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Dual 1228
Service Manual

Technical data

Current type

Line voltage

Driva

Power consumption
Current réquiramen ts

Platter

Planer spoeds

Piteh eontrol

Speed check

Wow and fluiter
Signal-to-noise ratio

Tonearm

Tonearm bearing friction

Pick-up head
{cartridge holder)
Stylus pressura
Pick-up cartridge
Waight

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

4-pale synchranous motor

< 10 Watt

approx, G4 mA at 220 V B0 cycle

approx, 115 mA at 110 V 80 cycle

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

33 1/3 and 45 rpm, automatic tenearm setd own coupled to speed selactor

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

with light stroboscope far platter speeds of 33 1/3 and 45 rpm adjustable for 50 or G0 Hz
<+ (0,00 % rated in accordance with DIN 45 507
Rumble signal-to-naise ratio -~ 59 dB .
Rumble uzweighmd signal-to-noise ratio > 39dB i Sdcandance with DINA5500
Torsion ragistant, aluminum tonaarm in universal four-point gimbal suspension

vertical < 0.008 p

horizontal < DOD1Ep

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

af 2 — 8 grams (including mounting fixtures)

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

soo separate data sheat

4.3 kg

Mounting dimensions and

mounting board cut-out see installation instructions

Dual Gebriider Steidinger - 7742 St. Georgenl/Schwarzwald



Record

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

Powsr for the turntable platter and the
changing mechanism is supplied by a four-
pole, split=pole synchronous motor suspan=
ded by radially loeated slastiec mounts and
having a very small stray magnetic fiald as
well as little vibration.

The speed af the motor is indapendent of
line voltage, temperature or load varia-
tions. Speed is dependent on; and propor=
tional to, power line freguency. The motor
ie adapted to S0 or 60 cyele (Hz) power li-
ne frequencies by the correct choice af the
motor pulley.

Pulley for 50 Hz
Pulley for 60 Hz

Art.=No. 232 900

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

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

from the motor pulley when the unit is

shut off in order to protect its drivinmg
surface.

Platter spaseds of 33 1/3 and 45 rpm are sa=
lected by raising or lowvering thae idler
whael (150) te the appropriate step on tha
motor pulley.

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

220-240V



Stroboscope Fig. 5 Stroboscope

The exact adjustment for the 33 1/3 and 45 @7?3
r.p.m. can be done and controlled with tha
help of the strobe. |

Tha rimng of lines on the strobe will appaar
to stand still when the corresponding cho-
sen speed (3% 1/3 or 45 r.p.m.) rotates at
the correct speed. %

I1f the ring of lines move in the same di- i
rection as the turntable platter, the speed

of the plattar is too fast, when the lines
moue in the opposite direction of the plat-

ter; then the platter is rotating slower ‘
than the chosen speed.

The adjustment is made with the Var. Pitch s |
knob (13). N >
Toe change the cylinder—head screws of the

strobe, loosen then, strobe housing (74) on
"50" or "60", push it and tight the screus
again.

After removing the housing top (75) te glou
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
front),

Trouble

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

Cause s1arl ¢

a) Defective neon lamp
b) Current path is intarruptead

Remedy

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

] from the front).

b) Check the connection on the power supply I 1

switch and structure parts. I

Fig. 6 Circuit board {output stages)

Fig. 4 \Wiring diagram

CiB




Fig. 7 Position af

wheel

Trouble

Caorrect nominal
speed obtained
only at extrems
sattings of pitch
control

Platter does not
run whan unit is
plugged in and start
suitch operated

Platter does not
reach required spesd

Cause

Idler wheel does
not contact motor
pulley correctly

a) Current path to
motor interrup-
ted

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

c) Motor pulley
loose

a) Motor pulley is
not ecorract for
local line Fre-
quency

b) Slip betuween 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).

Whan the pitch control knob (13) is turned,
the switch segment (108) and the switch le-
ver (130) attached to it are moved up or
doun. This vertical displacement chamnges
the position of the idler wheel on whatever
stap of the moter pulley it has been placed,
by the speesd selector, and due to the ta-
pered shape of the pulley effects approxi-
mately + 3 % variation in spaead,

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

a]l Check connection at switch plate and
voltage selector

b) Check switch levar assembly (130)

e) Tighten motor pulley

a) Change motor pulley

b) Clean friction surfaces of idler uwheel,
motor pulley and turntable platter. IFf
necessary; replace idler wheel. Once
the drive surface of the platter has
been cleamed do mot 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
im the chassis. After aligning the pick-up
head retighten screw (Fig. B ).



Tonearm and Tonearm Bearing

The Dual 1228 has a light, torsionally ri=
gid metal tonearm in a gimbaltype suspan-
gion. The actwal support is prowvided by
four hardened and precigion-polished steel
points testing in precision ball bearings.
Tonearm pivot friction is thus reduced to
a minimum.,

Vertical pivot friction
Horizontal pivot friction

0.008 gram
0.016 gram

referred to stylus tip

it therefore guarantees exceptionally good
tracking characteristice. The tonearm head
is removable. Before setting the corract
stylus force for the particular cartrige
installad in the tonearm head, the tonearm
should be balanced with the stylus force
setting dial at the zero pesikion. Coacse
balancing is accomplished by sliding the
counterweight (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 ba balanm-
ced. For the absorption of vibration and
rapid small shocks, the counterweight is
coupled te 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
internatienelly standard 1/2 inch mounting
centers;, and whose weight does not exceed
10 grams. Stylus force is set by turning
spring housing (58), uhich 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
uithin that range.

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

1. Fasten complete unmit in repair jig. Set
stylus Force to zero and lock tonearm.

2. Turn unit upside douwn, remove retainsr
spring (193) and unsolder tonearm leads.

3. Remove main lever (173).

4. Remoue 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
(201) dees not drop out.

6. S5lacken hexagon nuts (236), remove seg-
ment (237), slacken hexagon nut (43)
with washer (42), then remove tonsarm.

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

Turr unit upside down, Fit washer (42) and
haxagon nut (43). Place sagment (237) in
position and fit hexagon nuts (236).

To remove the tonearm from the bearing ring,
after unsaoldering the tonaarm leads ast the
stylus force dial to zaero. Unscrew locknut
(38) uwith threaded rod (37) and bearing
screu (B64) (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 tonsarm.

Adjustment of Tonearm Bearing

Both oearings 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 (33). Tha
horizontal tonearm bearing is correctly set
when, 8t an antiskating setting of "0.5"
(tonearm previously exactly balanced), the
tonearm glides smoothly from inside (center)
to outside without binding.

Fig. % Tonearm bearing assembly
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Fig., 11 Anti-skating force Anti_SRati"g Device

The geommetrically caused skating force asc-
timg on any tonearm is eliminated to a lar-
ge extent in the case of the Dual 1228 by

8] Anti-skating forca O-set. meang of a precision antiskating device.

ting. Na compensation
of the skating force ta-
kes place as a result of
tha action of the tansion
spring at the fulcrum of
the tonearm,

The skating forece is dependent on the tone-
arm geometry, on the stylus force and the
tip radius of the cartridge stylus. Tha in=
ward pull of the tonearm caused by the ska-
ting effect leads not only to undesirable
jumping of the tonearm wuhen set down on the
record but also unegual forces on tha tuo
opposite groove walls with resultant unfa-
vourable effects. These can be corrected
Anti-skating mechanjsm  Plate cam  Tension spring with the aid of a suitable anti-skating de=-
set 1@ "1.5" on the scale vice. By turming the kmob (70) of tha an-
for elliptical styli. Tone- ti-skating device located on the cover the
B8P ON TONSAIT rest. asymmetrical plate cam (230) is moued. This
The tension spring pro- plate cam has two different curvaturass uhich,
duces the antiskating according to the different scales used, for
force which s transmit- EphBrl?El and elliptical tip styli and for
Yo 'to the thnearm v CD 4 pick=up cartridges, move the skating
the segment. The V-spring lever (234) out of its position of rast and
presses the skating lever Eranamit the counter force to the tonearm
A S e by means of the tension spring (240).

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

2 pm and for ellipticel styli with measurs-
ments of 5/6 and 18/22 um and also for CD 4

b

—

cl As “b" but tenearm abo-

va platter. cartridges. The hexagon nut (231) is Firmly
tightened and locked with paint. Readjust=
ment should only be attempted with the aid
ef the Dual Skate-0-Meter anmd the L 086
test record. This is best done by an autho=
risad Dual searvice station.
Trouble Cause Remedy
Stylus slips out of a) Tonearm not ba- a) Balance tonaarm
playing groove lanced
b) Tonsarm contact b) Check tonearm balance, set contact pres-
pressure insuf- sure to value stated by cartridge manu=
ficient facturer
c) Antiskating ad- c) Correct anti-skating adjustment
Jjustment incor-
rect
d) Stylus point worn d) Renew stylus
or splintered
e) Excessive bearing @) Check tonearm pivot. Should have barely
fFriction in tone= moticaable play. Adjust wvertical bearing
arm hearing only with the left bearing screw (37)
and the horizontal bearing with nut (38).
Horizontal bearing is correctly adjusted
when the tonsarm, with anti=skating set
at 0.5 gram, suings freely from cantar
to rest.
f) Steel ball (201) f) Renew steel ball (201)
of shut—off sli-
de missing
Vertical tonearm mou- a) Excessive bearing a) Eliminate friction by adjustment of bea=
vement restricted du- friction ring screu (setscreu 37) and check ba=
ring set-down cycle lance
bB) Lift pin sticks b) Remove tonearm complete with bearing as=
in Lift tube sembly (described on page 7). Remove gui=

de (66) on lift pin (243). Remove lock-
washer (67) detach adjuster sleeve (68)
and remove second lockuwasher (67). Re=
move lockwasher (224) on ad juster lever
(221). Detach positioning slide from pin
on adjuster lever, raetract until 1ift
pin (249) is released. Remove lift pin.
Clean lift tube and Lift pin, Smear 1ift
pin evenly with "Wacker silicone oil

AK 500 D0OO“. Reasemble components.



Tonearm Guide Mechanism

A guide groova loeated on the underside of
the main cam (161) controls the automatic
lift and set=down of the tonsarm as the
cam rotates through 3609. Tonmearm Lift and
lowering are contraolled by main lever (173)
and 1ift screw (243). Horizontal movements
are controlled by the main lever (173) and
the segment {23?g.

Automatic tonearm set-down is designed for
12" and 7" records and is coupled to the
platter spesd selector., Set-dowun points are
determined by the spring pin of segment
{237) contacting the positioning slide $219;
uhich is only raised by the main lever (173
during the changa eyele and thus moves wit-
hin reach of the spring pin fitted on the
segment., On completion of ast-down or chan-
ge cycle (tonearm sets doun on the record)
the positiening 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 uhile playing the
record.

Tonearm Lift

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

Moving the tonearm lift handle (49) for=
vard causes lift cam (227) to retate. This
movement is transmitted wvia positioning
slide (219) to the Lift pin which then rai-
ges the tonearm.

Fig. 13

Tonearm lift (tonearm raised)

Fig. 12

Tonearm guide mechanism

145 6 173 A 27

After moving the tonearm (by hand) to the
desired spot on the record the tonearm 1lift
handle is tapped lightly (to the rear) to
release tha mechanism.

The positioning slide (219) is thus relea-
gsed and the tonearm descends slowly, con-
trolled by tha viscosity damped lift pin.

The height of the stylus above the record

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

increases tha height, turnimg to the left

reduces the height.

227 49

243 237



Trouble

Tonearm misses adge
of record

Tonearm does not
move onto record
when drop cycle is
gtarted

Tonearm lowers too
gquickly whan drop
cycle is started

Tonearm returns to

rest immediately af=-

ter being placed on
record manually

Figs. 14 Start position

Causa

a) Set-doun paint
incorrectly adju-
sted

b) Record not stan=
dard size

&) Friction surfaces
of tonearm clutch
dirty

Excessivae damping
caused by dirt in si=-
licoane oil im 1ift
tube

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

Shut=off mechanism
hes sifted out of
position during
shipping

Remedy

a) Sat right-hand zelector lever ta "4%5".
With a screwdriver inserted through the
hole exposed turm eccentric pin until
the tonearm sets down approximately
1.5 mm from the edge of the record. (Ad-
justment is only carried out For ™" re=
cords and is then sutomatically cortect
for 12" records).

b) Use standard record

c) Clean clutch surfaces

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

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

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

Start Cycle

Moving the start switch (44) causes changa
lever (189) to rotate outwards. This ini=
tiates the Follouwing fumctions:

a) A lug rotates shift arm (1B7). 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 powar suitch (140)
is actuated by the switeh slide (1B1)
coupled to the shift arm and the platter
starts to rotate.

b) Change lever (1B9) 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.



Mouinmg the operating suitch (44) also re= Fig. 15 Stop position
laases the start level (185) uhich is pul-
led towards the main cam by means of ten-
sion spring (184). By this means the shut-
of f lever {158) is moved within the range
of the dog an the platter piniem thus dri-
ving the main cam. The change lever (189)
is also locked. To prevent malfunctions the
operating switeh is locked in position du=
ring the start cycle (rotatiom of the main
cam). Just before the maim cam reaches neu-
tral position (at the end of the change cy-
cle) the start lever is pushed clear by the
main ¢am and thus the operating switch and
change lever are returned to their ariginal
positions. After installation and affter 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.

| |
219 21 185 21 189 78 161 187

Manual Start

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

The slide (181) linked to the shift arm ac-
tuastes the pouer switeh and sets the plat=-
ter in motion.

On reaching the run=out groowve the tonearm
automatically returns to its rest position
and the unit shuts itsgelf off. 1f, housvar
the tonearm is lifted off the record be-
fore completion of play and returned to
the rest, the pin of segment (237) releases e
the pawl (203). The tension spring then re- ot
turns the shift arm to its initial position, B 8 e
opening the power swuitch and disengaging -
the idler wheel.

Fig. 16 Muting Switch

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 mowed to "stop"
only the starting lever {181) is drawn for=
ward. As a result, the shut=off linkage aen=
gages with the main cam. The cam follousr
lever remains in stop position.

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




Fig. 17 Record Drop

145 181 173 A an 198 234 IS

Fig. 18 Actuating "change" or "shut-off"

r
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Short Circuiter

To prevent disturbimg noise during the
change cycle and during automatic operation
of the tonearm the unit is fitted with a
muting switch. Control of the suitch springs
for bath channels is sffected 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% wvhose cam surface guides the
cam rocker (A) and the change actuator stud
(177). The resultant downward movement ini-
tiates record trop via the changing spindle
or automatic spindle.

Tha 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 pinion (PR) and shut-
of f lever (158) actuate both thae change
cycle at the end of the record and shut-off
after the last record in a stack is played.

At the and of a record the tonearm moves
touwards the center at an accelgrated rate
due to the increased pitch of the grooves.
This motion carries shut=off lever (15B)
towards the dog by means of shut-off slide
(198). The eccentric dog pushes the shut-
of f lever (158) back at each ravolution as
long as the tonearm advance is only one nor=
mal record groove. (Fig. 18 a)

The run-out groove with its steeper pitch
moves the shut-off lever (158) against the
dog with greater forece so that the shut-aoff
lgwag is picked up and moves with it. (Fig.
19 b

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



Shut=-off Mechanism Fig. 19 Change Cyele

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 follouer lever to=

wards the center of the main cam).

fs the record is dropped the cam follouwer
lever (166) is turned to start position by
cam rocker (A) so that the tonearm can
swing in after record drop and be lowered
ontog it, If there are no more records on
the =pindle its downuard movement is locked
and the cam rocker cannet turm the cam fol-
lower lever, the lever remains in stop po-
gition and causes the tonearm to lower onte
its rest.

When main cam (161) returns to neutral po-
gition 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).

Fig. 20

Trouble

Platter stops after automatic set-doun of
tonearm

Causa:

a) shift arm (187) not locked by pauwl (203). g .I.__!_J_’_amm
bB) Pouer switech has interrupted pouer sup- 1ﬁmf

ply (has switched off)
Remedy

ag By turning the eccentric pin an the pauwl

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

Fig. 21

Trouble
The last record of a stack Keeps repeating

Cause
Defective spindle

Remedy

Replace spindle




Fig.

22

Fig. 23

Troubla

Aftar adjustment of the tonearm set-doun
poaint for 7" recerds the set-doun point for
12" records is incorrect

Cause

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

Remedy
Ad just tonearm set=doun point by turning
eccentric pin (E)

Trouble

Record drops when wnit is suitchad to "step"
Cause

Cam rocker {A) not locked by change lever
Remeady

Adjust change lever so that it passes ap-
proximately 1.5 mm underneath the cam reok-
ker when "gtop" function is initiated

Trouble
Records do not drop

Cause

Cam rocker has insufficient trauvel

Remedy

Adjust trawvel 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
laver is approximately 2 = 3 mm (Fig. 25).

Rotate cam (161) away from its neutral pe-
sition until main lever (173) lifts the

tanearm completely.

Suing the tonearm over its rest and adjust
nut (60) so that between guide (66) and
the resting surface of the tonsarm there is

a play of approximatsl

0.1 mm (0.5 mm mea-

sured at tonearm head.).

Caution

This play must be maintained ovsar the enti-

re horizontal suing.

Trouble

Tonearm moves with
stylua fForce and
anti=skating force
at zero:

a) outward

b) inuard

During change, start
and stop operations,
noise from the me—
chanism can be heard
in spesaker systaem

Mo sound. The short

circuit of the pick-
up leads is no lon=

ger broken

Motor will not shut
aff when tonearm is
an arm rest

Acoustic Feedback

Rumble in reproduc=
tion

Cauieé

a) Anti-skating out
of adjustement

b) Too taut tonearm
leads produce a
twisting force

Muting switch malad=
justed. Clearance
between caontact
strips on muting
syiteh excessive

Clgarance betueen
wipers and contact
strips absent or in-
sufficient

Suppression capaci-

tor (in power suitch)

is defective (short
circuit)

a) Chassis parts
(e.0. connection
leads) are tou=
ching base cutout

b) Connection leads
are too taut

Worn idler whesl

Remedy

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

b) Allow some black in teonsarm leads

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

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

Renew suppression capacitor in power suitch

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

b) Slacken or extend leads

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



g. 26 Lubrication points above chassis Lubrication

Fi

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

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

When lubricants of diffe=
rent types are mixed, che=
mical decomposition fFre-
guenctly occurs,

To avoid complications with
lubricants we recommend us=
ing the original lubricants
listed belou.

The following lubricants
should be used:

Renotac Na. 342 adhe-
sive oil

BP Super Viscostatic
10 W/30

Fig, 27 Lubrication points belou chassis
Shell Alvania Mo. 2

Isoflaex PDP 40

Silicone oil AK 500 DOO

>BBE P P

Molykote




Replacement Parts

£ Quan-—
Pos. Part.=No. Description Eity
1 215 470 Hutumﬂtic Spindla BS 12 v 4 6 @ W E B B S EE RN 1
2 Z13 895 Hutumatic Bﬂlndlﬂ AMd 3 ..oaas “E s s @ B E BB EEEEEIESEIEE i
3 Z20 213 Cantering piece .c.iiansiasisssnsscasss ssiisassas 1
4 Z01 101 Centering pin  ..ccciieniianiinnarinarsiasarinsss “a 1
5 228 111 ﬂdjusting SBCTBW e ccassssmmsspndisas siasE s s EEIEE 1
6 223 245 Chassis complete ....ciiecssrencsccssnsncranssas 1
7 230 670 Cobla: BUPPOPE s usicacessmovomonesessdasssdesssss 1
8 214 056 LABRABT v asniciannmamsnssssmasonsnassenssansnia 1
9 200 S43 Retaining ring ... veniicciinannccnnsnnncsnssina 1
10 2729 776 Hiﬂg ------------------------- T T R N 1
1M 233 236 Turntable mat compl. ..icaveriocsnronsscanisnenssa 1
12 Z33 7237 Turntable compl. uwith mat ....c..occcivans sasssaa 1
13 229 T43 BNOB.  cce v emtins ammne s wm s s mae e e s msarsmEnE ww 1
14 229 733 Scale FPinNg ... ceiicnninancrnanasonsinasssanssss 1
15 230 529 Threaded piECE --------------------- A I A I 3
16 230 523 Compression Spring ... .-ceuceciiiinninaneiannans 3
17 200 723 Rubber damping block ...-cc..iceeciccniinissssassns 3
18 200 TZ22 Stesl CUP seassenaasmacasnscsasniasas A E RS I ER LR 3
19 232 975 Spring mounted footing compl. ..ieciieaiasnnsina 3
20 232 976 Tonearm head COMPl. ...cenceecccccassansssnaasaan 1
21 231 992 Contact plate compl. with mass sheet ........... 1
22 201 132 B Bl i e i e it B T “s 1
23 210 182 Bowad lockuasher 4.2/B .....cccveccivectcnansnoe 1
24 210 630 Washer 4.2/8/0.5 St ...ccavcvsrrnnccnnniinenians 1
25 210 197 Ring /D08, i sinssis st s sseemiesssies 1
26 223 036 Cartridge mount TK 15 compl, ssiessrsssssvssssns 1
2? 252 9?5 Tﬂnaﬂrm Iﬂﬁt Eﬂmpl. 0 E RSN RER R R TR ERT R EE 1
28 210 361 Hex nut BM 3 ..euiuns B T I T T 3
29 200 718 Compression spring R R I A ] 2
a0 210 624 Washer 4.2f?fﬂ.3 5t Se b EEE N EEdIEERFTEEREEE R L SR 4
31 201 632 Rubber Haahﬁr T EERER FEE R F R R E I EE G EER LI ERE RN 2
32 Eﬂﬂ ?13 U&Bhﬂr R R N I B O SR ] T I O O B O 2
33 ZUU ?12 ﬁpring Dup & 5 8 & B B A0 E W S EE S HEE L EE R HERE RS EE 2
Sﬂ 2[]0 ?11 Lﬁckuﬂﬂhﬂr 5 5 BB BT EW LI EE LI EEE S EE I EEE RS NN 2
35 214 047 B0AZIBl BOTOW uwsswna s i s sms s e essissdswssisas 2
36 214 210 Shiﬂpiﬂg SCrew Enmpl- iEBrrEIEI LI EE R EE AL E R eSS LN 2
37 221 4B86 Sat screu T T I R L N R A A A I N T 1
3B 216 B31 Lock nut ...iciecveonarves e Y L i
30 230 De3 Sat BCLEW  .c.iciecivanronmsrnaassmssinsss rasssans 1
40 227 589 Locknut ... iciicovissassnnasnasssamssnnnsrssssins 1
41 233 226 Frame COMPl. .cuuicwstsesassrsnssnnncnsnssaanenen 1
42 210 643 Yaaher 8.2/12/1 8t .cc.eevevnesrrensonsnssmnennasn 1
43 210 366 Hax fUE BM G el vias ainiainah o d bd s d s wss s ndssshss 1
44 230 891 Suiteh lepver campl, ....cciceacneassaainns sa s aes z
45 230 668 COVBT PTLBM  voaims s mmin s e s e i 6w CEa s 1
46 230 669 Frame FOor cover PriSm .....ccccccacasssasnsnsnnns 1
47 233 234 Blimd 1228 ... cciccecisssssnassnanssassansssnnns 1
4B 229 E31 Adjustimg SEFBU  ...viviansranrssssnssarsrnansenns 1
49 229 745 Lavet 20MPl. ..uciccrvisancsontsvamssnnssnanssnns 1
50 290 353 Ha® Rut BN 2 . ccoccms somaiess s samnas s inesseesess 1
51 233 233 Tonearm compl, scsescssssssnassnnssannssnnsnsanns 1
a2 233 246 Weight compl., .::::c-cccssucssscnssannssnanssnns 1
53 230 531 Stud I R R N NN 1
54 233 257 Bﬂaring EDMEl- e dEETEEES I I ERE A WA @F EE R A B 1
55 227 559 Elamp bﬂlt AR R R A A A A A ] ORI B B 1
5‘5 EJE‘ EEB Squar‘a head hult W @ @ @ B R B A F EE S EEEEF I EE I EE SRR 1
57 230 978 Extension screw 36 BB F BB E B3N EEN N EEEINEA NS SRR e 1
58 233 244 Spring housing compl. .cicivesssnmsssnnssnnnsnans i
59 230 540 Clamp ... o e L o A, R T R WA sana 1
&0 229 723 Adjusting BETEUW ..cciiscsccansscansannssnnnsaans 1
61 232 068 Comprassion sprimg .......... B 1
62 218 043 Washer 3.2/7/0.5 St ...evincnns e Y 1
63 229 720 Magtlad ...c..ccuccsnsssascssanssnsstsansinanssmns 1
64 229 738 Eaaring S3Ccreaw cumpl. ........................... 1
65 233 227 BEATIAG .cccicacessossssssssssssnssssmmsnmnrnnns 1
66 216 Ba4 Guide £ YRR EE B R RSB ESEEE TSSO EEEIEERTEREE Yo 1
&7 210 143 LockuasRar 1ih seidasraiersrensesessmamesaesdseey 2
58 21B 313 puaitiﬂhing alEBUH B R RE B R OEECEEEEEEETES R EEoEsaomms 1
59 21D 459 nﬂchinﬂ sCcrew ﬂﬂ 3 X 3 EEEIEEEEEEETEIEES L EEE s omEs 3
7” 229 794 Rﬁtiskating knﬂﬁ Eﬂmpl. R R R I 1
1 233 Dnd Draﬁﬂ plﬂtB R R R R I A B R R I R | 1
72 213 Eﬁn p.i_n oW R @ @ B R W R R E R R EE S F e R 4
?3 21& &72 ﬂachiha SCraw ﬂm 5 e d B8 B F OB W R W RN MmN EEE N EE N 5
T4 233 228 Housing, compl: issssvsrsssasssmasnaassnnannnas 1
5 233 23 Hnusing, tﬂp Ea s s EB Bl ERNIREREREE MA N EE LA rEE RN RN 1
T Z23% 229 Wiring board compl. ..ce..ceiciacsianiss sssmmEEs i




Fig. 28 Exploded view, parts above chassis




Fig. 29
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Pos.

Part.

Deseription

Quan-

bity
D 1 225 En? Silicnn dindg Hv 193/3un T E T ERERT YR EERE YRR EE 1
c 1 225 322 Foil capacitor 6B nF/400 U/10 % .evvnvcroonrosna 1
C 46 274 B8B6 Foil capacitor 47 nF/250 W/20 % .ssissssscasssns 1
R 1 232 402 Carbon resistor 22 kQ/0.25 W/'s £ ...... Sy 1
R 2 232 401 Carbon resistor 12 KQ/0.25 WS % .c.icesurrnarsres 1
77 225 321 Tl—'bulﬂr g]—im 1amp @ W W FFE SR EEEEFEEFEEREEEE o 1
78 233 230 Case lower part compl. ..cveecevencnnsa e S 1
79 227 162 Pelam: L e e e e R R e 8 2
100 232 439 Spring washer 6.4/11/0.15 ..civusvsss 1
101 229 373 Adjuster wheel ..... TR el L S T 1
1n2 zjﬂ 5&5 uaahﬁr 3[2;?;"“[5 Et I I I O A T I I e N A 1
103 210 362 Haxagon nut BM 3 ..ceieivacsasrnssssasansuanannn 5
104 228 112 fdjusting uheal ......ccverranrnossnnarnns Eateaa 1
105 210 182 Luck UaﬂhEI' thr' R E o E e R EE R RSN 1
106 228 113 Masher 4.2/8/1.0 8t sesasssssnsnsssmas 1
107 210 146 Lock washar 3.2 ....c.icesesrascacnssasnaarasmsss 2
108 229 370 Salector sagment .....iciciaiidisniatsasesasainrii 1
109 229 714 Comprossion BPTinNg isceasssssssnsaasasnnsnnsnrans 1
!1“ 229 653 Era:kﬂh Gumpl- I I O T I I I T S R 1
111 210 4%2 Fillister head cap screw AM 3 X 8 ... vececsonna 2
112 229 715 BRORENG BRIROKS: o osiiiisiasiow bl suibioon sanivio s we 1
113 252 90U ﬁﬁtﬂ! PullEY 5u HZ ﬁﬂmpl- BE R R R R T R 1
232 9N Motor pulley 60 Hz compls sssesssrnsssnsssnsnnss i
114 230 559 ) Tt o (N [ T . T e e A e e e P S G 1
115 210 366 Hexagon UL BM @& ..o e onmssesseeie saeyeses 3
116 229 Ug? SEEBBH Flltq BEE REEYEE IR NE ERNE NN EEEEENERNERSE LN NEN] 1
117 233 UEB Tﬂp hﬁﬂring bracket :Gmﬂlﬂtﬂ O R I R I R 1
118 209 939 Cabla OrommBh - oo s oe s bmv e oo sa s s ss e es s e uiis 1
119 233 086 Stator 11Uf22ﬂ U compl. A e B e R 7
120 233 []Ed Hutnr Eﬂmp"r'r S TR e PR Y ERYES YRR R EN TR RN E 1
121 233 039 Bottom bearing brackat compl. .eivases e A 1
122 228 472 Contaring SOTEE - o wee s s s e e s e s s o 2
123 233 087 d4=pole motor SN 400 110 = 220 V complete ..... 1
124 229 374 Ragulator wheel ......ccccnecsrnarnrnnacsraenn ol 1
125 229 695 REQULALOT BLAEE. - winww s iim s mws e mie oo n o mwmne e mees . 1
125 229 3?2 Adjuﬁtment UEShEI AR RS R EA NSNS EE LA F SR B NS 1
127 210 600 Washar 3 2/81 8 iiale i aei T il 1
12B 229 716 Caompression Bpring ...cceiencusranrarnasasssanpes 1
129 21“ 1ﬂ6 Ln;kua!har 3!2 ® FER 2R RE PR EAEESTE R ER B E R AW 2
13u 229 6?2 Ehﬂngﬂ 16""31‘ " F R EES SRR E OSSR EREESEE AR R 1
131 223 ﬁzs Luckuaﬂhar 3 B 3B F PR R EE R RS R E R e e EEeEEd e 1
132 233 M2 Switch plate compl. ..iciccencicmincnscanssaninaa 1
233 013 Suwitech plate UL with special eapacitor compl. 1
133 23D 151 sliﬂa " R R RE TR ER R EEER R RSN SRR NS EE R 1
134 209 505 Capacitor 10 nF/1000 U/10 B cuuievicvvnronsossnss 1
230 355 Capacitor 68 nF/ 250 U/20 % .. ceveenninnennnans 1
135 230 148 Suiteh mYAde e iR e e e e R e e e el i 1
135 23“ 295 Tﬂﬂﬂlﬂn ﬂpting EE R R E R E R R R T T Y 1
137 219 200 Snap SPTLNG. leusa e e s e n e e swinnm e easees s 1
138 233 010 Cover normal compl: .iiaiicicicuciniimnaanmmanss 1
233 01 Cover UL compl. (for KS 4 with connection plate) 1
139 210 498 Fillister head cap acrew M 3 X 28 . .vevesss P 1
140 233 009 Power switch EUMDl- R T I O A A A A I A AR 1
233 D08 Power suitch UL with special capacitor compl. .. 1
141 233 007 Connection plate eompl. .....c.cauaas e S e 1
142 233 005 Connection plate compl. with GOVEL .isisawsassaq, 1
143 233 D06 Connection plate cover compl. .ssissssssasnarnas 1
144 210 501 Fillister head cap scrau M 3 x 35 ...vivcuenvann 1
145 229 748 Scraen plALE. s ivucsrene st voenntauna st edsin . 1
145 232 ga? Hutlﬁg 3Uit¢h ﬁﬂmpl- AR R R R R R R N TR 1
1ﬁ7 211 51d Eﬂldaring lug B OE F OB R REFE R EEEREEEREEREERE G EE AR EEaa 1
148 210 4a9 Filliater head cap screw AM 3 X 3 .....cecessnas 2
149 200 633 Lok wasler. .o e o e s s s e A e e et = 1
150 21? BEB Idlgt UhEEL ﬂﬁmpl- @R E B BR E O E E B R B R R E R R W E EE N EE W 1
151 229 ?19 S‘lip Dl'&tﬂ @ B E R R AR R Ed R SRR R AR e RS E R 1
152 229 747 Suinging arm compl: .isssecessossaniasunasninnns 1
153 210 362 Hexagon nut BM 3 ....... T PR A 5
154 233 Dag Sereen plate compl. with insulating plate ...... 1
155 210 155 Serrated lockuashar A 3.2 .cuieannsas TR UYL i e 2
156 227 254 Eynch mgcket phabe: e ol s aa i sdiiie v e it 1
157 210 144 LockUaBher .iavesssrsssusssers A O A 1
158 229 B35 ShUL=0FF LAUVBLE cerwiiwnansnntsososiansson R A 1
159 229 ?55 Frict’iun plata % F R R ERYTESRR R RN EE AR R 1
150 21“ 145 LD:kHBEhEI 2-3 N R E N E S ME O EE S NS NN EE S EE R 7
161 232 988 Maln cam complete i isciiinsniseninsnainssnminns 1
162 210 145 Leek WlehoE B i i i i e ticm e h e e e e e T




Quan-=

Pos. Part.-No. Description tity
163 200 528 Spindle .civerssssnsasssrsnssnsnssnassinnsnnsnars 1
164 200 650 Rubber buBh . ..c.caouicvcmascnenssnasas e h e R Ea s 1
165 229 648 Bearing sUPPOTE . u.-iiiiiii it it 1
166 229 755 Cam Followsr lBUBDE . ..cciccviscnsissnssnssnsssass 1
167 229 B42 Leaf s-p:‘i.ng RN R R R T N T NN 1
168 EUH 5?2 snap spring fEE G b A A B bR Rl A EAI BB E RN R IR LW 1
169 200 458 Specer bush . .....i.ciceediesinens T T 1
170 229 754 Ball boaring .ssvvccsscsssssatearassnsrasrnsnnon 1
171 210 480 Filliater head cap scraw AM 3 X 6 ..aivessssnnsa 1
1?2 210 365 HEXEgﬂn Ut B 8 Losedaicadisssnisdbs T 1
173 232 993 Main levar completa ......ciieiiernnrersnnsncnans 1
174 232 990 Beering bridge completa .......c.ecrcismccarnans 1
175 227 u45 Tﬂﬂﬁiﬂn ﬂpring R R R R R B I N A B R 1
176 ?15 755 HEIagﬂn screw M 4 x 6 ZirEEIEIERIE e R AR R IR MR EN 2
177 229 753 Change actuator stud complete ..............n... 1
178 213 920 Compression spring .....cciiciruinnseiransssnns e 1
1?9 213 921 Buah A A (R ERE R RN RN 1
1&0 21n 1‘5 LUEk “thET 2|3 R T e ?
1817 229 700 Suitech slida ....c.oceceee T 1
182 Z10 145 Lock waghe? 2.3 .ceisascssvnssssensnssesrnnsasan .. 7
183 229 650 Extension nut D R R R R R 1
184 229 535 TEnaiDn ﬂpriﬂq R R T R R R I A IR R 1
185 IZ9 634 Start lever ..cc.iicicuiniiniiasnsiasssisninsiniin 1
186 210 586 Washer 3.2/7/0.5 St ....... s e L R B R 2
187 229 674 Shift arm R P R E P PR T B E B EEEETEEESEELIEIEEsrErearn 1
138 229 Ega Tﬁnﬂiﬂﬂ ﬂpring B R R R I R A A 1
189 Z29 757 Change lauer COMPLlELE ......cicviciccncnssss PR 1
190 210 145 Lockwashar 2.3 ....ccccivssissrasanas sessarasussa 7
191 229 BS54 Grooved PInN s cecsacsssessnssssonsnssssnransssanse 1
192 210 147 Lockuasher 4 sevivimcsarsnssnttssnssnssnssnannns 1
193 znﬂ 687 REtBinEr Epring BB P E R S B P E B EE S EE RN SRR E R EE i
194 229 660 Control rod .seevvevnnseranes e L o ) 1
195 233 2312 Priasm bridga compl. ......c.ccsrsinnsressssiasn .o 1
196 227 162 Priasm Cﬂl’l’lpl- R R R R I O SR A I B 2
19? 215 d?f Machine screw AM 3 x 4 R e N N 5
198 729 633 Shut=off Blide .cai:caiaics Sisd b i asEBI BRI BRI REERA 1
199 207 187 5lip plate ..csciainussisnssassnsnasnsrnssnsnnsa 1
200 210 145 Lock washer 2.3 $ 2 rES PR LTEEPIEIESI AL e, - 1
201 209 358 Ball 4 IstssrEB s BT EMN LB A RN TR R R R RN 1
202 219 D49 Sqguare SECLion ..ccicuieisaisasrsiasisisnsinibain 1
203 229 7%8 Paul complets .......... P o T Ty O T T 1
204 229 704 Washer J3.2/13/0.5 Bt .eesancscsiinarssansnssnanse 1
2“5 ?1” 145 LBBkU&BhEr 2 3 [ R R R R R ?
206 £27 060 Bolt #8823 38 LEBE LB AL EBIBEIBIETISEBBIEABERENAES 1
207 231 079 Cable clips complate ....c.ccivvisnvecnnsnes P 1
208 Zug 455 Flﬂt #ﬂﬁﬁaﬁtﬂf Ardirt iR iR R AR R R R R AR R R SRR RES L a
zﬂg 21d EHE ﬂﬁp Gnnnﬂctﬂt @ B 8 E B B oR B W E B R B E R W W R R R BN RN EE R 4
210 231 017 TanBion BPPing ..c.ccicescsisinsisnssssssbnns Y i
211 229 690 Start levar complete .......civciaiinriassncnnns 1
212 21ﬂ 145 Lﬂﬁkuaﬂhﬂt 2-5 B ® B B R R W PR B B EOE S EEEEETEEEEEEE LW LW 7
213 210 641 Washer i.2{1ﬂf1 5t R R R R 2
21d 210 361 Haxagnn nut M 3 425 B4 B8 B RIS ERIERE BRI NN B - 3
215 223 146 Securing spring ........ T T A T b A e AT R T B e 1
216 229 362 Guide bBATING c.ccecvtntrentcsrninssascassnsnace 1
21? 210 145 LDBkUﬂBhEF 2-3 IR NN R EEE R N NN L RN ?
215 233 245 Fitting plﬂta CDmDIEtH BB E AR ERE BB ERE EE LA 1
219 2289 B29 Poeitioning Blide ....c.ocecieswumsimesnes s 1
220 229 649 Leaf Spring siesvescssssrnsscsrnsnssnsnasrnsnane 1
221 229 759 BdJUshaT: LRUEBT s aiasen one s e s eine sessnsseieees 1
222 z1n 641 UEBhBr d 1/1th 5t R R T I B I B A R 2
223 210 361 Hexagom nuk ‘M3 . ..cn.iesveascnssnistoncoiisbnshs 3
2724 710 145 Lockoashar 2.3 oo bl el g i S R e s s 7
225 229 761 Baaring bracket ...cuceiceriacraretiacnatnernas . 1
225 232 3?3 Filliﬂtar hﬂad cap SCraw AM 3 x 3 R R A N 1
227 229 679 Lift CcBM cusisssisssnisiissssinnssisin ShEE L EE e 1
228 229 BBOD Brake section ........ P A A 1
229 216 Be7 Bowed lockwaSher srsererserrorracccrncraneninns . 1
230 220 899 Curve washer R R R T T 1
231 21“ 351 Hexagﬁn nut M 3 B 8 B B G B B E BB BB S ESEEEEEEEEEE RS R 3
232 Z29 GBB TOTAIDN  BPTLIAD e wnrme 6w m e o8- w0 e 1
233 221 260 Ad justing 8CT8W .eceveesenscasnassssccnasnnrnass 1
234 229 796 5kat1ng levar compl. u;th ad justing screw and

torsion Eprlng --------------------------------- 1
235 210 146 Lockuashar 3.2 ..ciceccrennrnsnncrenasnnanannans 2
236 210 362 HEHHQQH nut BM 3 R R R T N R I ) 5
25? 233 235 Sagmﬂﬂt Gﬂmpl. R R R N R I B A O B O B |
255 229 772 EEt SCrLeuw ﬂ 2 x 4 B4 E S EBALEEEFIBFIAEEER P ERN IR 2




i Quan-

Pos. Part.-Nao. Description ity
239 223 TIT TSI ooy oo Vo 1
240 218 591 Compression SPLING .cossrsscsssmassnsansnasonsasss 1
2.&‘] 216 953 Compraaaian ap:ing LU B BN R BN U BB DR AN BRI BRI B RN BN AN AN ) 1
242 207 184 Ad_i'hlﬁtl.ﬂ'g washer R R T e N 1w 1
243 229 769 EEfting Bt . .ucsesmsesessvemeimmanses vuwnas 1
248 232 995 Pouer ceble Aperica complete ....ciecemwrvmsnans 1
2477 209 424 Miniatur plug for audio cable ........ vereraenan 1
248 207 303 Audio cable compl. with miniature plug and sockat

Por plab poang cisseiiibissisiosnssmesmilonrnesnnne 9
249 232 99a Pouer eable Europa compl. .. ciiciinirncscscnanan 1
25D 209 &25 !:}'n{:h Pll-lEi, Uhitﬁ I NN SR EREEENEEAREEENE BN NEENERENE NNNNE 2
251 209 426 Cynch plugy black .esesssarsasonsntsnrnmsnssnns . s
252 226 817 Audio cable compl. with RCA type plugs ......... 1
'* 228 T14 Adjustinq 19‘\"5: Tt T FrEFreE R EYTR R YRR Y EREYERD R EERTE RN S I
e 229 92487 Mounting instrucktions . eeciesssnsmstosonsinsnsssn 1
Ll 230 7avT Shipping earfon-aampls s id iR e e e s e 1
L 230 914 Operating instructions 1228, 4 languages .....,.
¥ 231 33 Dperating instructions 1228 UAP ... ivsvsvs .
e 214 120 Hardware for I:El.rtr'itle I'i‘lﬂurltirllg R R R LR e

*% Not illustrated

Modifications reserved




