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Technical data

Current type

Line voltage

Drive Dual 1224
Drive Dual 1225
Power consumption
Current requirements
Dual 1224

Current requirements
Dual 1225

Platter

Platter speeds

Pitch control

Wow and flutter
Signal-to-noise ratio Dual 1224

Signal-to-noise ratio Dual 1225
Tonearm

Pick-up head
{cartridge holder}
Stylus pressure
Pick-up cartridge
Dimensions
Weight Dual 1224
Weight Dual 1225

AC 50 or 60 cycle, with appropriate motor pulleys

110/130 W and 220/240 V selactor

Two-pole Dual single-phase asynchronous motor

Four-pole asynchronous motor

< 10 Wart

approx. B0 mA at 220 V 50 cycle,

approx, 115 mA at 110V B0 cycle

approx. 84 mA at 220V 50 cycle,

approx, 115 mA at 110V 80 cycle

1.45 kg, 270 mm ¢

33 1/3 and 45 rpm, automatic tanearm setdown cougled to speed selactor
Adjustment of approx. 1 semi-tone (6 %) at both platter speeds
<% 0.15 % rated in accordance with DN 45 507

Rurnble signal-to-noise ratio > BB dB o _ )
Rumble unweighted signal-to-noise ratio > 35dB in accordance with DIN 45 500
Rumble signal-to-noise ratio > 56 dB L ) )
Rumble urweighted signal-to-noisae ratio > 37 dB in accordance with DIN 45 500

Torsionally-rigid tubular aluminiem arm with vertical pivot mounting, harizontal self-adjusting
pivot mounting

Remavabtle, suitable for aceeptance of all {Dual 1224 all piszo electric) cartridges having 1/2”
mounting and adeadweight of 2 — 10 grams Lincluding mounting fixtures)
Continuously-adjustable from O — 8 p, reliable as from 1 p stylus pressure

See separate data sheet

329 x 274 mm + 2 mm tonearm overhang)

3.9 kg

4 kg

Dual Gebriuder Steidinger - 7742 St. GeorgeniSchwarzwald
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Fig. 2 Motor suspension and platter drive Dwal 11224
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Fig. 3 Motor suspension and platter drive Dual 1225
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Motor and Drive

The platter and associatsd mechanism are
driven on the Dual 1224 by a two-pole asyn-—
chroncus motor (125) and on the Dual 1225
by a four-pole asynchronous motor {150).
Both motors have a rotor balanced at tuwo
levels, polished bearing surfaces and en-
sure vibrationfree running. In addition,
the Four-pole motor is distinguished by

an extremely small stray magnetic field,
The speed of the motors is constant over a
supply voltage range of + 10 %, Deviations
in speed depend on, and are proporticnal
to, the line freguency, Adaptation of the
motor to 50 or 60 Hz powsr is accomplished
by changing the motor pulley (137/13%).

Two=pole motor (Dual 1224):

Pulley for 50 Hz Art. No. 232 896
Pulley for 60 Hz Art. No. 232 897
Four-pole motor (Dual 1225):

Pulley for 50 Hz Art. No. 232 698
Puiley for 6D Hz Art. No, 232 B899

137 150 154

The motor pulley is secured to the motor
shaft by a setscrew. When a pulley is re-
placed or exchanged it must be set at the
correct height {(see fig. 4),

The platter is driven by the idler wheel
(1529 wvhich is automatically disengagad

from the motor pulley uwhen the unit is shut
of f in corder to protect its driving surface.

Platter speeds of 33 1/3 and 45 rpm are se-
lected by raising or lowering the idler
wheel (152) to the appropriate stsp on the
motor pulley.

When the selector lsver (33) is moved, the
selsctor segment {10B) rotates. This causes
the lever (130) fitted in the slot of the
selector segment to move in a vertical di-
rection, The idler wheel (152) mounted on
the swinging arm (155) is lifted off the
motor pulley and set dowun again on the mo-
tor pulley step for the appropriate speed,



Pitch Control

For platter speeds of 33 1/3 and 45 rpm

the unit incorporates a pouwer-independent
pitch cantrol which parmits a platitar speed
variation of up to 6 4 (approximataly one
semi-tone).

When the pitch control knob {10) is turned,
the switch segment (108) and the switch
lever (130) attached to it are moved up or
down. This vertical displacement changes
the position of the idler yheel on whatsvsr
step of the motor pulley it has been placed,
by the speed selector, and dus to the ta—
pered shaps of the pulley effects approxi-
mately + 3 % variation in spesed.

Trouble Cause

Platter does not  a) Current path to motor
run when unit is interrupted
plugged in and b) Idler wheel (152) not
start switch in contact with platt=-
operated er
c) Motor pulley loeose
Pliatter does not ag Motor pulley is not
reach required correct for local
speed line freguency
b) Slip between idlar
whesl (152) and motor
pulley or platter

c) Excessive friction in
motor, idler whesl or
platter bearings

flumble in re- Worn idier whesl

productian

idler wheel does not
contact motor pulley cor~

Correct nominal
speed obtained

only at extreme rectly
ssttings af pitch
gontrol

Fig. S5 Motor field connezc-
tions (less voltags selector)
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Remedy

a) Check connection at syitch plate and
voltags selector
k) Check suitch lever assembly (130)

c} Tighten motor pulley
a) Change motaor pulley

b) Clesn friction surfaces of idler wheel,
motor pulley and turntable plattsr, If
necessary, treplace idler wheel, 0Once
the drive surface of the platter has
been cleaned do not touch it with your
fingsrs

¢} Clean and o0il bsarings

Replace idler wheel (152), clean platter
drive surface and motor pulley with grea-
seless solvent. {0lnce surfaces are cleaned
do not touch them with your Fingers).

Adjust position of idler whesl by turning
adjustment screw (12} so that ths fins
speed adjustment knob (10) is in the ceatsr
position by corrsct nominal {Fig. 4).

Fig, & Motor Field connec-
tions (with voltage selector)

vhich, according
to model, can only
bs used for 220 V
or 110 ¥ or 150 VY




Tonearm and Tonearm Suspension

The tonearm of the Dual 1224 and 1225 is
counter balanced and pivot mounted verti-
cally and horizontally. This provides ex-
tremely favourable tracking characteristics.
The tonearm head is removable. To aid ip
replacing or adjusting the tonearm head a
hols is provided in the chassis to facili-
tate adjustment of the tonearm head witheut
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 im the direct vici-
nity of the tonearm rest. This is carried
out by rotating the counterwsight.

Fig. 7 Tonearm bearing assembly

Fig. 8 Tonearm bearing assembly
(vieu from underneath)

68

58

55

241

245

212

225

223

The counterweight is designed so that it
can balance cartridges weighing 1 - 10 g.

For shock absorption {absorption of brief
shocks) the counterwsight is flexibly moun-
ted on the tonearm and secured to prevent
unintentaional rotation. The tonearm hesad
is designed to accept all cartridges with
internatiomnally standard 1/2" mounting cen—
tars and ueighing not more than 16 g. Sty-
lus fForce is set by rotating the graduated
spring housing {53; and thus tensioning or
slackening the coil spring contaiped the-
rein. The scale is calibrated for an ad-
justment range of 0 - 5 p, permitting ac-
curate setting witbin that range in 0.5 p
steps.

Replacing the Complete Tonearm
and Bearing Assembly

To replace the complete tonearm and bearing
assembly we recommend procssding as follouws:

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

2. Turn unit upside down, remove retainer
spring (1BB§ and: unsolder tonsarm leads

3. Remove main lever {223), disengage spring
{256)

4, Remove lock washer (227) and skating disc
(226), remove shut-off slide (225) from
eccantric pin on segment, ensure ball
(224) does not drop out

5. Slacken hexagon nuts (244), remove seg-
ment {245), then remove tonsarm, ensu-
ring that bearing pivot (33%) and compres-
sion spring (40} do nat drop out.

Tonaearm complete with bearipg frame asssm-
bly should be refitted in reverse order. The
unit is in normal position. Insert tonearm
complete vith bearing frame assembly and
lock in rest. With tonearm held in place
turn unit upside dawn. Placs segment (245)
in position and fit hexagon nuts.

Replacement of Tonearm

To remove the tonesarm from the bearing fra-
me unsolder the tonearm leads and set the
tongarm tracking force scale to zero. Uns-
creu locknut {65) with setscrew (64) and
bearing screw {68) (left-hand thread)., Care-
fully remove tonearm from bearing frame.



Tonearm 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 1224 and
1225 by means of a precision antiskating de-
vice.

The skating force is dependent on the tone=-
arm geometry, on the stylus force and the
tip radius of the cartridge stylus. The in-
ward pull of the tonearm caused by the
skating effect leads not only to undesirab-
le jumping of the tonearm when set down on
the record but also unequal forces an the
two opposite groove walls with resultant
unfavourable effects. These can be correc-
ted with the aid of a suitable anti-skating
device. By turning the knob (69) of the anc-
ti-gkating device located on the cover the
asymmetrical plate cam {238} is moved, This
plate cam has two diffsrent curvatures which,
according to the different scales used, for
spherical and slliptical tip styli and for
CD 4 pick=-up cartridges, move the skating
lever (241) out of its position of rest and
transmit the counter force to the tonsarm
by means of the tension spring {256).

Skating adjustment is set at the works for
conical styli with a tip radius of 15 +

2 um and for elliptical styli with measurs
ments of S5/6 and 18/22 um and also for CD 4
cartridges., The hexagon nut (238) 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 searvice station.

Trouble

Tonearm head not located parallsl to plat-
ter

Cause

Shocks incurred during transport have alte-
red the location of ths tonearm head on the
tonearm tube

Remady

Remove platter, slacken the screw on tha
tonearm head with the aid of a screudriver
inserted through the hole in tha chassis
provided for this purposs. Retighten scresuw
after aligning the tonearm head (Fig. 10).

Fig.

9 Anti-skating force

a

b

c}

Anti-skating 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 tonaarm,

Anti-skating mechanjsm
set to ""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 10 the tonearm via
the segment, The V-spring
presses the skating lever
against the plate cam,

As “b" but tonearm abo-
ve platter,

Fig.

iD




Fig. 11 Tonearm guide mechanism
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Tonearm Lift {Cue Control)

The taonsarm 1ift permits the tonsarm to bs
set down an the record safely at any desi-
red point outside the shut-off area.

Maving the tonearm 1ift handls (44) for-
wvard causes 1lift cam (235) to rotate. This
movement is transmitted via positioning
slide (212) to the 1ift pin which then
raises the tonearm.

Fig. 12 Tonearm 1ift (tonearm raissd)

Jonearm Guide Mechanism

A guide proove located on the underside of
the main cam (193) controls the automatic
1ift and seat-down of the tonearm as the
cam rotates through 350", Tanearm 1ift and
lowsring are controlled by main lever (223)
and lift screw {249). Horizontal movemsnts
are controlled by the main lever (223) and
the segment (240;.
Automatic tonearm set-down is designed for
12" and 7" records and is coupled to the
platter speed selector. Set-down points
ars determined by the spring pin of seg-
ment {240) contacting the positioning slidse
{212) which is only raised by the main lever
223) during the change cycle and thus mo-
ves within reach of the spring pin fitted
on the segment. In completion of set-douwn
or change cycle (tonearm sets doun on the
record) the positioning slide {212) is
raleased apain and returns to its normal
position, It thus moves out of reach of
the spring pin permitting the tonearm to
move horizontally without hindrance while
playing 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 {212} is thus relea-
sed and the tonearm descends slowly, con-
trolled by the viscosity damped 1lift pin,

The height of the stylus above the record

can be varied from zero %o 6 mm by turning
adjuster screw (43). Turning to ths right

increases tha height, turning to the left

reduces the height.

44 235 236 212

251 43 249 245



Trouble

Tonearm misses edge
of record

Tongarm strikes re—.
cord during change
cycle

Tonsarm does not
move onto record
when drop cycle is
started

Tanearm lowsrs 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
incarrect

b) Set-down point
ingorrectly
ad justed

c} Record not stan-
dard size

d) Friction surfaces
of tanearm clutch
dirty

Tonearm height ad-

justment incorrsctly

set

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

Insufficient damping
caused by impropsr
addition of lubricant
to damping compound

Shut=of f mechanism
has shiftsd out of
pasition during
shipping

Moving the start switch (33) causes change
lever (209) to rotate outyards. This ini-
tiates the following functions:

a) A lug rotates shift arm (180). The lat-
ter in turn by means of a tension spring
moves the change lever {130) and thus
the idler wheel (152) into engagsment
with motor pulley {137/139) and platter

9). At the same time the powst switch

16?% is actuated by the switch slide

177) coupled to the shift arm and the
platter starts to rotate.

b} Change lever (209) is brought within
teach of the cam follower lever (195) so
that the latter is pushed into the chan-
g2 position after subsequent rotation
of the main cam. '

Remedy

a) Carry out necessary adjustment by means
of right-hand selector lever {33).

b) Set right=-hand selector lsver to "45",
With a screwdriver inssrted through the
hole exposed turn eccentric pin wntil
the tonearm sets down approximately
1.5 mm from the edgs of the record. {Ad-
justment is only carried out for 7" re-
cords and is then automatically corrsct

for 12" records.)
¢) Use standard rscord

d) Clean clutch surfaces

Adjust arm height with adjuster sleeve (38).
Height is correct when stylus tip is 2 = 3 mm
above sslector lever (33} when arm is remo-
ved from rest,

Remove tonesarm complete with bearing assem-

bly {described on page 6). Removs lock uwas-

her (37), detach adjuster sleeve and remove
second lock washer ﬂST). Remove lock washsr

{253) on adjuster lever (214). Detach posi-

tioning slide from pin on adjuster lever,

turn slightly umtil 1lift pin {249) is relea-
sed. Remove lift pin. Clean lift tube and
1ift pin. Smear 1lift pin evenly with "Wacksr
silicone o0il AK 500 000". Smear 1ift pin

evenly with "Wacker silicone oil AK 500 000",

Reassemble companents.

Remove tonearm complete with bearing assembly
described on page 6). Remave lock washer
37), detach adjuster sleever and remove se-

cond lock wasgher (37). Remove lock washer

{253} on adjuster lever (214). Detach posi-

tioning slide from pin on adjuster lever,

turn slightly until lift pin (249) is rele-
ased. Remove lift pin. Clean 1ift tube and
lift pin. Smear lift pin evenly with "UWacker
silicone oil AK 500 D0O", Reassemble come-
ponents.

Before using changer after moving, run it

through start cycle with tonearm locked

on rest {selecter maoved to "start")

fig. 13 Start position

. i .
‘ . I i
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Fig. 14 Stop position

Fig.

15 Muting Switch

Cam wheel at zero:
Contacts of muting switch opened

Cam wheeli is turning:
Contacts of muting switch is closed

10

fioving the operating switch (33) also re-
leases the start level (208) which is pul=-
led towards the main cam by mesans of ten-
gion spring {207}. By this msans the shut-
off lever ?190) is moved within the range
of the dog on the platter pimion thus dri-
ving the main cam, The change lever (209)
is also locked. To praevent malfunctions the
operating switch is locked in position du-
ring the start cycle {rotation af the main
cam?. Just before the main cam reaches neu-
tral pesition (at the end 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 tonsarm locked on the rest. This
will avtomatically readjust the shut-off
lever which may have shifted out of posi-
tion.

Manual Start

Wihen the tonearm is swung inwards by hand
the pawl (202) an the shift arm (180} en-
gages on a square end pin fitted in the
chassis, retaining the shift arm in this
position and thus the idler wheel (152)

in engagement with the platter.

The slide (177) linked to the shift arm
actuates the power switch and sets the plat-
ter in motion.

On reaching the run-cut groove the tonearm
automatically returns to its rest position
and the unit shuts itself off. If, however,
the tonearm is lifted off the vecord before
completion of play and returned to the rest,
the pin of segment (245) rslesases the pawl
(202). The tension spring then returns the
shift arm to its initial position, opening
the power switch and disengaging the idler
vheel.

Stop Switching

When thes operating lever is moved to "stop®
only the starting lever (208) is drawn for-
ward., As a result, the shut-off linkage sen-
gages with the main cam, The cam follouer
lever remains in stop position. When the
tonearm is on its rest and the operating le=-
ver is pushed to "stop", the change lever
must not jam.



Muting Switch fig. 16 Record Drop

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

199 173 132 A 193 180 223 202 212 245

Record Drop

Insert the appropriate spindle - AW 3 for
standard rscords {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 (193; whose cam surface guides the
cam rocketr (A) and the change actuator stud
(173). The resultant dovnuard movement ini-
tiates record drop via the changing spindle
or avtomatic spindle,

The record drop cam is located on the main

cam so0 that record drop can cnly take place
when the tonearm is over the tonearm rest,

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

Fig, 17 Actuating "change" or "shut-off"

Shut - off and Change Cycle

The dog (M) of platter pinion {PR) and
shut-off lever (190) actuate both the chan-
ge cycle at the end of the record and shut-
off after the last record in a stack is pla-
ved.

At the end of a record the tonesarm moves
towards the center =zt an accelerated rate
due to the increased piteh of the grooves.
This motion carries shut=-off lever (190}
towards the dog by means of shut-off siide
{225}, The sccentric dog pushes the shut=-
off lever {190) back at each revolution as
long as the tonearm advance is only onse nor-
mal record groove. (Fig. 17 a)

The run-out groove with its steesper pitch
moves the shut-off lever {(190) against the
dog with greater force so that the shut-off
leueg is picked up and moves with it. (Fig.
17 b

The main cam {(193) is thus moved out of its
neutral position into engagement with the
pinion of the platter. {Fig. 17 c) PR M 193 191 190 295

11



Fig. 18 Change Cycle Shut -off Mechanism

The shut-off and change functions are de-
termined by the position of the cam follower
lever (195§. After every start or recard
drop the cam Follower lever (195} is moved
to stop position by main lever (223) {langer
end of the cam follower lever towards ths
center of the main cam).

As the record is dropped the cam followsr
leusr (195) 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 thers are no more records on the spindle
its dounwvard movement is locked and the cam
rocker cannot turn the cam followsr lever,
the lever remains in stop position and cau-
ses the tonearm to lower onto its rast.

When main cam (193) returns to neutral posi-
tion the lug of shift arm {180) is able ta
move into the recess provided in the main
cam, actuate power syitch {167) and disenga-
ge idler wheel (152).

Fig. 19
Trouble
iggb Platter stops after sutomatic set-down of
tongarm
\‘--__--/
L Cause
a) Shift arm (180) not locked by pawl (202).
b) Powsr switch has interrupted power sup-
ply {has switched off)
Remedy
a} By turning the sccentric pin on the pawl
b} By adjusting switch slide (177) maximum
play between switch slide and shift arm
(0.3 mm}.
Fig. 20D
Trouble
The last record of a stack keeps repeating

Cause
Daefaective spindle

Remedy
Raplace spindle

12



Trouble

After adjustment of the taonearm set-down
point for 7" records the set-down point for
12" records is incorrect

Cause
tcecentric pin (E)} of adjuster lever (214)
out of adjustment

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

Trouble .
Record dreops 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 rocksr
when "stop" function is initiated

Trouble
Records do not drop

Cause
Cam rocker has insufficient travsl

Remedy

Adjust travel with eccentric screw on cam
rocker. Adjustment is correct when, with
the main cam in newtral peosition and the
changing spindle locked, the three supports
aof the changing spindle describe longitudi-
nal movement of 0.2 mm when the change ac-
tuator stud is pushed up

13

Fig. 21

Fig. 22

Fig. 23

02mm

/128"




Trouble
Stylus slips out of
playing groove

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

Tonearm moves with

stylus pressure and
anti-skating scale

in zero position

a) outwards, b) in-
wards

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

No sound. The short

circuit of the pick-
up leads is no lan-

ger brocken

Motor will not shut
off when tanearm is
on arm rest

Acoustic feedback

Cause

a) Tonearm not balan-
ced

b) Tonearm contact
pressure insuffi-
cient

c) Stylus peint worn
or splintered

d) Excessive bearing
friction in tone-
arm bearing

8} Steel ball (224)
of shut-off slidse
missing

'f) Antiskating ad=

Jjustment incor=-
rect

a) Excessive bearing
Friction

b) Lift pin sticks
in 1ift tube

a) Anti~-skating de-
vice aut of ad-
Justment

b) Excessively taut
tonsarm leads
producing torgue

Muting switch malad-
justed. Clearance
betwesen caontact
strips on muting
switch excessive

Clearance betyeen
wipers and contact
strips absent or in-
sufficient

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

a) Chassis parts
{e.g. connaction
leads) are tou-
ching base cutout,

b) Connecting leads
are too taut

14

Remedy
a) Balance tonsarm

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

c) Renew stylus

d) Check tonearm bearing

e) Renew steel ball (224)

f) Correct anti-skating adjustment

a) Eliminate friction by adjustment of bea-
ring screw {setscrew 64) and check ba-
larce

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

a) Adjust skating lever so that skating
spring acts correctly at tonearm pivot

b) Slacksn tonearm leads

By bending contact strips, Adjustment is
correct when, with the main cam in nsutral
position, the gap between 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. Movs leads

b) Slacken or extend leads



Replacement parts

Fig. 24 Exploded view, above chassis
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Pos. Part-No. Description Eg:;-

215 470 Automatic spindle AS 12 . .ieevreassrsssvssssonan
213 BYs Avtomatic spindle AW 3 . ..isrsrrarrrmernsssseaa
220 213 Centring piece +ivvernenvanrnnan .
200 799 Plate PIN  ceesrrinrsvanrrrrsesanstssscssstssssenn
214 Q54 WasherT .. eeenvrrsaacasrassaastastascesssrsnnsnna
200 543 Retaining ring S hacarr bt b eabdasada sttty
229 732 1 < R Chri s iaaasresarrae et
232 970 Turntable mat compl. with ring and washer ......
232 971 Turntable compl, with mat ... iiiiienrervennnnres
229 743 KNOD it iis i estarrescsnasrensrernsmeacratasssena
229 733 Scale TiNg .ceeiiuisetonetisrorarrsrnsrannssssnsnsa
228 111 Adjusting SCLBW  sisvsrererrnrerssssssossassssnnae
230 529 Threaded pPiBCE . vveivrensnrnrrnssssssssssssssnnn
230 521 Compression spring blus (1224) .iiierveorssnnsns
230 523 Compression spring {1225) .uvisuiivsnrssorssnnsas

Y
O WO =3 0h W b =

'y
—

EESE—Y
PN o)

15 200 723 Rubber damping block ..viivinrericonrsrssennanns 12—~
16 200 722 SEEE)l CUP  cuiseitiassoresrosancrsnsssnrsasanrens
17 232 972 Spring mounted footing compl. E122dg tesearerenn
232 975 Spring mounted footing compl. (1225 Baenananaas
18 232 976 Tonearm head compl. +.ieuieitsreisnersssssssnssnanas
19 231 992 Contact plate compl. with mass sheet ...........
20 201 132 [ 1 1 S
210 182 Bowed lockwasher 4.2/8 . ..iviiiiivenrssssonsnnsns
210 63D Washer 4.2/8/0.5 St tevevrcrrovosrrassaaanasssns
210 197 RING 47048  suveeronvesnncensonnssnssnssocscannss
215 430 Cartridge mount TK 74 compl. .eiceenvsrsncnvsanes
232 978 Tonearm rest compl. ...vireenriiiitiinenssnorsenns .
216 361 Hex nut BM 3 ........... Cerhatassresraaesesrenns {3

280 718 Compression SPring .c.eeeeeececancssansssnncsoane
2190 624 Washer 4.2/7/0.3 St  tiivrorrncrnnncnn eetenaaaes
201 632 Rubbser wWaSher .teivieaisrrsoreronornansasasassnnns
200 713 Washar +.ievanceneaaenns Fes s s su st s s s e e e
200 712 SPTinNg CUP s iveinausescossontorerososassvsnsnnsns
200 711 Lockuwasher .. evsnesesonctssstssscrsssssssssssnnn
229 767 Switch lever compl., ......... farerrev s e v e e i
225 096 Dual emblem ..oviiineertiivotssirosvsosnssnsonnors
232 999 Blind 1224 compl, .iiiciavinsanerososnsssssnssnnny
232 9698 Blind 1225 compl., .sevrvrsrvrnsnsosnrarns tee e e
36 216 844 Guide tisessscsrnssarsossssarsrssrrsanssnnnsnnns .
3ar 210 143 Bowed lockwasher 1.5 L. iviiaaiirinscsnsarssssens
38 218 318 Positioning slesve ..svesvsvarrnnnnsnrennen ceeana
39 229 655 Bearing peak +.uaeccarattoairrirrressonsersrssons
40 229 685 Compression SPTiNg v eeevorvrenssnnssnsnsnnnsssss
41 210 469 Machine screw M 3 X 8 .. uevavrsarsnsrcrcansnsnca
42 233 D04 Dress plate compl. with lifting belt .......000s
43 229 631 ADJUSLIND SCIOW v evvivsvavasnsnarassussioreossans
44 229 745 Lever COMPl. ..veeirerenrcnnsnnnsasnsrarsnnosrcnns
45 210 353 Hex nut BM 2 ... enieerncansanaas fed i e es e raane
46 232 997 Mounting plate compl. +.eesvereeenssvsrrnsnnrres
47 213 260 1 T
48 214 047 Special SCTEBU sseeeressrssressrssrssrrsrarrnress
49 214 210 Shipping scTew COMPl. ... ereverrnrvrsnsrnroansnans
54 233 000 Tonearm coOmMPl. c.ovreenesssmnssanrnvaatsasssssstnn
55 233 001 Weight compl, +esiiivertncennarsrenocnsrorosrvrene
56 229 788 = 1 T < N T Y
57 233 003 Bearing Compl. .. vivassnrrevanannnassnsnassssans
58 232 985 Spring housing compl. ... ... it
59 2289 725 Plate +.iicuiiatnioiossnssssnssssncossnasssnssnns
&0 203 475 Sunk scrow M 3 X B L eviiieinsorvrnsovanssravanns
51 229 723 Locating SCTBW  sevvsrrsrrrrrmrntntanrasanssnnsns
62 232 068 Compression SPring .«.cruisverersrrrrrrssvsssnrssanns
53 218 043 WasheT 3.2/7/0.5 St cuvrrrreervnroneansssnesanes
G4 217 438 Threaded TOO 4.t iiivrirssierorsacaossrsrssonnanns
€5 229 721 Locknut . iseeneeisenrenrrrronrsssasnssnsssesserses
66a 232 986 Connecting lever bracket compl. ..eevevvcensares
67 229 720 Needle .iivaesaioressnrnrrrernnssrnrssnssnsssssonnes
68 229 738 Bearing screw Compl. ...isiitiriiiiiiisressraaran
69 229 794 Antiskating Knob compl. «everrresranrsrssesnsnns
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Fig. 25 Exploded view, below chassis Quan—
Pos. Part. No. Discription tit
¥
100 232 439 | Spring washer 6.4/11/0.15 ......... P 1
101 229 373 Adjuster whesel ...... N 1
102 210 586 | Washer 3.2/7/0.0 ST  t.vveinnncsonnnsnccrvrosannns 1
103 210 362 Hexagon nut BM 3 .. inrnrnnssrsnssinsnnsosns 5
104 228 112 Adjusting wheal ..veiiieneeronrsnanaanrrsnsnsanss 1
405 210 182 Lock washsr, thr, ........ serraeas PR PO P 1
106 228 113 | Washer 4.2/8/1.0 ST .evsecrrnnonnnans 1
1a7 210 146 Lock washer 3.2 ...t iiiauverorsssnnssisasannncans 2
108 229 370 Selector segment ... ... iiiiiiiiiiiiiiiiiiaeas 1
109 229 714 Compression Spring +...evvess tovssrstsnasasnsvans 1
110 229 663 Bracksat complete ....ciiiiernrssssrsssirsssssnans i
111 210 472 Fillister head cap screw AM 3 x 4 .. iiiicuvasnns 2
112 229 718 Bearing spindle .. .iiacevevrnencenna Trrrsersraaen 1
113 210 369 Hexagon nut M 5 L. iernerrnirernsensnsosnsonnsnns 1
114 204 608 Washar . .iiiiiniiviaancans C b e e r s s d b bade by 1
115 204 606 RubberT wWABShEE ...iiiereieiatasscsssssassrnnnrnnaas 1
116 204 607 SPacing WasheE .t .iiiisrtreinsi ot s eerrssensnrnnns 1
117 230 470 | Pad 50/60 Hz {1224) .......... 1
118 228 471 Scresn plate complete ... i iiiirriiiei s 1
119 233 038 Top bearing bracket complete ......iciveeiviiciven 1
120 233 023 Rotor complete ... vuviirrvinannnrrrassssacsrrroses 1
121 233 027 | Stator 110/220 ¥ complete (2-pole=motor} ........ 1
233 D25 Stator 150 V complete {2=-pole motor) ....eciiiaen 1
122 210 522 Fillister head cap screw A8M 4 x 18....... ... ... . 2
123 233 D35 Bottom bearing bracket complete .......cciiiaiias 1
124 228 472 CenterTing SCIBW ... vveioiusvssaisionsnsscaniasansn 2
125 233 021 2-pole motor AM 203 116/220 V complete ....evonne 1
233 022 2=pola motor AM 203 150 V complefte ....ivvvnvnvnn 1
126 229 374 Regulator wheel ...cieiiiirsesssssssssssrorassanas 1
127 229 695 Regulator plate .........0cciennnanas ferrraresanas 1
128 210 800 | WasheT 3.2/8/1 ST  teerrvrvveonnonsnnornrvanessnes 1
e 129 229 716 Compression spripg ..oiiurirreiaraninerannnananas . 1
1243 130 229 672 Change lever ........ Pareaacercaasarar st ary 1
- 131 229 372 Adjustment washer ................... errraaaares 1
132 229 748 Screen plate ........ fasacseererar e - 1
133 232 987 Muting switch complste ......... vesmanaae [ 1
134 211 614 S01dering luQ cesessissisrossrassssssssrssssnseas 1
135 210 489 Fillister head cap screw AM 3 X 3 +iiivrvrvanines 2
136 210 366 Hexagon nut BM & ... eininnnrensnrsrrssssssciaan 3
137 232 B98 | Motor pullay 50 Hz complete 51225) i sssassaes 1
_ CE 232 899 Motor pulley 60 Hz complete {1225} ..iieeeeeeronnn 1
U N e 138 230 559 Set screWw M 2.5 X F.5  teteestratauirsorestonainnan 1
D241225 206 227 248 139 232 896 | Motor pulley 50 Hz complete 512243 1
R - 232 897 Motor pulley 60 Hz complete (1224 P e st 1
249 - 257 140 230 559 Set screw M 2.5 x 3.5 ..... ... Prasearas e 1
. 141 210 472 Fillister head cap screw M 3 X 4 L ..ciriareannses 1
142 210 615 | Washer 3,.2/20/1.5 4iiveeriianncnnnanarnns 1
143 228 932 Screen Plate L. i rieescrrara st e st easnanan 1
144 233 038 Top bearing bracket complete ....viivesinarveanan 1
145 209 939 Cabls grommet ........ P s estraan s esr s enes 1
146 233 D20 | Stator 110/220 ¥V complete (4-pole-motor) .v.e.... 1
233 018 Stator 150 V complete (4=pole motor) ..veeseveeos 1
147 233 016 Rotor complete ... eieeieriovinnerinnsstnsasssnans 1
148 233 033 Bottom bearing bracket complete ....i.cecvennnn . 1
149 228 472 Centering SCIBW  +sevssenresssssssssassisssssnssasss 1
150 233 014 4=pole moteor AM 400 110 = 220 ¥ kpl. ...iieiueian ‘e 1
233 015 4=-pole motor AM 400 150 V kpl., ....... Searerreran 1
157 210 146 Lock washer 3.2 ..o .errinenronnrsrerarssesnatnnas 2
152 217 Bas Idler wheel complete ....ceviiiinininacorrornvans 1
153 200 633 Lock washer ...iceivevaorocnsnennnnns [ vavana 1
154 229 719 S1ip plate i vrineiiinrrotnitnrcnsrnacrsnnsannes i
o - = " - ) 155 229 747 | Swinging arm complete c.eieeiiiiiiiiaiai i, |
{mj;.-'uac':‘_-f@a?arisz\b_49 e -4 264 156 232 997 | Fitting plate complete ..vvievivievrnnnrnnnn i
e 5 - i 157 229 660 | CORbEOl TOO  tutivviinensrinninnarsvrsonanasasasns 1
; | ek ' 158 223 625 | Lock washarT 3 ...iiiicriiirinananassanrvssssnssns 1
i D 159 233 012 Switch plate complete ...iiiiiineiiveiniiaannanas 1
233 013 Switch plate UL with special capacitor complete 1
160 209 SD5 | Capacitor 10 REA1000 Y/10 B creervnrriironnnernns 1
230 355 | Capacitor 68 nF/ 250 v/20 % ......... 1
161 230 148 Switch slide tveevesrnivairosnsorsntiaannens e 1
162 230 151 Slide i essesesursasssitesisstsanratsaaccaarnoran 1
163 230 296 Tension SPLing  civeseerrisossnenvensstnosoans e 1
164 219 260 2T = = b o I £ T 1
165 233 010 Power switch cover complete ....vivecccerrrrnsvas i
233 011 Cover UL complete {for KS 4 with connection plate) i
166 210 498 Fillister head cap screw M 3 X 2B  ..cieevrnrnanns i
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Pos.

Part.

Na.

Discripticon

Guan-
tity

167

168
169
170
171
172
173
174
178
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
92
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
231
232
233
234
235
236
237
238
239
240
241

233
233
233
233
210
233
218
229
213
213
210
229
210
210
229
229
211
229
231
210
210
210
200
210
229
229
218
232
200
2239
200
229
210
232
227
219
229
229
210
227
228
229
229
229
229
210
229
229
229
210
210
210
200
229
229
200
210
232
209
229
201
210
231
209
214
209
209
225
232
229
229
216
220
210
229
229

009
008
007
006
501

oos
155
753
gz0
5921

145
700
145
145
674
98
586
690
017
145
641

361

687
144
635
756
145
988
650
755
522
754
366
999
D45
049
758
704
145
gue0
650
686
634
757
654
147
629
649
759
641
361
145
528
648
642
458
480
593
358
833
187
145
079
436
602
425
426
761
373
679
680
867
899
361

688
796

Powsr switch complete ............ rrresrasearaes
Power switch UL with special capacitor complete

Conngction plate complate ..iiviiiiiniiincennenns .
Connsction plate cover complete .....civcivinnnes
Fillister head cap screw M 3 x 35 ...vvuvvsnrnans
Connection plate complete with cover .....:ee004.
Hexagon screw M 4 x 6 ........ . ceseens
Change actuator stud complete ........

COmMPression Spring .....evivverrsnvosnnsonnsonnas
Bush ...... Fe st aa s iirsrrraaaes
Lock washer 2.3 .. ..u it issiasrenssneranannana .
Switch 8lide . ovivritie it essossressosssstsasnnnas
Lock washer 2,3 .. eivernsensessossrsessnssatsassnsnan
Lock washer 2.3 ......... tarerererean siarrsseraas
Shift arm ..o eiiiiinencaanas Fear et e e ey
Tension spring (..o veveenn fraeraaas Praasarasrerana
Washer 3.2/7/0.5 ST +..vvvenrn. Serrresasareasaean
Start lever complete ... iiiiiiiiireirrennaaennn .
Tension SPring svveeivervenssrsnnansnrnnens e
Lock washer 2.3 ...ivieitiiniiiiscesnnans rerrara s
Washel 4.2/10/1 5T  tiiiiiiiiianreesninnenvannnes
Hexagon nut M 3 ..., isiiiiencennnaan veasraraas
Retainel SPLing +.uvins it vronesrevansaresonnnnns .-
Loeck washer 1.9 ... iveciieaenannn rereassrearsaerans
Shut=off lever ... iivsvavevennenes Precasseracaaaa
Friction plate ...seiievereerverarvicsococcnnnnns
Lock washser 2.3 ....¢...... P serreseseea i
Main cam complete ......... Frrrr e sttt aa
Rubber bush .....c00iivunnn.. Preaata e ra e aen
Cam follower lever ....iiiceceaaaca sear i aaas
SNAP SPTiINg s itvesttiatetacncatocacansssnssssssrass
Ball bealing .uievivearorirocsensvnnsonns et reseaa
Hexagon nut BM 4 ... .0 iiiennnnnnn srasesssssaa
Bearing bridge complete ..ieveercvirervananan [P
Tension s8pring +.isesessrsssessscnnennnnn ceser e
Sguare section L ..iiiiiiriiirert it anns vearae
Paul complebe L .cueeeiriitrerraniorinsnsornnannnes
Washer 3.2/13/0.5 ST  4\vvvrervansarrornsennrnnses
tock washer 2.3 ..., i... P e ser et r i aas e
Bolt ..... Ceeateses et a bt et it e s asseans
Shoulder nut ...t ssecnenanan crrressees
Tension SPriNg  +eeersrttirosvnrernnnnnns trrerereea
Start lever ...iiiiivias B e
Change lever complete ......iieeiiinnnnnans crraas
Grooved plan ... iincrnncnns P Y Tttty
Lock washer 4 .....covvuvunn. et ittt ey
Positioning slide .uvvviniiiiinninnnaarnonnsnonns
Leaf spring ,..... ettt et s verrraee
AdJUSEET 1BVBT v ivinnttss tasntnanancnssnsanea
Washar 4.1/10/1 5T ....... Ce et eeree e i
Hexagon put M 3 ...... B N craa
Lock washer 2.3 i iiiiuucriecnesreranssssosennnvnne
Spindle  ciieeiiiii i iy
Bearing support .. ..ii ittt [N
Leaf sprinog v eisvrnivrernnnnnnns Prar et s et anaan
Spacer bush ...t in it it e sty

Fillister head cap screw AM 3 x 6 ...... cerereaeas
Main lever complete ..iiiiviieiiana,

Ball 4.0 iiunveevcvsroanssvininnnen Peessresvenens
Shut=off slide +...iieiceiicrrrsseivsstsvsnnnrnnas
Skating dise .uusiivinrrennnncarrnrnotssnssensras
Lock washer 2.3 ........... Cereeaia et
Cable clips complete ........ Cr e st es e
Flat connector .+ .o.vrvivreiivevertrosacnnans PPN
AMP conneCtor s evnin it e rr sttt osstaatnnnnonea
Cynch plug, white ....i.iiiiiriiiiiotssnensnaneena

Cynch plug, black ..vesrenrevessvssncenaan resiuaa
Bearing bracket ............ e
Fillister head cap screw AM 3 x 3 ...
Lift cam ..uuiuiriviiisssossssncannns
Brake section ... ieuiinsenrnnnrenveas
Bowed lockwasher ....vcicciveenocninas
CUPVE WASHEL vt ierusraccrnososssiccnnnrrsrenanes
Hex nut BM 3 i iiiitnosissernannnerasennansnsns
Torsion SPTing  cieeeerececnonvrrrroesronannnnsnas
Skating lever compl. with adjusting screw and
LOrSion SPTing  sivesre tatnreresssonrncnsasiannses

_.)u_y_\_\_sa_\NN.b\.p._s.q_\_s_s_y_\_\A_x_a.qu”\)_s_\_\__\._\.._;A_\_\A«.q_.;..;._;_\_s_\_s_x_s__y.._y-q_\_s|\)_;uy\)_q.;_y-__,_s_sq.q_:-q_;_\_\m_s_\_s_s_x_z
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Pos.

Part.-No.

Description

Guan-

tity
242 210 146 Bowed lockwasher 3.2 ...+ iiiinmnacanan Crarrtreraa 2
243 221 260 Adjusting SCTew ..ieviiasasinraans Geserrerr it 1
244 210 362 Hex nut M 3 .,..civaeinann. M ersresb bbbttt ba e 5
245 233 002 Segment compl., 4.t iiiiivirrtrrise it srraasans 2
246 229 772 Threadaed pPin . iierer it ossssssssssscssssssnasasan 1
247 223 777 [ 1
248 216 B53 Compression SPTiNg +.evseeciosensssssrsssrsasnsssan 1
249 229 765 Lifting bolt 4. iviienrnioirnnssrssssrssssnnnaa 1
250 223 146 ‘5ecUring SPTiNg .o vrvrrescsnnsasarasansarsnrrasss 1
251 229 362 Guide bearTing .eveveresenrosssrnrarassrarnronssns 1
252 210 145 Bowed lockwasher 2.3 ........ veemena rererraaasee ?
253 210 145 Bowed lockwasher 2.3 ,........ bt va et as ?
255 201 184 Adjusting washer .......... remr e ar bty 1
256 218 591 Tension Spring i evsvverestetoisssscatasvassnns 1
257 210 362 Hex nut BM 3 ittt itnetistssianeasvsasanssnnnen 5
258 210 155 Toothed washer A 3.2 cicererioarroinacssreresesnns 2
259 233 089 Shield compl. with insulating plate ............ 1
260 227 254 RCA—type SGCKEE PLALE  wvvvrvevecnrrvnsnsasennens 1
261 210 480 Machine screw AM 3 X 6 L ivvereavsareassrssssscaans 2
262 232 995 Power cable America compl, L...iccvinsnsaccns - 1
263 205 424 Miniature plug for audio cable ....ciiisvveinens 1
264 207 303 Audio cable compl. with miniature plug and socket
for plat Prong  ceeeesicrottnsaasssassssssssscnes 1
265 232 995 Power cable Europa compl., ...iiiiiaavnsnssnvsnns 1
266 226 B17 Audio cable compl. with RCA=~type plugs +.ccsiaas 1
*% 214 120 Hardware for cartridge mounting ....evcevnseians 1
*¥* 230 747 Shipping carton compl: civiiinivcanarrnvavionnse 1
% 229 987 Mounting instructions ....ecievenessnransnsnvans
* 211 473 Stroboscops washer 50/60 HZ .. ueivrvrrnnennonnes
*¥% 230 582 Operating instructions 1224, 4 languagas .......
*¥ 230 637 Operating instructions 1225, 4 languages .......
* ¥ 231 207 Operating instructions 1225 UAP ...iieiivaisnsanns
1% 228 114 ADJUSELING LEBUVET  veuuucnnvvrcrtvnoseovenooosnonss 1

*%* Not illustrated

20

Alterations reserved






fig. 2& Lubrication points ahove chassis Lubrication

All bsarings and friction
surfaces have besn adeguate-
ly lubricated at the works.
: Replenishment of oil and
/ grease is only necessary
/ after about 2 years with

[ ] narmal use as the most im=-
portant bearing points {(mo-

tor tearings) are fitted
with sintered metal bushes.

Lubricants should be applied
sparingly to bearing points
anivhating and friction surfaces, It
is important that no o0il 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 different
types are mixed, chemical
decomposition frequently
occurs.,

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

The follouing lubricants
should be used:

fig. 27 Lubrication points below chassis
Renotac No, 342 adhe-
sive oil

BP Super Yiscostatic
10 W/30

Shell Alvania Mo. Z

Iscflex PDP 4D

S5ilicone oil AK 500 000

Molykote

A O
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