar 3527087 ™M 8% Sadisseiasessian snasmie i 1
128 229 716 Comprssalun BPTANG  sememes sense g s emeseseeseesss 1
129 210 146 Lock washer 3,2 .icessaeesivesseiswnmesssesitssien 2
130 229 672 Change level v ses e assaisii «damiasesasiie e 1
131 223 625 Lockwasher 3 Gsseiossesssiveasssanssssssssanssnses 1
132 233 D12 Switch plate normal complete ....evsecsscsnsanns 1
233 013 Switch plate UL with special capacitor complete 1
133 230 151 BLEAR | drsieete e s S e e R e 1
134 209 505 Capacitor 10 u F/100D0 V/10 %  cvcvevcevnocsnnas .o 1
230 355 Capacitor 6B u F/ 250 VU/20 %  .uvvnevevnonannnnns 1
135 230 148 Suitch slida sesescoanvovscisosasonns R 1
136 230 296 Tenslon Spring ivieece e adie e Sasa sy 1
137 219 200 Snap BETANG s s e wainen e i s se awe e s e e e 1
138 233 010 Cover normal complete ...... fea s E s s s e e 1
233 D11 Cover UL complete (For K5 4 with connection plate) 1
139 210 498 Fillister head cap screw M 3X28 ....ccciicaunancen 1
140 233 009 Power switch complete ....... R T R T . 1
233 D08 Power switch UL with special capacitor complete 1
141 233 007 Connection plate complete ..eiivevenrcrasennnnss 1
142 233 005 Connection plate complete with cover ........... 1
143 233 006 Connection plate cover complete ......cecvenneans 1
144 210 501 Fillister head cap screw M 3X35 .......... consnse 1
145 229 748 SCTOEN PLBEE  woeiwmoommine ausm e oo e e mimmmeiee e e 1
146 232 987 Muting switeh edmplate: cseesees eie e aueaseeeeess 1
147 211 614 Soldering lug) sieessenniesiiessiene o se s se s 1
148 210 469 Fillister head cap screuw AM 3X3 .......c00uns . 2
149 200 633 Lagk WABNET o mwimummy soumismsmnise s esie)ese e 1
150 217 888 Idler wheel complete ........ tesessssear e nanan 1
151 229 719 Slip plate ecevsssssisssrsssontnsssssassssnsnsnans 1
152 229 747 Swinging arm complete ...ccvcccnscnnsaass cenaane 1
153 210 362 Hexagorm NUE B 3 wumeieie v s smes s seiseis e sees 1
154 233 0B9 Screen plate complete with lnsulatlng plate .... 5
155 210 155 Serrated lock washer A 3,2 .ecieressscscocescsnns 1
156 227 254 Cynch socket plate sussesssnsssnnets s e F———— 2
157 210 144 LoClUEBBRET wimiesin s smisemn mcuimimnmimn e ewm e saey 1
158 229 635 Shiut=aff LaUsl i saleeme e esmie eeEEe el 1
159 229 756 Friction plate ceesescevsosrnccrosnosssssnsosnns 1
160 210 145 LOBRUWEBRBT 2,0 s am s eas os s assiss st sombesdsssss 7
161 232 988 Main cam complete ......... saseae s s e e 1
162 210 145 Lock washer 2.3 .esusessvnsessscacsnsaass craseen 7
163 200 528 Spindle  esaeieime el i yees e el ieevaae 1
164 200 650 Rubber bush seseceesonnoese A - e e 1
165 229 648 Bearing support ....icc0ir0nenn o WIMSTAN BN RN e 1
166 229 755 Cam follouwar lewsT sseesssascssensse Ce s anesnaeen 1
167 229 642 Lgal @pPing wvesiceilie e yaisiays e s v s s 1
168 200 522 SNA0 BRTAND s o e o ba 0t rens e nie e e e 1
169 200 458 Spacer bush ....0000.. ) W T R e e e D 1

i
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Pos.

Part.-No.

Description

Quan-
tity

170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
150
191
192
193
194
198
159
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
231
232
233
234

235
236
237
238
239
240
241
242
243
244
245
246
247

229
210
210
232
232
227
218
225
213
213
210
229
210
229
229
229
210
229
229
229
210
229
210
200
229
229
201
210
209
219
229
229
210
227
231
209
214
231
229
210
210
210
223
229
210
233
229
229
229
210
210
210
229
232
229
225
216
220
210
221
229
229

210
210
233
229
223
216
229
218
201
216
216
232
209

754
480
366
983
8950
045
155
753
920
921
145
700
145
650
686
634
586
674
698
757
145
654
147
687
660
633
187
145
368
049
758
704
145
060
0749
436
602
017
650
145
641
361
146
362
145
240
629
649
759
641
361
145
761
373
679
680
867
899
361
260
688
796

146
362
241
772
777
853
769
591
184
B30
831
995
424

Ball 'beBring aesesiceis s dineea i sinaninie s maianiiee
Fillister head cap screw AM 3X6  ..evvvenvsnnnees
Hexagon nut BM 4 L iusteinnnnsrennnneenenennnnas
Main lever complete ....... AT IF UEP RSt eI AUt

Begring bridge complete: wiusmyissnsaksriniiesssves
TENBEON: BETATIG. . i aoae i 55515 0 0 5 s 8700 viee n e 0m 4 Be
Hexagon screw M 4 X B couvrenvernsosrennnnennnss
Change actuator stud complete ......cveevninnnnns
Compression spring ...eeecuen. R S e N T
BUBH! i s i aate 5 e o S S o is o s e g s e e ¥ o
LOtK WRBNEL 20T oome v om meem e e sscrme v.em e emiss s s
Sulteh s8lide ..esesesms e e R e (R
Lok ‘washer 258 wwwesesinievie Vi el A e e e e
EXERRSLON Ul  Giaaian s e m e s e sies siee e oie o ece ore
Tension SPring  ceesevennvnnnrrssnnensrnnsnnnnnns
gtart 1eUar .. uweeeswessseie e e g a T e
Washer 3.2/7/0.5 St ..vvenn.. T P Yoy
S R == I e
Tension SPring  wuuseeesesenesnsenreanseacnnnnss

Chenga ldver completsl . eseesasain osiess e s

Lookuaaher 28 o sy sl R

Grooved pin ....... tesarrersaeseersasennrtarneune
Lock WaBHET 4 tiuiuuureniinrnnrnennnnennannnnnnes
ROLAINEE SPEENG v womwrammn e ovies s e e s sreis il o
Control rod .eisawea L e R i PR
Shut=off" alide Wi Caa e heae e s e
Fiction Washer . ...iiivieerrennnnnnnnensnnnnnnnas
Lgele MABHAT E0T  aur vomimwimnsn. sowin s s im0 e o255 e 5eia 4w
Ball .8 .« oeeeaae samame e AL e R Qe
Square section ...veeinenne e se e s e s s
Pawl complete ...ivieesssiscssnerncnnnnnsnnnnnne
Washer 3,2/13/0.5 St  weuveennrssenses R
Lock WASHEY 208  eaueeee s smies e s ST aTe
Bolt L T I T I S A s e es s s s s mE s
Cable clips comMplete  .ievieerenennrnnrinnnsnnnsns
Flat CONMBCEDT wivwmise s s emers o s e iiiese s waie s
AMB GonNBetor | uswes enevaaiisisiee I I YOS PSS g
Tensian Spring: idaein seeviees sinm s ene sases s e v
Start lever complet® ..u.iiervrsnronsersnncnnons
LoBK: WEBRAE 8 o wiwwmmmnmms s somes s myesice ve b e 8wl i
Washer 4.,2/10/1 St RN e e e A R 4
Hexagohn nut M3 suocessesesees L T T e——
Securing spring ..... e A B e
GUTAE DOBIETG e wmmueiwsscoinseeis: 5o e e e e e b e
Loclke washay 'Z:8 e s s esmieeves e s
Fitting plate complete ...civesnsecesens fea e
Positioning 8lide .. ieivnenennennrnnnnnnsnnsns
Leat’ APTing  swmessss sommeomeeemmi el ooms e eei s
Adjustor TEUVET: ape swe s @il s sie s
Waeher Ay T0F T SE  saitieioniisimiias,
Hexagon nut M 3 . ......... T e .

Lack WaBhBT 2.3 ..anewasuvios o el e E e e e e e
Baaring Brachket: wewaevivamessenbansyesiie e et
Fillister head cap screw AM X 3 ...vvvrnnsnnsnane
LEFL GBIE S nain e mmmmsnimmseuis o wisinmee seness s
Brake saction .essessseiss W R T e R e
Bouad lockWSBhary ooweecosms e yehieeeeee da
DUDUE WBBRBDY s eiie oo 606 60 5 5 0035 b6 3o 8010 8 01 rmve-s
Hexagon nut M 3 L .iuiuiuieieierrnnnnnnrennenncnnenes

ToR310N: BREING  camessmememmeme i sweeieee ciaaeie e s
AdJUEtING MOTaL wpediawimnataint S aiee s i eiieee
Skating lever compl., with adjusting screw and

Lorsion spring .. uiiseesessecnnnnsnnnnnsannnnnns
Lockuashiar 3.2 cossmsaesesiss ATRTHID B R R T R Tl
haxagon: nut BM 18  ceeesioisimeaiee deises syt siaes
segment.egmpls RNV TR SaE e e e e e o
Set screw M 2 X 4 iiiininrarenerirartnnannannns
BUTHE: o womimieiw amm donnmmse mn e s sie:s wee ey sireve afie o o s
Compression spring .....veeev... ieise s ainsienielsene
LB R DOLE S S v e S e e s dudis 5 eor e M
Tension 8PTING suueeerssserersosnnnsnnsssnnsesns
Adiuating WABHET  ceeesvvsvesivsne vieeas il ie
SAE BETBU BHODE o sesumieie s e e saive e ee v e s e s e 5
Look nut  co.aene O T T T L I T ey ., Ay —
Power cahle, US; COMPleta .cccevrnscencssinsossss
Riniature plig £or audio SAHLE ceereieeassieinals s

-.»_lr_,a_\_s—l—s—l—i-\]uM—L—h—\_\-J—>4mh)q_‘_\.:.:_\_\_|.q_;_;_\_u_‘_\_\_\_a_\—\-q—l—.\—h[\)—-\—\—\-q—&-q_\_\_hl\)_\_\_\_x_;_;
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s 4 Quan-
Pos. Part.-No. Description tity
248 207 303 Audio cable compl. with miniature plug and socket
oD plat. pRrong: ceassdvaissiGaneeiises teriasserana 1
249 232 996 Power cable Europa compl. ..... crsssssnsessen s 1
250 209 425 CYRNEN BT, WRTEE e em s e ssmmm s s 8o s 1
251 209 426 Evieh plug. BLEBK i eimeiseamereiminmeeeeivemsmsmeesy 2
252 226 817 Audio cable compl. with RCA-type plugs ......... 1
-k 229 987 Mounting instructions ............ o e e 1
*¥ 230 747 Shipping carton comple cievsssssssnsnse R 1
% 211 473 | Stroboscope washer 50/60 HZ  +uvecevreeernnennnes
%% 230 793 Operating instructions 1226, 4 languages .......
> 231 306 Operating instructions 1226 UAP ........ LA
*% 214 120 Hardware for cartridge mounting ............ oo
o 228 114 Adjusting lever ......ce0.. L e A 1
%% Parts not illustrated Alterations reserved !

Lubrication

All bearings and friction surfaces have
been adequately lubricated at the works.
Replenishment of oil and grease is only
necessary after about 2 years with nor-
mal use as the most important bearing
points (motor baaringsg are fitted 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 contact with the friction
faces of the idler wheel, motor pulley
and platter as otheruvise slip will occur.
Avoid touching these parts for the same
reason.

When lubricants of different types are
mixed, chemical decomposition frequently
occurs.

To avoid complications with lubricants we
recommend using the original lubricants
listed below.

The following lubricants should be used:

Renotac No. 342 adhesive oil
BP Super Viscostatic 10 W/30
Shell Alvania No. 2

Isoflex PDP 40

S5ilicone o0il AK 500 000

Molykote

i d A A e
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