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Technical Data

The Dual C 919 meets or surpasses the requirements of DIN
(German Industry Standard) 45 500 for HiFi home studio equip-
ment. The values stated below are based on the latest DIN re-
ference tapes.

Tapes Speed 4.75 cm/s
Deviation from correct speed <ti1%
Wow

W.R.M.S. < £007%
According to DIN only playback < *010%
According to DIN record/ playback <*014%

Frequency response (as referred to DIN tolerances)

Fe tape 20 — 15.000 Hz
Cr0p tape 20 — 16.000 Hz
FeCr tape 20 — 17.000 Hz

Harmonic distortion
K3 at 333 Hz (related to 0 dB VU)

Fe  tape <17%
Cr02 tape <28%
FeCr tape <12%

Rumble weighted signal-to-noise rate
with Dolby without Dolby

Fe >60dB > 53dB
Cr02 >61dB > 56dB
FeCr > 63dB > 58 dB

Channel separation at 1.000 Hz
between stereo channels 36 dB
in opposite direction > 70dB

Erasure at 1.000 Hz
Fe
CrOp

Oscillator frequency
{push-pull osicillator)

Inputs

Microphone (1/4 inch coax. jack)
Receiver/Amplifier (DIN jack)
Receiver/Amplifier (RCA jack)

Outputs

Receiver/ Amplifier (DIN jack)
Receiver/Amplifier (RCA jack)
controllable

Headphones
(1/4 in. coax. jack)
volume controlled

Fast-wind time
for C 60 cassette

Complement
2 ICs

33 transistors

19 diodes

Line voltages

Line frequency

Power consumption
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9,10
195202

12
13,14
15-19
20-24

26 - 38

> 70dB
> 65dB

100 kHz

(sensitivity for 0 dB VU)

Q.22 mV/3,3 kOhm
1.4 mV/20 kOhm
45 mV/680 kOhm

750 mV/3.3 kOhm

0 — 750 mV/4.7 kOhm

4 — 2000 Ohm

< 60 sec.

110 — 125 V/220 — 240 V

adaptable to 50 or 60 Hz

approx 35 W



Mechanical Part

General

When repairing mechanical parts of the Dual
C 919 HiFi cassette deck it is recommended
to unhinge the basic printed circuit board
(330) and to turn it to the electronic sec-
tion. This operation is not mentioned in

the subsequent chapters of the service in-
structions since it is required for any ma-
nipulation inside the unit. This also app-
lies to the removal or mounting the screen-
ing plates. When completing or swivelling
the basic printed circuit board make sure
that the fork (211) is located in the center
of the recesses for the key plungers (keys
in neutral position). The number mentioned
in the subsequent chapters are indentical
with the position numbers in the spare parts
list and the exploded vieus.

1. Removal of cover plate

First remove the following parts
1.1 Four slide knobs (21)

1.2 Two pins (18)

1.3 Cassette window (17) - First open casset-
te compartment. Then remove windouw (17)
by 1lifting it to the rear and pushing it
forward.

1.4 Two hexagon self-tapping screws (10).

Flip up VU meter (300). Push cover (11)
backwards, lift it and remove it (Fig. 1).

Reessemble in reverse order and mount pins
(16) finally.

2. Dismounting and mounting

Pull out power plug. Remove mounting plate
(13) from the bottom of the cabinet. Relea-
se strainrelief of power cable by removing
the securing wedge (Fig. 2).

After detaching the cover (11) undo the four
machine screws (12). Remove unit from the
cabinet.

When mounting proceed in reverse order.

3. Motor

When the motor (252) is changed first of all
disconnect the stranded connecting wires from
the connection plate (214). As an aid screu

a M 3-screw (S) - e.g. M 3 x 15 - into the
hole provided in the plate.

Using tweezers and a small wire hook care-
fully detach the two belts from the drive
pulley (240):

a) Place round belt (262) on the bearing
bolt.-(L)aFig.. 3)

b) Place flat belt (232) on the screuw (S)

Undo hex nuts (241) and remove motor (252).
Do not loose the two washers (242).

Fig. 3
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When installing a replacement motor proceed
in reverse order:

3.1 Place drive pulley (240) on the motor
spindle (Round belt recess on top). With
the aid of a feeler gauge set clearance
of about 0.3 mm between drive pulley and
top bearing shell. Tighten set screu
(239).

3.2 Mark position of screening ring (268)
on the old motor and remove after loo-
sening the machine screw (267). Mount
screening ring (268) in the same posi-
tion of the new motor.

3.3 Solder leak resistor (243) onto the
soldering lug (246). Then push the other
end of the leak resistor provided with
an eyelet onto the motor mounting oppo-
site the soldering lug. Put uwashers
(242) onto the free motor mountings.

3.4 Install motor so that the stranded con-
necting wires are opposite the pouer
switch. Then secure the hexagon nuts
(241). Connect motor (252) to the con-
nection plate (214) referring to the
connection diagram (Fig. 18).

No. 129 001 and subsequent Nos.

3.3 Place segment (242) on motor post. Lead
the bare end of the insulated control
lead connected to the motor douwnwards
through one of the two holes of the seg-
ment (242).

3.4 Insert motor (252) and mount it with
hex nuts (241). Ensure that the insu-
lation of the control head is not jam-
med. Bend the end of the control lead
after mounting the motor. Connect to
pouer switch %200) as shown in Fig. 18.

3.5 Place flat belt (232) and round belt
(262) on the appropriate step of the
drive pulley (Fig. 5). Do not tuwist the
flat belt (232). The precision ground
(dull) side should contact the running
surfaces. Remove screw (S).

Attention: To counteract hum noises alonga-
ted motor mounting holes are provided which
allow the motor to be turned for optimum hum
conditions.

4. Adaptation for line frequency

Adaptation to another line frequency is done
by changing the drive pulley (240).

Drive pulley for 50 Hz Part No. 226 812
Drive pulley for 60 Hz Part No. 226 813

To ensure an uniform torque on fast wind/
rewind the upper section of the drive pulley
(round belt recesses) is separated from the
spherical drive pulley for the flat belt by
a friction clutch. The clutch friction of
the drive pulley is set by the factory so
that a torgue of 70 to 120 pcm is obtained
at the nose on fast wind/rewind.

Before replacing the drive pulley tighten

a M 3-screu (S) e.g. M 3 x 15 in the threa-
ded hole provided in the hole.

4.1 Remove the two belts from the drive pulley
(240) by means of a small wire hook and
tueezers:

a) Put the round belt (262) on the bear-
ing bolt (L) (Fig. 3)
b) Place the flat belt (232) on screuw (S).
4.2 Turn drive pulley (240) so that the set
screw (239) is between the rear motor
mountings. Using a screwdriver loosen

set screw (239) and detach the drive
pulley upwards.

4.3 Place neuw drive pulley (round belt re-
cess on top) on the motor spindle. With
a feeler gauge set a clearance of approx.
0.3 mm between drive pulley and top bear-

ing shell (247) (unit in normal position).

Tighten set screw (239).

4.4 Fit flat belt (232) and round belt (262)
on the appropriate step of the drive pul-
ley (Fig. 5). Note - Do not twist the flat
belt. The dull finish side should contact
the running surfaces. Remove screu (S).

5. Drive belts

It is very easy to replace the counter belts.
To change defective counter belts proceed

as follous:

Stand unit up. Remove the three machine
screus (238) and the soldering lug (237).
Remove bottom plate (236). Withdraw flywheel
(235) from the bearing bush. Slightly push
angle (271) outwards, if necessary.

Attention! The polythene washer (175) on
the top of the unit will drop out.

Detach main belt (flat belt 232) and coun-
ter belt (round belt 262).

Install new belts in the following sequen-
ce:

Insert flat belt (232) with the dull finish

Fig. 4
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inside, then fit the round belt (262) on
the corresponding steps (Fig. 5) of the
drive pulley (240). Route round belt (262)
in accordance with the routing plan (Fig.
4) and fit it on the coupling (256). Pass
flat belt (232) over the axle of the fly-
wheel (235). Ensure that the flat belt is
not twisted. Insert flywheel (235) into the
bearing bush. Using a small wire hook place
the flat belt on the running surface of the
flywuheel, then fully insert flywheel (235).
Install lower mounting plate (236) with the
three machine screus %238). Do not forget
soldering lug (237). Bring unit into its
normal position and fit polythene washer
(175) on the flywheel axle.

6. Wow

Measure with a wow meter (e. g. Woelke
ME 101 or ME 104 or Franz EMT 420 A) and
wow test cassette 3150 Hz.

Setting of test instrument:
3 % measuring range, weighted.

Attention! To avoid incorrect measurements
cause by jamming tape travel, it
is recommended to operate for-
ward and reverse wind with the
test cassette inserted.

Typical values for reproduction with C 919
Dual Cassette Deck:

+ 0.08 - 0.12 %

Individual higher deflections
should not be weighted because

they are the result of bad tape/

head contact caused by tape de-
terioration, dust or felt par-
ticles.

If necessary, check the following points or
replace parts:

a) Clean pressure roller and capstan
b) Check pressure roller for free movement

c) The take-up moment, adjusted on the
coupling, should be 55 + 10 pcm. A
slightly fluctuating value does not have
any effect on wow. Simultaneously, the
supply moment should be 2 - 6 pcm.
Higher values and fluctuations are the
result of a defective bearing of the
L/H winding gear (234) or memory coun-
ter (106).

d) Replace flat belt
e) Replace flyuwheel

7. Pressure Roller Lever

Remove pressure roller lever after detach-
ing cover (11) as follous:

Open cassette compartment and remove blind
(136). Then detach V-spring (162) (mark

its mounting position). Remove machine
screw (156) and bracket joint (157). After
loosening safety washer 2161) remove pres-
sure roller lever (163) and V-spring (162).
For reinstallation proceed in reverse or-
der. Ensure that the V-spring (162) is
mounted in its correct position.

With the PAUSE key released (unit in ope-
rating position) the V-spring (162) should
push the pressure roller against the cap-
stan (350 + 50 p). If necessary, adjust by
hanging the VU-spring (162) in another place.

With the PAUSE key engaged and the START

key (172) fully depressed to the stop the
distance between the capstan and the pressu-
re roller should be 0.3 to 0.8 mm. If ne-
cessary, adjust by bending the pressure rol-
ler lever (163) (Fig. 7).




8. Brake Plate

When replacing the rubber grommets (138) on
the brake plate (140) observe the following
points:

On fast wind/rewind operation the gap on the
supply side between the rubber grommet and
the brake drum of the catch assembly (150)
should be 0.1 - 0.2 mm. If necessary, re-
bend dogs of the brake plate (140). With the
unit switched off both brake drums should
brake at = 50 pcm.

9. Coupling Assembly

To ensure satisfactory winding operation the
correct take-up moment should be noted on
the coupling. The take-up mament measured
with the test cassette, Dual Part. No.

232 797, should be 55 + 10 pcm.

For any readjustment on the unit proceed as
follows:

a) Extract power plug!
b) Actuate fast reverse wind key (<<)

c) Turn the left catch (150) until one of
the two adjustment holes become visible
through hole (B) of blind (136). Then,
using special adjustment key (E), Dual
Part No. 230 933, adjust the take-up mo-
ment. When turning clockuwise the take-up
moment will be increased, when turning
counterclockwise the take-up moment will
be reduced.

(@)
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10. Muting Switch

The muting switch (279) is already adjusted
for the correct gap between its contacts.
It is used to prevent interference noise
and performs the following functions:

a) With open flap (204) or rotating muting
suitch wheel (260) the muting switch
contacts (K) short both channels of the
output amplifier.

b) On fast wind/reverse operation both
channels are also shorted against ground
via contact (K 1) and main lever (254).

c) With PAUSE key engaged or head mounting
plate set back (in neutral position or
record position) the parallel contacts
(P) short point XII-3 against ground
thus avoiding reaction of the limit
switch.

Use "Kontakt 60" or similar cleaning agent
if contact is poor.

11. Power Switch

The power switch must safely switch in all
positions.
Check as follous:

When pressing the record key the pouer
suitch should operate about 1 mm before the
key lever engages the flap (204). If neces-
sary, readjust by bending dag (N) of the
head mounting plate (Fig. 8).

12. Memory Switch

With the memory switch in neutral position
(unit switched off or fast forward wind/
reverse operation) the gap between contacts
should be 0.5 mm (Fig. 9) minimum. Contact
should be made if the memory switch is ope-
rated with the counter in "000" position.
Adjust by bending the contact. When the
START key (172) is pressed, the memory
switch is out of operation. The contact
should be lifted by the switch lever (110)
by 1 mm minimum.

13. Bowden Cable

For repair of the Bouwden cable (372) or
its replacement the basic plate (330) shall
be pulled up by 90°. When installing the
Bowden cable, first the steel core should
be fitted on S 4 (Fe-Switch). Then mount
adjustable angle piece (SW) on the key
board (365). Now fit clamp (374) on the
other end of the Bowden cable and attach
it on the S 3 switch. Mount angle piece
EU) on the frame of the basic plate (330)
Figs 10):
Adjust as follous:

Tighten angle piece (SW) so that, with the
FE key in neutral position, the slide suwitch
(S 3) is pushed against its ocuter detent

by the compression spring. When actuating
FE key the slide control S 3 must be pushed
against its inner detent by its compression
spring.

After assembling or fitting the screening
plate mount the Bowden cable in such a man-
ner that it does not touch the motor. The
minimum distance should be 2 mm.




14. Record / Playback Head / Erase Head

The Record/playback head (123) is already
adjusted in the factory. Both machine screus
(120) are secured by enamel. The replace-
ment heads - head unit (119), is preadjus-—
ted and should only be adjusted as described
in the "Electrical Section".

However, should it be necessary to detach
the record/playback head from the head
mounting plate observe the following adjust-
ment instructions when reinstalling:

Place record/playback head (123) together
with leaf spring (125) on the head mounting
plate (121) then mount using bushes (121)
and machine screws (120) so that the tape
guides gB) are in alignment with the tape
guides (B4) of the head mounting plate and
of the erase head (B2) (Fig. 11). The final
ad justment is described in the "Electrical
Section".

15. Cleaning

Aluays clean unit when servicing or repair-
ing it.

For proper function of the unit the record/
playback head (123), the erase head (124),

the pressure roller (163), and the capstan

must always be perfectly clean.

The parts are best cleaned with a linen
cloth or cotton wool tip soaked in methylat-
ed spirit. Cleaning cassettes available from
dealers as special accessory are also re-
commended.

Never use metal objects. The surface of the
head should never be touched with the bare
hands.

16. Lubrication

All bearings and sliding points of the unit
are adequately lubricated at the works. Re-
lubrication is normally not necessary for
several years since the most important bear-
ing points are provided with oil retainers.

Bearings and sliding points should be lubri-
cated sparingly rather than generously. It
is important that no form of o0il or grease
reaches the rubber surfaces and rubber belts
as otherwise they will be destroyed. For the
same reason these parts should not be touch-
ed unnecessarily.

Chemical decomposition frequently takes pla-
ce when lubricants of different types are
used.

To prevent lubrication failure we recommend
the following original lubricants for lubri-
cation purposes: .

Fig. 10
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BP Super Viscostatik 10 W/30
Shell Alvania No. 2
Isoflex PDP 40
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Wacker Silicon oil AK 100 00O
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Electrical Part

Functions

Functions are described for one channel only
with the exception of assemblies with common
functions for both channels.

Reproduction

The combined 2/4 track recording/reproduc-
tion head has 2 active systems having an
effective track width of 0.6 mm. This re-
quires maximum care in the design of me-
chanical tape guide, azimuth and electrical
alignment. With a tape reference level of
250 nWb/m at 333 Hz the head supplies a vol-
tage of approx. 300 uV. For the two-stage
discrete design amplifier high standards
are set with respect to the signal-to-noise
ratio. Particularly, transistor T 40 and
resistor R 42 should have minimum noise va-
lues.

The frequency response for the appropriate
type of tape is determined by a feedback
network between collector T 41 and emitter
T 40. During playback the frequency respon-
se is as shown in Fig. 14.

Fig. 14
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Tape changeover switch S 3 carries out cor-
rection for Cr0O2 tapes in the treble range,
this corresponding to the increased high
frequency response of these tapes. Amplifi-
cation of the reproduction amplifier is ap-
proximately 44 dB at 400 Hz during playback.
The amplified signal is passed to the play-
back level controls R 6, R 6' where the
exact level is set, this being particularly
important for satisfactory Dolby function.
The signal is passed to the integrated Dolby
unit via the record/playback switch S 2 -
S5

The voltage is amplified by 580 mV (Dolby
level, 200 nWb/m) by the integrated circuit.
The 400 Hz signal is decoupled via C 80 and
passed via capacitor C 100 to the output
amplifier which amplifies the voltage by
about 2.7 V. R 150 is used to control the
voltage of cynch outputs. As during record-
ing the output amplifier is also in opera-
tion, the output signal is passed to the
DIN-output jacks via switch S 2 only during
playback.

This is intended to prevent cross coupling
through cable capacitances, jacks ets. To
suppress switch noises the output signal is
shorted by the muting switch (K) during
switching operation.

The output voltage for the Dolby level is
approx. / 1 U. During playback and record-
ing the meter amplifier and the record le-
vel meters are in operation. Function is
described under "Recording".

Recording

The signal applied at the microphone jack
is passed to the input of the microphone
amplifier (amplification approx. 56 dB)
where it is amplified with linear response.

Decoupling is accomplished via C 22. R 140
is used to control the recording signal
which is applied to the input of the Dolby
circuit via switches S 2 and S 1.

From the DIN input the voltage is passed to
the two-stage input amplifier via C 30 uwhere
the signal is amplified by about 37 dB. Via
R 144 and S 2 the signal is also passed to
the Dolby input. This allows the input sig-
nals of LIN/DIN and MIC to be mixed.

Fig. 15
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Now the signal is passed through the Dolby

IC and is decoupled at C 80 and then app-
lied to the recording amplifier via the ta-
pe selector switches S 3 and S 6. The sig-
nal, which has a value of 580 mV at C 80 to
produce the Dolby level (400 Hz) is a func-
tion of the frequency as shoun in the follouw-
ing diagram.

The signal is passed to the combined record-
ing/playback head via T 60, C 63, AF current
controls R 5, R 5! and RF.-wave trap'L 1, C 8.
Here the RF recording current can be adjust-
ec separately for each track. This current
induces a certain magnetic field strength

in the head gap which modulates the magne-
tic tape accordingly.

To determine the optimum high frequency
operating point the Rt generator supplied
supplies a sinusoidal frequency with low
distortion via capacitor C 117. The RF
voltage is adjusted for linear overall fre-
guency response (Cr02 tape) with controls

R 119 and R 119'. The RF generator supplies
on the one hand the voltage for the record-
ing head (biasing) which can be suwitched over
with switches S 3, S 6. On the other hand

the erase head are supplied with an erase
voltage of about 26 V when using a Cr0jp tape.



The RF generator operates on the push-pull
principle whereby the feedback energy is
passed back in each case from the collector
to the adjacent base. The capacitor C 115
forms a parallel resonance circuit with the
tunable inductance of the capcore transfor-
mer. The inductance detuning permits a fre-
quency change of 85 - 120 kHz. A change in
the RF by a maximum of 10 kHz might be pos-
sible in individual cases if recordings

are being made from AM stations whose trans-
mission frequency with the RF voltage cases
beat-note whistling in the audible range.

When the RF is changed the RF wave trap L 1,
C 8 must, however, be readjusted for maximum
blocking effect. The supply voltage is pas-
sed to the RF generator via AW switch S 2.
Simultaneously, on recording the signal which
is also applied to the output amplifier is
rectified via R 151 and diode 140 and indi-
cated on the VU meter. Calibration is made
by R 153. The recording functions described
above represent the simplest recording mo-
de:

Input DIN jack or MIC jack, manual recording
level control without Dolby circuit.

Microphone Recording

The two microphone jacks are switable for
low impedance to medium impedance micro-
phones having an impedance of 200 to 700 Q.
A DC voltage supply of approx. 20 V is pro-
vided for low voltage capacitor microphones,
especially the Dual MC 312.

When using only one microphone switch S 9,
S 10 to mono.

When using two microphones stereo is recor-
ded.

Limiter

The control signal for the limiter is supp-
lied by R 151 (outpur amplifier) and recti-
fied by D 91/D 92. R 90 determines the ope-
rating point of the limiter. Depending on
the quantity of the DC voltage on D 91 the
differential resistance of T 91 (Vollector
- Emitter) changes which is parallel to

R 143 and together with R 141/R 142 forms

a voltage divider. This limits the signal
at the Dolby input with low distortion. The
time of decay is a function of C 90 and

C 91 and is 3 - 5 seconds. The limiter can
be switched off with S 8.

Dolby Noise Suppression

The circuitry incorporates an IC. The sig-
nal amplified in the input amplifier or
microphone amplifier is passed to the IC
via.C.72.

A multiplex filter is provided betuween
connections 2 and 6 which is used for pi-
lot frequency suppression (19 kHz L 71/C 77)
with 30 dB min. 38 kHz and 100 kHz (RF ge-
nerator) are also suppressed to prevent
faulty control of the Dolby unit.
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The Dolby circuit produces treble emphasis
during recording differentiated as to amp-
litude and frequency and exactly reciprocal
suppression during playback. As a result
the natural tape noise can be improved by
approx. 9 dB, but not natural source noise
components.

Dolby function for recording and playback
can be switched off by push-button S 7.
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Limit switch

The limit switch has the function of switch-
ing off the unit when a cassette has been
played and protects the cassette if winding
is incorrect as a result of excessive fric-
tion in the cassette. The limit switch is
also operated when the memory key (fast
forward wind/rewind) is pressed and the
counter is in O-position.

The slotted brake drum on the right wind-
ing axle supplies the photo transistor T 6
with a flash period of 6 to550 Hz,thus pro-
ducing an AC voltage in R 110. IF this vol-
tage on T 6 fails, the base of T 110 be-
comes positive via R 113, R 112 thus driv-
ing T 110 and T 111 and leading to attrac-
tion of the traction magnet which shuts

off the unit.

The circuit consisting of the resistor

R 120 and capacitor C 118 caused feedback.
If an AC voltage signal is present, the ne-
gative half wave is applied (via D 111) to
the base of T 110 and blocking it.

Power Supply Unit

The C 919 can be connected to AC voltage
sources from 110 to 125 V and 220 to 240 V.
The primary winding of the C-core transfor-
mer and the motor are switched over by se-
ries parallel circuit. The secondary voltage
is rectified in the bridge circuit of dio-
des D 130 to D 133 and effectively filtered.
Transistor T 130 acting as a variable re-
sistor automatically corrects voltage and
load fluctuations. The secondary circuit

is protected by the T 0.63 A slow-blow fuse.

The indicator lights are connected to the
stabilized DC voltage of 20 V.



Adjustment-and test data

Test instruments and test cassettes required:

millivoltmeters
AF oscillator
oscilloscope
frequency counter
1000 Hz filter
capacitive voltage divider 1 : 1000
(Coupling capacitance 1 pF)
1 test cassette 400 Hz - 20 dB,
10 kHz - 20 dB
1 test cassette Fep03 - reference medium
section, Cr0p reference medium section
1 test cassette 400 Hz Dolby level 200 nlWb/m

AN OSSN

General notes

Before adjustment the magnetic head and all
ferrous components contacting the tape shall
be demagnetized. When adjusting the coils
two core positions are possible. However,
the outer core position should always be
chosen.

Re—ad justment must be carried out in the
sequence stated. All controls should be

in their midposition except R 171 and 171!
which should be in their extremest right
position.

Playback

Level and VU meter

Fully turn LINE OUTPUT control L and R
to the right hand stop. Insert test cas-
sette, 400 Hz Dolby level.

Fe, Dolby NR,>

Set 580 mV + 0,25 dB in each case
fior “track 1 with R_6-atPti:1
(left channel)

for  track 2 with. R 6" at Pt 1
(right channel)

Set VU meters to + 3 dB + 0.25 dB

VU meter, L with R 153

VU meter, R with R 153!

17V + 1.5 dB should be present at OUTPUT L,

OUTPUT R and REC/PB jack

Magnetic Head Adjustment

Insert test cassette (Section for gap ad-
justment, 10 kHz - 20 dB)

Connect millivoltmeters to OUTPUT L and R

IF only one millivoltmeter is available
OUTPUT L and R should be connected in paral-
lel.

Fe,>
With the set screw on the left-hand side of
the magnetic head align for maximum voltage
Maximum permissible distance between tracks
4 dB.

Playback freguency response

Insert test cassette, 400 Hz - 20 dB,
10 kHz - 20 dB

Fe,>

the output voltage at OUTPUT L and R should
be referring to the 400 Hz - 20 dB = 0 dB
10 kHz = + 4 dB - 3 dB.

When switching over Cr or FeCr the 10 kHz
level should indicate a voltage step of
- 4 dB + 1 dB.

Background ngise

Screen amplifier. Make sure that the mag-
netic head is free of hum. Loosen screen-
ing ring from motor and motor mounting.
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Fe, PAUSE,®=

Set background noise at OUTPUT L and R to
minimum by turning motor and screening
ring. Retighten screening ring and motor.

Background noise at OUTRPUT L and R 5 mV
max. Measured with 20 Hz filter (e.g. Senn-
heiser: FO £555. cUrVes2,:20:Hz5 =3 dB? and
RMS rectification of meter. Observe polari-
ty of power plug.

RF_generator
Cr i RECORDy <with L0 ise b1 00 kHz%

Measure the generator frequency with ab-
sorption frequency meter in the vicinity of
the erase head, or with oscilloscope or
frequency counter through 1 Mohm series re-
sistor on the erase head. Frequency devia-
tion on changeover to FeCr 2 kHz max.

Erase Head Voltage

Measured at the erase head (Cr) 24 - 29 V

RF _Wave Traps

Connect tube voltmeter to test point 2 or 2!
and align with L 1 or L 1' for minimum.

Bias Switching

Cr, RECORD,>
The following voltage change should be mea-
sured at test points 2 or 2' as referred to

URrF

for FeCr =:0:dB

fior iCr = e 8uBiidBica 1 05:5:dB
for Fe =+ 005 dBE+ 0.5 .d8
Recording

Connect AF generator to INPUT, tube volt-
meter and harmonic distortion meter (K 3)
to OUTPUT, LINE/DIN level control (R 144,
R 144') open.

Input Symmetry

Insert test cassette, Cr0p reference medium
Cr, RECORD,

feed in 400 Hz, adjust input voltage so that
the VU meter reading is 0 dB for the less
sensitive channel.

Using R 171 or R 171' also set the most sen-
sitive channel for 0 dB (VU meter).

RF Biasing

Insert test cassette, Cr02 - reference me~
dium section

Cr, RECORD,>

LINE/DIN level control (R 144, R 144') open.
Record 400 Hz and 10 kHz with - 20 dB (vU-
meter). Compare levels on reproduction. If
there is no uniform level correct RF biasing.

Any changes of the RF level can be measured
directly on the head via a capacitive volta-
ge divider ( 1 pF coupling capacity) or at
measuring point 3 or 3'.

For alignment of track 1 use R 119, for track
2 use R 119°'.

less RF = treble emphasis!
more RF = treble deemphasis!
Level

Insert test cassette, Cr02-reference medium
section

Cr, RECORD,>

LINE/DIN level control (R 144, R 144') open.
Record 400 Hz with O dB (VU meter). Then
check playback level using the VU meter.

Using R 5 (left VU meter) and R 5' (right



VU meter) vary recording current so that
playback level is the same as the record-
ing level. To check the NF recording cur-
rent the AF voltage can be measured at test
point;3:or-Sliviaifilter:

Distortion

For 333 Hz, 0 dB (VU meter) recordings the
harmonic distortion on playback should not
exceed the following values.

for FepOz tape K 3 = 3 %

for Cr0, tape K 3 =3 %

Erasure

Insert test cassette, CrOp - reference me-

dium section

Cry *RECORD;

Feed in 1 kHz 0 dB (VU meter) :
Erasure (selective measurement) = 62 dB

Limiter

Set R 90 and R 90' fully clockuwise.
RECORDS = ETMTTER

LINE/DIN level control (R 144, R 144') open.

Apply 400 Hz + 1 dB (VU meter) to INPUT,
slowly turn R 90 counterclockuwise until the

left VU meter indicates 0 dB. Adjust the other

channel in the same manner using R 90°'.

If the voltage at the input increases by

20 dB (10 times), the limiter first closes
instantaneously and opens again slouwly. The
control time until the VU meters indicate
-10 dB should be 2.5 to 4 seconds.

Dolby FM

DOLBY FM, RECORD,
Turn R 150 and R 150' fully clockuwise, set
R 140, R 140', R 144, R 144' to zero.

Feed LINE-DIN input with 5 kHz, 10 mV.
Using R 166 or R 166' set 100 mV across
LINE-DIN output.

Depress DOLBY NR-key
altenuation

Release DOLBY NR-key
Feed in 400 Hz

altenuation 535 e=7e5 adiB

Microphone connection

Check pouwer supply for capacitor micropho-
nes in the microphone jacks. U = 19 - 21 V

Overall frequency responses

The overall frequency responses for Fep03
and Cr0p tapes must be within the speci-
fied tolerances, in accordance with DIN
45500, recorded with -20 dB (VU meter).

Fig. 17

f(Hz) 20 40 100 250 1000 6300 20000

In accordance with the directives of the
"Rules for the application of units of
measure", dated 5 July 1970 the unit of
measure for the magnetic flux is now Wb
(Weber) instead of Maxwell (M).

1 Wb (Weber) = 10° M (Maxwell) =1 US (volt/
second)

250 nWb/m = 25 mM/mm

26V~

o1
92

220-240V

110-125V

12



Fig. 19 Alignment positions, unit top side
(7 LL = : ” W\J
R1g = RHY R171T RI71
R PR
T T PSS,
L110| Xi ] l 0 ‘ O e | T b,
2 7. 1 6
DOLBY Q§§§ Q§\§
®®
= =
D Q| @ @ |@
Ol e R153
2
5
R150 R150 R153
MEMORY \ ﬁ[ PHONES
R149 R149' 2| @ 2 |o I
R144 R140
6 DOLBY —_—‘
‘ mG Fe Cr FeCr NR  LIMITER
= = 008 ee »HOOO
N———— ] H H H g
e L R R
STOP EJECT REC << > B> PAUSE
Fig. 20 Alignment positions, unit bottom side and layout
the module.
( T
I MPIjIMPT
[CRSIoR S
X DO 100
1= 1255
!::'F \J 7 .
:= __i R90 @ 235,590 @ R90
ii 11 M3 wmp3 S
{ |
i_i r_"?: L1 @ @U’ | 235 580 |
w2 1
1 =y ) o
i R5(@) (@rs 3
7 LJ MP2 MP2' 9
Ll [ 235 580 s
Abschirmring R '__—_‘__‘ e ]
Screening ring
Anneau de blindage —_J‘]_DE'—I LU]D L‘ﬂl—
R171 R171
(
N

The identification number are given only
for location of the modules and should not

be used when ordering!

When ordering spare parts please take the
article numbers from the spare parts list
pages 22 to 33.
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Alignment positions, unit top side (FM)
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Alignment positions, unit bottom side (FM)
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Fig. 23 Wiring diagram

. >
C85 c84 L I
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. I 8 0 15 W 13 8 3 (38 Y l .
g 17
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235274 o L 16 & 1ot A2 6 S G
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Switching jack Mic. left in working position '
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2701% 22n 39n
V3 VI6 | _]
R72
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/ = .
i §s I X1 [ib 2b
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® .
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1-2 ot S o i 20
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20 22,21 26,23 25,24 + 3 o
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1
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2p
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Dolby
!
s7 14 ‘
i

3a(3b) 2af2b) 1a(1b)
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el
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Module Modules
Eingangsverstarker
Input amplifier
Amplificateur d’entrée

Limiter

S8

@ -

Q
DORD S P—

g-

=

C90 iR91
0,47 1 {220 M,

8

e

Limiter
Limiteur

Ausgangsverstarker
Output amplifier
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Doiby processor
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Amplificateur de reproduction
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#
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{ C
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! Interrupteur silencieux i
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Fig. 24 \UWiring diagram (F

M)
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Module

Modules
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Transistors as seen from the connecting side
Transistoren von der AnschluBseite gesehen
Transistors vus du codté des connexions

NE 545 B

as seen from the top side
von der Bestiickungsseite gesehen
vu du coté éléments

16 9

{5 i o B o o 1 e o e

| S ) D

Voltages measured without
signal in position:
RECORD, START, Cr,
DOLBY

white, wei3, blanc
black, schwarz, noir
orange, orange, orange
green, griin, vert
yellow, gelb, jaune

EBC

BC 172C
BC 173C
BC 238 D
BC 309 B
BC 327

BC 337

BC 550 C

with digital voltmeter (RE > 1 MS2)

to ground.

Show switch position:

RECORD, TRACK 1 - 2, START, Cr,

DOLBY, MIC L

S8 S7

000000000000

000000
000000

S3

529055090000
===

05050050050

e

S3

Track/Spur/Trace 2 (3)

D-OOLOOOJ)OLOO
Svo0S8voSvoSvO

e e Xi3 . Xi2
\ewaiy
Rec./rep. head [ NI Erase head
Hor-Sprechkopf o~ Q Loschkopf
Téte combinée enr./repr. _l 1X-4 ] Téte d’effacement
1X-3 1X-2

Track/Spur/Trace 1 (4)

Spannungen gemessen ohne Signal
in Stellung:

RECORD, START, Cr,

DOLBY

mit Digitalvoltmeter (RE > 1 MQ2)
gegen Masse.

Gezeichnete Schalterstellung:
RECORD, SPUR 1 - 2, START, Cr,
DOLBY, MIC L

Tensions sans signal mesurées
en position:

RECORD, START, Cr,
DOLBY

avec voltmétre numérique
(RE > 1 M£2) contre masse.

Dessin de la position du commutateur:
RECORD, TRACE 1 - 2, START, Cr,
DOLBY,MIC L

S 1 REC./REP.-switch
S 2 REC./REP.-switch
S 3Cr/Fe-switch

S 4 Fe-button

S 5 Cr-button

S 6 Fe/Cr-switch

S 7 Dolby Nr-switch
S 8 FM-switch

S 9 Mic-switch left

S 10 Mic-switch right

nonnnnnunnnnn

(SF {elc) a ;

1 2 39?% gg::l:t':zr'
Interrupteur

00010 © @b

1 AW-Schalter 1 ENR./REP.-interrupteur
2 AW-Schalter 2 ENR./REP.-interrupteur
3 Fe-Cr-Schalter 3 Fe/Cr-interrupteur

4 Fe-Taste 4 Fe-bouton

5 Cr-Taste 5 Cr-bouton

6 Fe/Cr-Schalter

7 Dolby NR-Schalter
8 FM-Schaiter

9 Mic-Schalter L

10 Mic-Schalter R

6 Fe/Cr-interrupteur
7 Dolby NR-interrupteur
8 FM-interrupteur
9 Mic-interrupteur L
10 Mic-interrupteur R

nmnnnnnnnn
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Fig. 25 Base plate 235 485 printed wiring side

Fig. 26 Base plate 235 486 printed wiring side (Fm)
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Fig. 29 Key plate 235 489

printed wiring side
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Fig. 30 Key plate 235 489 printed wiring side (FM)

S4 S5 S6 S S8
g E.\ N\‘ 9 9
<//> n:/> c/> c>> </D

B S JEe B

> 1 | 1 ]
60
© 0.4
epmut 5
5 6 v D1 6
161 :
@

22

14 15

2



Fig. 31 Dolby amplifier 235 484 printed wiring side

° A2asls21

7o 6% 5E o4 32

Fig. 32 Recording amplifier 235 482
printed wiring side.

Fig. 33 Reproduction amplifier 235 483
printed wiring side -

0,1V 10V o7V

Fig. 34 Generator plate 235 481 printed wiring side

Fig. 35 Socket plate 235 491 printed wiring side
OUT. RC/PB IN
R

i 4l

XVI=2 .~ XVI-5 XIV-3
XVI-1  XVI-3 XIV-1
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Fig. 36 Input amplifier 235 495 printed wiring
(235 402 FM)

side

Fig. 38 Limiter 235 496 printed wiring side

Fig. 40 Output amplifier 235 494
printed wiring side
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Fig. 37 Power part 235 488
-printed wiring side

Fig. 39 Power part 241 732
(printed wiring side)

T130

Fig. 41 Mic. - sleeve plate 235 274
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Replacement Parts

Pos.

Part.

No.

Description

Qty.

VONODALrAN -

27
28

29
30
31

33
34
35

36

3i
38
39
40

* XK
XHKR
100
101
106
107
108
109
110
1808
112
113
114
115
116
107
118
)
120
124
122
123
124
125
126
127
128
129
130

235
210
200
200
200
235
235
235
200
218
235
210
226
235
200
235
235
235
235
235
235
210
226
218
235
235
235
235
235
228
226
242
226
226
226
226
226
226
226
235
235

235
235
226
226
235

235
235
210
240
235
210
235
210
235
210
235
235
210
235
235
235
235
235
210
226
210
235
235
235
210
235
226
235
235

444
155
444
622
444
445
005
099
444
055
446
518
815
448
444
013
449
014
450
451
018
518
281
044
422
423
431
442
443
387
889
584
836
835
832
834
833
856
831
336
375

308
219
411
814
273

194
192
472
358
452
478
134
144
162
145
382
056
145
057
269
152
055
453
433
881
434
454
455
118
485
665
769
470
067

Type plate compl. .ccccececccccss ey e e le atiotal ane o TeReHeL O

Serrated lock washeBr cecececcccccccne oioiesie erele sisiee
SPTiNg (WaSheT . st eecsosiossesocosoosssssoeessnssose
Compression sSpring eeeees o rsie oo s e e Blane e cvecosesvene

SPTLNGRWASNET (it e oio o e st sts sis o orsie o s sie s siotalsris o/s e s srs o
HoldersSafcountersulindoWsCOmMPL. (e siv ot o sieie stete shaieis
COUNTET WENdOU sice o Shsieisie sio i eis e oo o ieTetete onsteeieslonare

Brake lever ....... R R R RO PR RS IS g S oo S RS
Spring wWasher ccceeocecsossescns st Suskeile’s s stanetseTe
Fillister head sheet metal screu B 2 9% O BTN
Cover plate:assembly compls o ceeisssnieeieee Gierenetotiete
Machine®scTeW MEd X T2 ois .o s eisie sinahorelstotsisio eiataronanate
EixingRplatescompPle oo i eescescios e es st s o ela e etuiete 5
PLaqUE s s 7ie o 0.0 si0is s s 068 000 s0 00 secessisns ciseesenssne
Spring washer ..... SeTeteis eie e s athiiele @ie) eieeTabels ol s Shekate o ers

Sackiaittishafeb i s ciorsersistsieismorereis e s e sis stesslbie s s o ale siete
WA OWRCOMPA ¢ e iates eie e o0 o 0is soisnisiess s o eotsistetersietosototose s
Socketishafits 25 et aicesieian e ee s eisie oo ol oistolreraislocus stsss
Illumination green . .compls  s.sesesisesisereiesios sissioe
TIlumimation: radjcomplic  =dhcia s oieonistapetess oo, eteteioss

ST ide IKAODE e Eeks srsie sueieie oteots R S S T s 520 ST elshe s
Machinesereur M-4: X 1255 oo vioietosie s R 5 s o T
COVOT PLlato e i ki veistaie sysois o siete s sisisoreie lslisis iebehereis e s .
Cross head self-taping screu ZAN D G RS L S S .

Cabimet CK B2 - complis viis s os eoiotonsis oo s sis s ate sistorsle srore s
Cabanet CK82 bl ack ‘COMPlici s oerais oiedis o etsse sisisieis s e
Cabiinet: CK580: black 'COMPL o el oie o oistaks skotors o sbore o aie
Cabinet, CK B0 Walnutscompls  Siiisieial s s o oteiois oeess s e
Cabinet"CK B0 White ComPl i oo aleistste s ieiotsittioie slotere ol
DU s TBmb LB MG Faiire ol s o eisssistar s esb /e jove a0 Ioyeisls iofaneieions aislatoree
Hinge comple eccecoce Yo o aiis e oo s wiiais e oo s olie ele elisiais o0 o
Hinge compl. (For CKiB2 andisCH B82)7 Fiaa o
KR s e aiim it e s sl iatote telaih oo (o6 0 ahoioiis siake sliv-erate o ons e ot

Compression Spring «.... cesssssscenne o sleie el e eneiere .
Hinge pin  cecececee e oes s eensassesieseneaises e .o
Hinge cam .ccocecces o otaleretete: o s alel e e v s sl e ateie aiel Bistotistere
Hingeplate ce. ceeeoeeioiosesesisinessesioesees cesnans
MachEne scTotitAM "4 "X B augi orots o s iiiote e sisi ool o v shs e ssore ae
Hinge: PLUOL i v elcive e e Sleieiiiol o loineter s istate ele e Sie e 18 buw slie

Hinge pivot (for CK 82 and CH 8200
Machiinel sermeualAMESEXE D (5o letets o e sie oo s iosle s oo sisie oo sisis

EH 828 coVier: e st Nl SRONG oiieliorele alieireile iie e ToTe e eie e B ek
GH- BOR COVBT s e s sietatoretans  shelsjiore olls|oro e s n oL ors/are s oie o 6 sheistelsle
Accessories: for walliimoUnting co.eeessioviosseons AR
Vertical base compl. with accessories ....... R
Ventical tbase (SOt ) . e s s .
Shippingiicarton compiliciililciscis ciers: oiorike sistere anete etous ote sin
Operatinge NS ErUCEEONS i slcmicts ate clsis sl olotatiohois sioy e svereha olls
Machine screw AM 3 X 4  .eceecss Siekene s e wisuo olele  onsterels :

Angle: compls (WitNHCONE. i sietcis Slote v siere sislieTets vlotots o statsions
Memory counter assesmbly ce.e.eeeesecssososiossssssss
Maching 'screu AM 3 i85 o oiieke crelarote e s abe o choreis sloisie
CounteT bel i a5 s aiieidiceioe os o ctotoiseiotorelaialot bisters o ots ore
lrockiuasheor: e < i cioiehot sheis sie st e she alieTel s o acsbelionons M ratievere
SW1BEh S1eOT U oioiele o s scers ebeis orsie s orel slons ahass olerste shote 20105
oekbuWas e 268 8o tie e rarette oiaTorare e e e ene e os araiitions e e obons
Tension Spring .ecseseccecccs e S deiee e steTarete oo o o
Ejectilaver: T itu s o oloe o stets e fers: oo ske tors e atelehere s sreserei s e
LockiUWasheT - 258)) i o s o ebesisteresctato oo Sis o slie b e e 0. o eValohs o' e
EJECTE 2 LoVaT" 2 F i i o e hene o elensterione sls. s e wns e noe s etererene 0 e s
TENSION 28PL LN eisleieie sishiocsiova oo sle o skono ninielioterots Jeaessre o enalle
ReNSION . SPLiNgE ol cis seisi oo e e s e oioisoisiniataiotstarsyors toueisis
RIe COT A D AT e it eralsi s o oieso siayeis siere sre shetore aters o1oretbihsrobokeits

Head 2unit ScompLice il sioiotete o sors o e s ictabereis st sioier siote; shelsiorore .
Maehiinest s U1 e s arate o siovn siale ais. s e eNoradiels R0 GO ey
BUSI e 5s ratoletsbe srars she: sbabenst oo siatotayei s noRel sRek e la Toto ke o lo o rorarate 50
Machiine s CreWM 125X 867 e e e i siote e tere eTons s o aiein e e stae srore

Record/Playback compl. .e...... e S e
Brage i Read e oMP Lty st iise s e o s o eie s aiorsrs sie ol alsts eronetstors
(Y = o b s o [ e R s S VAR i R Rl - e A It
Machine:secrau AN SEXRT s diversisrets eto e steisrelsleloreve svoroie
Cablie s HOLdBT i & ce'e oo svoissiosiee oo o atototoseniosseisisisteis oo sis
Eixing rubber eampli:: ‘e eseeeiete sisiotoeisiove sletoieies ois s oie
Blate campl s ¥ isisiciee e s elsie v sie o oo oyelo e s s a 6360 6.8 5 ebcals 6
[Ee @R Ssp T dmgy  Foi e eniae ot et eratataleTeTeroNe ete ate enee e Tare 410 0 0
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Exploded view I

43

Fig,
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Exploded view II

44

Fig.
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Pos. Part.-No. Description Qty.
131 235 161 V-spring (for cassette compartment damping of old
version? e o s si01e 1 A  shsieleie ko o T s 1o s L ae 6l 610 810 i e300 e o e TORAN NS (8 5}
240 357 V=8PTLiNg | sisiesessiossisiosiosssisiosssiosssioinniossssissaiss 1
132 235 456 Holder cpl. with leaf springs «.eccceececccccsccns 1
133 235 066 Leaf:  springuTighibh cicieis cls s eic e o slictis isie s o0 sie o sioiaesieisrnte 1
134 235 065 Leafs sprinaediafdisiiereseie sieis eis ote s /s suetoiore s ois o snsietote slelsiots 1
135 235 042 Luminot s Wi dOu: & ieie sje s sts eisiese sis s e o sislols srols sioieie sietsie s d
136 235 160 oA mpilaibBiie i e i erelsors bife o eisiioielehoks s Jeiietse: s e borons: sisrsiavers : 1
137 210 147 LockauwashornE 4 sio st s o s o isistorets s o atelislstelade o) oiisile’s as 1
138 200 650 RUbBDBETH 8108V (s i cisie e bisis sisiesieisioiosesioe v oisie sisins slevsleiee 3
139 235 156 /i DS PTA MEEE e e ais steiste e sile)s et o s o siste S R SRS FARTA 1
140 235 074 Brakey Rlakeiilsn saiisieie sieis e selsis sis oiere sinte etnls o: s sleiois e 1
141 210 472 Machine scrTew AM 3 X 4  cececocosesonccssonosonsions 12
142 210 469 Machine: screw: Al 3 x "3 .cciaicion sisecies RS R 13 2
143 210 586 ] ey s T A s o e e B e A 1
144 2350147 SUPPDTER N sle e otsiarsishoiaiersistsiois ololsie s stele oo shs Shete aneLs R eeiaks 2
145 235 354 Retaining spring compl. ..cccoccecans o lose sis: slist e ete 5 1
146 209 353 B e 2 I et ote s foneis el tois sneiiassie ol lallaensin b s e s o s (8 4s. o e ) ABTleTeTe 3 1
147 211 306 Balile 350155 eieicteisters olls: shuiate stelistotols o ore ke o lelib o ts Ve TobRs oksliatoRennts . 3
148 2355 Head mounting plate assembly SESRP e ST S U SRR 1
149 2351565 CompTess10on SPTING: esisss eses sieisssionsie slsia shntenens Ba 1
150 235 457 Driver assembly c.cececccccses o ioinies iaie sl eleie nlnle)e elore 2
454 210 144 EoekFwasher: d/a0:u i creioss s o-enete AL i laleialenareTonslionelor ol lotntie e 4
152 235 150 Compression SPTinNg eccecsccscscccsscssscse STelehetors ehstibne 2
153 235 625 Phoitol \tTan8i8tor. - (s eireissisis o siere ofs sl sl s ohske loionsle e iitetete 5 1
154 235 458 Tape travel and monitor unit compl. ..ceccceecase 1
155 209 443 Eampe 2o/ ol sl o E s i e N e he Dl 1
122 235 787 Pre=resistor. 150 ohms/1 W/10 % ciibies ois et seisisieiois 1
156 210 472 Machine screw AM 3 X 4 cececocoscccssccnsossocase 112
157 235 244 SEOPIENBUBT > N siv s i iblie onsinie iogo o xe shats S5 oxle) ol s sleReisiste SRS 1
158 235 080 Gear shifting gate Sis orerslaliotelelorays ools wksilesiolels ool st e e ste 1
159 210 472 MachinexBeTau: AMSITEX G i iseisisosanss. siesiese oierle seyarageters 12
160 235 .01.7 SHPPOT bl it Tt s el R T D e R O 3 I O 2
161 210 144 Lock washer 1 D Beushsueys inisssssneususisisiesaie sheleles e et tarenuiet oxegote fo 4
162 2351167 V=8P Linagiis: sl it SRR O HO DT ) R 5 s e B L AR GRS 1
163 235 459 Pressure lever COMPl. . e esiesiesscionissoiesieios oaioioe 1
164 235. 179 SiL OB Hateeveisissusiasstonsieronoie e Saeveielauehede s o IeEatiegs  olulone S0 0 0 1
165 210 472 Maching: B8eTai Al IBE Xid: & oy eusissesisis s shesels ioder shefonste S 12
166 235 105 AL DI e ieic iote shoretsnnne ere s isnshone A R A O e shieilstone 5 1
167 226 260 SLiBBNB: wisie s 0-eusnre isinio oo e stane oke e hesze e shereRsL O ) O R R 2
168 23511653 U=spring control c.cecsecccsccscaisccse oee sleharatetells < 7
169 235 461 Ejectuslide. .COMPlLiel i issieversissezoneioysisteiousis: shsholoie. sie sreRatorotare 1
170 235 463 Record slide control compl. «ceeccceocecscons alote sifalienee 1
179 235 465 Slide.-control. .compPliis: cicishe sisieslanstsr o fariols ions tois oretater elehiosenore 4
172 235 467 Start=slide - control compl.. | e detersie i ebsllote iaetanesiats 1
173 235 468 Key.:board..compl.. i caiciciciioiess e eisienstaioiogers o ishe oVie iejel aite abehatie 1
174 290 147 Liock: Washer il i oemsisiohsie oo vistelle shamenerstie Eoeiotieheliate 2
178 210 556 Washer 2.4/6/0.5 (Pollathylen) D O SR Y 0O B O ey 1
200 227 467 Hexagon sheet metal screw 2.9 x 6.5 .ceceeee e 4
201 235 035 Angle plate 18ft . cecseecssqgocsosnososcssonsasese 1
202 235 098 Locking 1@VET ‘cee'essesssecssssscsssessssssssosssss 1
203 210 145 Loek WashEr 2 8 i e il e e eere ale e s s o e:s oe s e s oaie e olete e axe 10
204 235 120 e N et S T S 10 DR A ) e es noYelie e e erenel OIS 1
205 210 472 Machine screw AM 3 X 4 ..ccccccscscsccscosnnsas . 2
206 235 469 Traction magnet compl. with armature ..ccccececas i
207 235223 Compression Spring eeececcecececee O O R O R RS 1
208 235097 AEMA U T e o e[ e el ohe o e s o enal o siele eos 610 oge ssys e s mreis oy ore are 1
209 235233 Relaase cONtEL Ol & s o e s o s ns,o s e oo minissio e eis siozes . 1
210 235 068 Bearp g (8P POT b . i e e s e e e s as sielete s ser rele Sre eis 1
214 2355052 FoTki s S de R o S I R BRI S ROROR SO e St 1
212 210 469 Machine 'seraw AM 3 X J e csosoevososssesesionssese 2
213 235152 e e ON S D T g (T e e s e s s s s  oistore sie one ole e o s leh e el 1
214 233,808 Connection plate compl. with cover ..cecececccces 1
215 235:00% Connmection plate e tteietalioe orale etetols ote e ebera s et elbatls 1
216 233 006 OB i e et ate et oleliolatearatio o s ate ulienelin s oFeTs loret slis oo el stis-ela 0 le sy o0 1
217 220 152 |2 = o P i R P R by PR s S B O LR R 1
218 210 586 Washer B 247/ 005 SR aREsan o S S A e e 1
219 230584 Machine::acTew Ma3 X a8 = Gile s le oo sie dlsioisre s o eie e o e oo 00 3 1
220 236 606 Power.ssuitch compls | o ocisicios o sisioies o sgerarelsiaderetots s e aie 1
233 008 Bower suiitehaUE" Eicomplich T (o eisichere eieis siois oseiotese sio starere 1
221 200 444 SPRANG WasSher « ol s e ae e cie s slatets, tin s erete o e aTeL sy SRan et e 1l
222 236 605 Suitch. plate cOMPLic s Seie.seieze.s s sisserers ste ole e eis0iel sie aye ons 4
233 013 Suitch iplate s UL COMP L el eiistere siainte sionaloisieiers s o alo s 1
223 230 355 Capacitor 68 nfF/250 v/zo % RpvE A ATl SR AT 1
224 236::335 S1ide  CONEDOL s v s e s 065 o s sie,sisaie sinreis essiorare,sie susseie oioce . 1
225 230 148 St tohibrackelt o diiaiiie sls slerereieisreioince sio n e sieies: eeile are 1
226 230 296 Tansion SPTANG & «eieie sisie ele:sisleisle sisis o siedslones sisisle. siois sistene 1
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Pos. Part.-No. Description Qty.
227 219 200 Shap: Sprlngil SRR S ULRRRGES AR NSL SRR nn AR 1
228 233 ‘011 EDVBTEE o e oo eie e tte o leite Ta 017 o lo-ei s e taie e Vo to oleteta onate et s lataASHA TS TS A 1
229 210 498 Machinesserau: M Jiix: 28t jdio e wisisiose oo o sisis o olslelere Srerels 1
230 235 470 Basic mounting plate, compl. ...... s s ioets s o RuTsreks 3 1
231 226 845 V=SPring ecececcccccccccccans GreheRslateeTeie Sieelenete s shetens 1
232 235 471 Madini B e lite vas 5t e is e loneie e s soue ossioiessiors is e B teieileke R geth aery i 1
233 210 145 Loeka=Washers 2:6:3: 4 st ts;s e ete isys seushoisteteteriletotororeter elotstors oons o 10
234 235:472 Uinding: gear. lefiticompla i cisiticicasiers R S GO O D N £ 1
235 235 473 Large flywheel compl. «..c.e. aseeasisiie sloileteNatehetober s ote oo 1
236 235 044 BottomsiDOAaT s eicrsorose onsiio o iotslobsgeionshoss sleiessmpins g B R 1
2:37 209 962 SoLdeT: - lUa v lsiiens esotersienauene T S € AR S T e S O R O 1
238 210 480 Machine:;ecTou: AN SEX: (0, 5 e s iciisiossis eioe s srotons O TR ) oy 1
239 230 559 Sieib 8 CT AR My 26 DX B Baaiaivie o obo ore oxe sls o anedo toners shots Slerstate 1
240 226892 Drive::pllley: 50: HZ: complics 7 leiate cferstoteiabate s els oot siolote b 1
226 813 Drive pulley 60 Hz compl. ...... o5e Jolie e e ereiele s ioveTaisTnke 1

241 210 366 Hexi nub: BMi 41 ssonsicsetoseivasis oo selioNells s fe 13 J0 ta i kbt s T e R ol ROk L 4
242 210 626 Washer: 4. 2/7/0k5: 8t kv oaistons ST caikntinen 2
*% 2351391 Segment .ceccececscrcccsotntccnss eoie a s seratata’ s ke ceeieie 1
* 2473 226 506 Leakage resistor 2.2 Mohms/D ollideinin sttt 1
244 210 366 HeX N Uhal: 45 ot intazose 's oo telolionols SR O M B e X S AR A 2
245 201 161 Sertatedisliock  WasSher: 4. 37  civie s s soels s erers nrols fobsboue e rstaniars 2
246 209 977 Solder: Luagitivee eiciseterstorsioseraie oneRenns e aie e A R TR R 1

* 247 235 206 Top housing panel compl sisine jeuse s otatusones oo ker shbuels o Foms s 1
*% 235 395 Top: houging:.panel: .comMPli. = is.eiss s:eleoisseiotots ators oteitelololisletole 4
248 211:553 Machine screw M 4 x 48  cececccesssnsnnan SR isiesetatete 2
249 226 811 ATMabtUDE: « isise o eislsiaieiars s sis eie s olone s sioie o oo eisioleladens skesenole 1

* 250 218323 St atoTiM0/42205 V5 COMPLE vk el ttor b siats oJerielicotener anemens : i
e 241 684 Sitatiorn: 26:\-CoMPLi i e oo e stetoiors arete B0 S T e S S 1
251 216 276 Bottom housing panel compl. ..cccccecccs A OES 1

* 252 235 474 Motor 110/220 V compl. .«...eo.. oteieretereie ot A RS 1
** 241 683 Motor:SM 840=2: 261V cOmMPlies s reeie Folebars SR Ias e tat o vatetors 1
253 226 260 SHLEIBIVIOE »: FeraTatetotio oo retesere ulototototece ats: oe) oo el ot s o vols tonste  storaa sbbibe s 2
254 235 4795 Top ‘lever comple. = ceeiwsecesiscinis o s o FeoteoteTaratie et Takiolakerots 1
255 2101945 Loekiagher: 12::8i 5 teisveereretotersrsiets odasore o XatoreliedabeUelsbovs b s oy 10
256 235 147 CouplEngrieompPlice i seictaletstorersnove e s lioheoretotosevaniore! o oot slalatinrerors 1
257 210 142 Liocks washaTE: i 2. i tetcieistossiavonsretes sleTosshoners: sTolstonote sholiaieoteholote 2
258 235 106 LR e e Me el 0 BaT: e isieteis s isisisistotsre sheheiorsrsrovnons e ol s ouayiy 1
259 210 142 Lockitashiomilie 2. 5 ivisreis-s sleiisie ks atarore  svoreronsiorolote: osteile S8 ) 2
260 235 129 Muting switehi gear ...ceece. aisAshievsakesueusteis fokousysiatoLans . 1
261 210 145 Lok iWashar:i i2,6:35g s s ol siers enersistorsnsio Ssienisy e ol o sisiototiate . 10
262 235 135 Tiakie=Upabalitis tovedsteisistshoisrotsdoioratots RO D0 O G OS0 Sie 1
263 235 025 CoupdEng: INILiL: L Soisieicisie e s shysiishaiers e kateraleyats  eWationslots oelofeteile 1
264 235 107 Liaafi ,8pTing: i eieistererese s oionshsronclle loneratoret s <l isfofiona tokor st Tolis ie'e 1

* 265 235476 PoueratransfioTmer: (COMPliciifiic e sieioshoie: sietstoteittots otetalonars 1
*% 242 032 Pouwer transformer: icompl cc Sis il diieio et ciaflotetetotaletototots 1
266 2305559 Hex: inUEE MEESE 5 Soieistorouonoliotonstotonstansiorosons)stohehenolie onstionsiohe iolie obamurs 1
267 210 486 Machine: iseriet: (AN 2B 1B Criiileteteschetotans Vs oRate otetats o eisiois 1
268 235 692 Screening cing (motor )i vt el e 1
269 214 602 AMP! 8l BBU Bl Sls s s i islsiotere siohoueier e foialors o s koiatssene cistore nloyare 2
270 232 996 Power;cablier eUTOP 6 ICOMPIL e E E eies s s s tekone ots: s ots euore o s et sts 1
274 235 034 Bracket , sl gt St cio o sre seke oie ateots e sk ionaberore SN et 1
272 227 467 Hexagonal sheet metal SCTBW e eeceesessncesenssssias 4
273 2355 142 TenSionNSPIENOticetediciore s ele soteretonsio oio nie o oreia s ois o le s otore 1
274 289110 PaugarilBV@Tr: i il eie e oresistoiovere s oo s oG e e oo o e iesl o uaniel ey e 1
215 210 145 o ckiWa8hNeT 260 /e ¢ sloterc sisis s visers s shonagesosonsie oL sl gste et . 10
276 235 284 Release i LEBVET oo sicoiccotesionesnosineivioes siistiots sriaiielnlis e 1
277 210 619 Washer s /B s T s B e s S 1
278 210 145 LCoek W ash B T2 35 - cie oiosesonniossivces soieisle vioressions B et e 10
279 2855478 Muting ‘swittchiassBmbiliy i eiove oo s lone s o sro s iatenotoss s oo 1
280 210 472 Machine: scEaulEMuES X tas s siotos ol cie ate ot e o sse o s o oo s sie e o 1
281 210 145 Lock iWasher B2, a0y s sieete ol shiore oishotiotstors suoie Sleheraien e esausienereliolie 10
282 235 479 Take-tpMaeaririahibe it o e i S Sl e i ke Coheegensicaico . 1
283 235 150 Comprassion. SpPTING: ‘eesisvesis sisios oin sie s orsisioie S O s 1
284 235 070 Y ) m f a N R A A A R S e GO B o T3 T oo ois 1

* 285 235059 Clamping: plabortTight e iciateiseic e sl sieis eio oiaots sis ayesaioisie 1
*% 235385 Clampingaplatescompdists. o cielole sfieis eioieisiolsisforoe srokotone oose 2
286 240545 Machiines seretisMiEtd s X SO Sl et i e ate suehowe ode i oksrakols oie 4

* 287 235 061 Clampingt Pl ate iy s e et oisls o slstoraiohere: oo e e sis e s siorsie sio s o 2
*% 235 386 Clamping plate compl. «cccccoes L0 GO 5 CP Sy B O CTONS 2
288 235 060 Clrampaingaplate 18 fFERultio i cie cle e ole oo s atorate)ons e e aterar s suete 1
289 232 995 BousriicableameTiicarCOMP LR o s o sie setoreielsts siototarers siors 1
290 235283 I N e C E el S e T T aiohe s v sifo o o1 0 0.0 o s bsolle. sia ora toie cioors aie 1
300 235 480 Recording level meter assembly, twin-type ....... 1
301 226 369 HOOK' SPTIMQ = <ivooe e sesisresisiees B S R R AR S S S 2
302 226 393 Lamp 12 - 15 v/30 WAt Sl SRR et S e 2
303 230 955 Bampsisoeket v veieieieie SEoNeietiehars o4 T she eors o Te oo ool sge 2

R 155 235 729 Carbon resistor 100 ohms/0.50 W/5 % ..... SR, 1

* up to No.

129 000

%% No. 129 001 and subsequent Nos.

30
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Pos. Part.-No. Description Qty.
310 235 481 Generator plate compl. «cccceccococcccoccccocasacs . 1

3 2356647 Springrledaes 68 PO LSEERIRISTIG ¢ oisiclols o s eisinisis e lsie e v sieetere 2
G100 222 219 Electrolytic capacitor i S b S e e s A e 1
G914 226 449 Electrolytic capacitor 10 uF/ 25\ e el oot ienete e 1
G192 235 568 Foil capacitor A58 NH/ 63 V/5 B it e e 1
6243 235 513 Foil capacitor 22 N/ 63 V5 T s vieiess 2
€104 23545118 Foil capacitor ol AT AR et 2
£ 145 235 681 Foil capacitor e N Alle0 sl T L, 1
€146 226 454 Electrolytic capacitor 47 DE/E25 W 1
C. 119 235 569 Foil capacitor 2208 kA EE V5% e o 2
G148 226 449 Electrolytic capacitor 10 i F/RPERN i 1
€199 222249 Electrolytic capacitor A gyt 25 TR R s A e A i S s 1
D 110 223 906 Biade 0N A148T G R e S Tl ot 4
D 111 223 906 Bipde 4 NEATAR STt e | SR e _— 4
D102 223 906 Biadeing N AaRE D RE s e, | SR s : 4
D 113 223 906 BUde il NEANAD: s b iR R S 4
118 235 612 EBNORatOE BT L it cte ciotois) sioisio oo o e oRoRoke sl e ersiones AERNs 1
R-1.10 223 898 Carbon resistor 10 KoRMms /0. 308W/AS %0 ¢ sieiei o 1
R 111 223 265 Carbon resistor e 2e kohms /0. 30 W/ 585" siets aieieiots 2
R =42 226 476 Carbon resistor 180 kohms/0.30 W/5 %  eeeeons 2
RT3 226 476 Carbon resistor 1808 S kohma /0L 30 W/SE % i ien e 2
R 114 223 265 Carbon resistor 1.2 kohms/0.30 U/5 AR R 2
R 115 223 219 Carbon resistor 22 ohms/0:30 U760 % vt A 2
R 116 223 212 Carbon resistor 47 ) Kohms/D. 30 W/5 % 7 s 3 7)
R 117 223 2312 Carbon resistor 47 5 kohms/UR305 /A5 B e e 2
R 118 223 219 Carbon resistor 22 ohms/0.30 W/5 % «ieeees 2
REE1119) 235 676 Ad justment control 50 kohmayAliny, Rl i e 2
R 120 223 264 Carbon resistor 1 kohms/0.30 U/S e e 1
R 121 223 262 Carbon resistor 27 - kohns/0.30 W/SaE L iie e 1
T-1490 209 862 e s s oD BE YMETZY Bl ¢ idTota e o suaisis s ona s ‘o oloNsheiohaT Lo re er e 3 1
E ] 220 538 Transdstor BCAs27/16 t0, itk ohnns TEAR e 1
T2 220 537 Transistor!BC 337/16 J..i.. s e il 2
T-115 22053, Transistors BC B37/Me Skl iiiveas suvis ielateko et atiers) atle T tto e 2

Recording amplifier

315 235 482 Recording amplifier compl. o fessierolh ole e stereleneortierets 2
316 211 379 Washor 25 17/5.0/0.5 Gaiar. canh A R S e 3
317 24008555 MachineseTew iBi2¢2 e 6D, = S heoe e S R RERES & 2

= B 60 222 213 Electrolytic capacitor 1 WE/SB0RVE T R, . 1
C 64 235 619 Foil capacitor 0.68:F/100 U/5 D eln s 1
G 62 226 453 Electrolytic capacitor 47 uF/ BEREV eratoisionenshonsiions 1
C: =63 2223219 Electrolytic capacitor 4.7 pF/ 258N+ SRR oleve furers 1
Cia6s 223 039 Foil capacitor 22 NFE/25050/5 i i 1
C: 65 2355 673 Foil capacitor 3 £3] nfF/ 63 \Vi2 65 % neitnis 1
C 66 235 674 Foil capacitor 12 nF/ 25056 Bt i 1
Cc6i 235 672 Foil capacitor 61187 S NFE/ 100 U/5 T Seatinet 1
L 60 235 533 EEBER s SRR SRR TR S e (e e S 1
R 60 224 058 Carbon resistor 6.8 kohms/0.30 W/5 % «ceeveuvens 1
R 61 223 216 Carbon resistor 2.2 kohms/0.30 U/5 % «eeeevonen 1
R 62 223 258 Carbon: resistor 220 | kohms/0.30U/5 % o iaaiss 1
R 63 225 592 Carbon resistor 56 kohms/0.30 W/5 % ...... s 1
R 64 235 535 Carbon resistor 68  kohms/0.30 U/5 % «ceeevanes 3 1
R 65 228 740 Carbon resistor 120 kohms/0.30 W/5 % . ey 1
R 66 223249 Carbon resistor 1.5 kohms/0.30 W/5 % . S 1
R 67 229 952 Carbon resistor 820 ohms/ 0% B0MU/AS: et i iivn i Na 1
R 68 2239017 Carbon resistor 330 ohms/ 05 E0al/bs s nuinnsnil 1
R 69 229 941 Carbon resistor 82 ohms/0: 30l/50% Svaih ch ot 1
T 60 209 863 Transistor:BE1 RoEE s v cieviesrs s Sisleiabe el eca e llatetolataca 5 1
TG 209 862 TEansi Bt oTs IBE: P20 T iitrereton oo talatsloteiis 505 R 1

Playback amplifier

320 235 483 Playback amplifier compl. .ececoes retasiot e olallsl ehe e horaks 2

G- 40 235573 Electrolytic capacitor 10 LEA e a s e 1
E 5247 220 594 Ceramic capacitor 220 pF/500 V/20 % sistice ]
Ci a2 223 039 Foil capacitor 22 wink/250 A5 % nta 1
C =43 2351524, Foil capacitor 3 nk/a63.V/l 5% o . 9
C 44 228 763 Electrolytic capacitor 100 IR/ Tp e E e 1
E--45 216 667 Ceramic capacitor 00 D FE/ 00N/ A0 % e s 1
C 46 222. 215 Electrolytic capacitor 1 F/ 50 cecesssvene 1
Gl 235 617 Foil capacitor 10188 NEAT6 DN /20 50 % RO o 1

L




Pos. Part.-No. Description Qty.

—— VDV VVIVVVVDIUVVD

AVDIVVVDDVDVDIDOVD a0 00 o000 nn

LW VDIVIVVIVIVDIVD r OOOO

40 226 477 Carbon resistor 220 ohms /0. 30M/5 % - v eiohiannians 1
41 223292 Carbon resistor 47 kohms/0.30 U/5 %  eevveesns 1
42 235713 Carbon resistor 82 kohms/0.30 W/5 % ....... i 1
43 229 952 Carbon resistor 820 ohme/0RE0r /6 g LAt 1
44 226 477 Carbon resistor 220 ohms/050TUY/5" fr e et . 1
45 223 896 Carbon resistor 2.2 Mohms/0.30 W/5 % vevevenenn 1
46 223 259 Carbon resistor 470 ohma/DL a0 W/68g 2a i ies s 1
47 223 216 Carbon resistor 2.2 kohms/0.30 U/5 % +veveeenes 1
48 235 535 Carbon resistor 68 kohms/0.30 W/5 % veeevveens 1
49 223 262 Carbon resistor 27 kohms/0.30 U/5 % weeeeeenns 1
50 224 600 Carbon resistor 39  kohms/0.30 U/5 % eeveuenns 1
40 226 898 diranstiistori BBEESDREES L sh v s Bie e AR e bbbt sl Sl b s 2
41 235921 TTansistorEBERZB0MEE Bt e srerane s oo isie oio sib s oiniem 2

Dolby amplifier

325 235 484 Dolby. amplifier compls = ececcsccsccssi o 1ol elis sile skelsre oo 2
326 235 574 JC=holder (16 poler oo vieessisoseesi Teis e a e e e s e b s 1
327 210535 Machine sheet metaliscTeuw B 272 X 6.5 ~5 e sssoss 2
70 226 455 Electrolytic capacitor 100 (NE /e 25a i e 1
71 285573 Electrolytic capacitor 10 WE/ s TeTyRE RS L 8 5
72 2851662 Electrolytic capacitor 03380k / 3ERVEST IS L N 1
73 235 524 Foil capacitor AT inF/cpB V2 endi i 0] 1
74 235 523 Foil capacitor 27 nF/ 63/ IERgIR b 1
75 235 525 Foil capacitor 5.6 Nk /N635 /o355  RinE i 1
76 235 573 Electrolytic capacitor 10 LR/ leBUnss Mot ale 5
77 235 527 Foil capacitor 3 nFE/s 63 /5Nt o S 1
78 235 513 Foil capacitor 2. 2 nh /e V/o R g T e 1
79 235 528 Foil capacitor 39NN E/A 63U 1
80 235 573 Electrolytic capacitor 10 DR/ e e e 5
81 235 573 Electrolytic capacitor 10 LB/ EeRUER L LR 5
82 222 500 Foil capacitor 47 N /250 /55 % & vrsresrs 1
83 235 573 Electrolytic capacitor 10 Db Vs s : 5
84 226 459 Foil capacitor 0.1 S RANCOR Y/ ST ser et 1
85 226 460 Foil capacitor 0.3 3 E/AH00 /55T b s et 1
86 227 888 Ceramic capacitor 82 DlEARBIN /2Rt 1
70 226 725 Dil0de T BZXi0BE e s viee o s e R R SRR R D e 1
71 226 443 Dipded 1 NSRS o & 5l e s el EaROR s Sl 1
70 235 532 IntegratediciTetiit: Wit il et et e S s srae s o 1
70 235 516 C O e A e e 2
71 235 517 B ajpba bt v M M s Soe il o e R et 2
70 223 242 Carbon resistor 47  kohms/0.30 W/5 % veveueuenss 1
74 227 251 Carbon resistor 3.3 kohms/0.30 W/2 % coevveseee 1
72 235 507 Carbon resistor 180 ohma /030 W/5:% vuiviona sie S 1
73 223 897 Carbon resistor 100 kohms/0.30 W/5 % vevevunens 3
74 223 897 Carbon resistor 100 kohms/0.30 W/ ERTE Bhwtie soias 3
7.5 229 927 Carbon resistor 3.9 kohms/0.30 U/S i e 3 1
76 226 481 Carbon resistor 270 kohms/0.30 W/5 % «.ceveonns 1
AT 223 895 Carbon resistor 680 kohms/0.30 W/5 Al B R P 1
78 223 260 Carbon resistor 150 kohms/0.30 W/5 % veveevuens 1
79 226 479 Carbon resistor 120 ahms/ 05300 W/AST b datsionsto 1
80 223 897 Carbon resistar 100  kohms/0.30 W/5 % weseosnnes 3

Base plate
330 235485 Base Pl ateiicBMBls e e sie s o ol sistode s ietote ois e o cloiaehintels

2 235 504 SWItEhTSieleleio s ioicke siisisis ols oo nisie)eto stere elstaie ntslerotorta oo ots o
3 235 506 SUTTEC NV Ot e Te reteterelstovatanctonsiiete e eeiiobetel s s v s le a o6 o alsis 0 008

1
4 228 765 Electrolytic capacitor 100 P s AT SR R e 2
5 228 765 Electrolytic capacitor 100 uF/ S e s 2
6 226 741 Foil capacitor 1005 pR/ATE0 Vi %o vt 1
8 235 577 Foil capacitor 50 DRSO /ADE T e 2
1 226 406 Cod T e M e R R R 2
4 226 483 Carbon resistor 100 ohma/Bo30 /5 B oovenies 2
5 235 578 Adjustment control 100 kohms/liNe ce.eeeveeeoee 2
6 235 676 Adjustmenticontrol s 507 @ kKoRMS /Al me s i s ot 2
7 235 675 Carbon resistor 10 ikohms/0aB80 /2% - civni v 2
8 223 216 Carbon resistor 2.2 kohms/0a B0/ %50 .. 1
] 235 656 Carbon resistor 180 ohms/0sB0 /2 % =i, 2

10 235 507 Carbon resistaor 180 ohms/0.30 W/5 % v.veuns 2

11 235 675 Carbon resistor 10 kohmey/0«30 \W/APRHEE, Go ., 2

12 226 479 Carbon resistor 120 ohms/0. 30 W/5°% " L., ue 1
1 235 504 SRRl e S R S A veesbent Sbyemam it Bt R B W Sl S 1

1
1

352




Pos. Part.-No. Description Qty.
* 340 235 487 Cable assembly compl. «.cceccoesoccocscacns SR ) 1
*¥ 242 031 Cable assembly compl. ..ccececen Steots sleis Levelsietksoti axesosis 1
341 223 834 PLUG PO il s ehsieranshetiote o elisio oilo e via e nienehenaleteroncRotaburstiony 5
342 226 514 Bush terminal 3 Pole «ceccescoscoonccacnsssacnons 2
343 229 869 Spring terminal 3 p0le seeceecsccccronnscscacnanans il
344 235 634 Plug terminal 5 P0le ceececocsococsosvoccsncccacs 1
345 235 682 AMP=flat plug 2.8 X 0.8  ceseesoeinsivieneciseiosiossoos 4
346 226755 Cabliat i and Y e S e o e oo s eren e thaele e ey at el cvEa s teTadaelier T o el's 10
350 235 046 Chass 18Rl ato & sieleis s s ole s s sieialeiohoparadonoronstoraiotors efotsiofele il
351 210 472 Machine “scral SAMSIL X 4 ok o cloicivioioias-storsleieraisversaioisse . 4
352 226 393 Lampi 02 = Ao NS 000 oeicte ShEets ois ois oo NensTaiohvotsrv otone olstar ote 2
353 226 944 Lamp;: housing: jideieiorees o o s eis sieie sinie BisTatoRanon e etenatanis v esiene 2
354 23853255 EOMBT S rksie s odanilsketile Sy A By O e B s o Oy ) B P b e 5050 2
355 227 467 Hexagon sheet metal screw BZ 2.9 X 6.5 ..cevecens 1
Power part
** 360 241 732 Power) part: complye s inssliie it oo edage e O A A 1
* 235 488 POWE T parith compPllet ¥ N Fl U, SBi0h s e e ol etetareletin oo Tan e e rls ol 1
361 210 480 Machiine Te T ol AMEG X 16155, o alets o e o ate o atelels wisTe o o oleleTs 1
235031 Cooliing plate e eceesoosscsosaosaosssssesovesssess 1
362 297883 RETER630 mAY (e o U bl Ou T iahid oo vranee ol L e R AT 1
CE130 226 586 Electrolytic capacitor 1000 pF/ 40 A\ emkene shaete 1
E-1.319 226 457 Electrolytic capacitor 470 uF/ A0 \E b sereiivneaivievakors 2
El52 226 455 Electrolytic capacitor 100 A o R 1
*%C 133 222 495 Foil capacitor DR E /250007 50B0 esheretae 2
**xC 134 222 495 Foil capacitor D E /2505075 5% roisieienste 2
D 130 226 501 Diode: 1::N¥0D2 ¥ xS Se it o St e et e e P R RO 0 4
DTN3 226 501 Di'adie: 1 ENEG0 D 2 e e e T o eta s e e etere e R 4
D4 32 226501 D gden NN a0B 2 A e e R s i soe o als o fePetenoTe oeteria R 4
D: 133 226 501 D et e N B B 2 R e e oo ele T te e toReG e 4
D 134 235,:565 DafodeZPY20 SR S R Y T A S DA RO SR 1
R 130 235563 Carbon resistor Nibrohms/ Tuls IU/AUOSE: 5 oot v tsniss 1
R34 235799 Carbon resistor 150 OhMS/05 B0 L/ 5 - Sereterstons sfiabote 1
R} 32 223207 Carbon resistor 330 ohms/0.30 (AL A S R el Y 1
TaE0 226 472 Transistor B0 238/ 065 e o sortaroh el e . 1
Push button plate
365 235 489 Push button plate compl. ..ccecescccosonsconcsass 1
366 235 069 Kay: button: Sehelesraie il ol s SR S B AT 5
367 227 467 Hexagon sheet metal screw BU 2.9 x 6.5 ..ccceeene 2
368 209 974 Soldering il ugs S S Tas S ol e s e she einte onelaralis o e, o srerelle e de ks i
369 233 652 Compressiontispringy CREE CR) Rt Rt SN T 1
233 657 Compressionu(limistier): St . s SRl e A 2
235 739 COMpTe s 10 N R L et T AN R R e o e 1
236 653 Compression (DolByENG ) o N s 1
238 083 Compressiontt(ERYERE - iean s i e DR e L . 1
370 236 659 EOTME S DT INglts e evsreresreio s ste iisle s e s eleiaTese arslbkelotaniadetese 1
371 238 086 Safity plater  sun oiinirat RN S SR S At oo 1
D 160 223 906 Dgder N A A S N e s L e e e et B S 2
R 160 223 898 Carbon resistor 10  kohms/0.30 W/5 % ....... 2
R 161 223 265 Carbon resistor 1.2 kohms/0.30 W/5 % «eveceenns 2
R:162 220 539 Carbon resistor 47 kohms/0.25 /D kot Al gosase il
R 163 235 671 Carbon resistor 220 ohms /DR B0RU/A2 5T ook et 1
R 164 235 507 Carbon resistor 180 ohms /05 BORU/EO%: Civae i 1
s 4 238 091 Contact housing compl. éFE; e are e e efevebena peennilons 1
S 5 238 090 Contact housing compl. (CR Lo e eltbiete: o\lele ioikeize . S 1
S 6 238 089 GContactihousingicompl .. (FE/CR)E s srhvaiaisnsoi, 1
S 7 238 088 Contact hotsing-complis (DOLBY Now)e S5l Siletorersiois st )
S 8 238 087 Comtact housing compl s A(Limitar )i s it ekt 1
312 235 490 Bowden wirTeicOmpl. | cesecssesses - orellareneks T O . 1
373 210 472 Machine z8cTeWAM 31X 4 i efiieicieiere isislacarelstatolaroiat shoraiolare 2
374 235293 G EE e  toteTs v o sinas sisin's RS i S A SR e 1
Socket plate
315 235 491 Socket i plate Complis ' ie o s seteieistoteteiers SO s RN 1
376 2352332 o L i S T R S SR T . Sie afeteneetalivhbre o e enuialatatats Nete 5 1
2350382 Holtdimghishae b i oo s o e ois e A O RS R STesC ete ledehotlsiory
30 235 572 Enpubifsack ot (Cynch ) e e R oy A 4
378 226 514 Bilsht it rmiima s Bt nalie T S n s ete s o relolo s ooionete s arerstone s 2
*R 170 226 486 Carbon resistor 330 kohms/0.30 W/5 % veeeeeans 2
b ¢ 223 895 Carbon resistor 680 kohms/0.30 W/5 B cevveenos 2
* up to No. 129 000 ** No. 129 D001 and subsequent Nos.
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Fig. 45 Exploded view III
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Pos. Part.-No. Description Qty.
R:A74 226 509 Ad justment control 25 kohms lineary ........ .o 2
Control plate
380 235 492 Control plate compl. ' s eceeeeccioososesosososssscesos 1
381 210 469 Machine screw AM 3 x 3 Oy A S A O TGS felasans) et PSS 8
382 235 058 Bridge - St R e SEL S e N B 2
CLa20 222219 Electrolytic capacitor 4.7 pF/ 25N =S e siTeonsnate 2
Go2 223 278 Ceramic capacitor 330 DE/S00 V/T0:% oo 2
GL 222, 216 664 Electrolytic capacitor 1 PE/Ss5 RS S 2
£423 226 450 Electrolytic capacitor 22 O R AT pEe 2
C 140 226 452 Foil capacitor 47 DE/AR TGRS o A o % 2
C 142 226 460 Foil capacitor (B[ eV Ho RS8R Ahee “ ety 2
C 144 220 531 Electrolytic capacitor 100 DS TERE o oriiy o B0, 2
D 140 226 4473 Diode 1 NoGA R et i e ey SHSNRh M e 2
R 20 226 477 Carbon resistor 220 ohms/0.30 W/5 % eeeene 6
Rs42i] 2252265 Carbon resistor 1 2iikohma /05 300 W/ %isiiacie satte 2
R 22 223 260 Carbon resistor 150 kohms /0 0L ll/ba%e s Suerts 2
R %23 2235292 Carbon resistor 47 % kohma /06 30 0/5. Fisaeseen 2
R 24 226 477 Carbon resistor 220 ohms /030 Sil/5: % et oo 6
R 25 223 216 Carbon resistor 2.2 kohms/0.30  W/5. % fveiwnen 2
**xR 26 235 544 Carbon resistor 390-" : kohms/0. 30 W/S % wieihe 2
R 140 235 546 Slide control e P e A b o A 4
R 141 224 059 Carbon resistor 33 ¢ kohme /030 W/5 %o . 4
R 142 224 059 Carbon resistor 53 S ekohma /03 ORI/ T S, 4
R 144 285546 Slide control 50 IKORMS e soiies s ereloneree o erarels 4
R 145 227370 Carbon resistor o hmey/ 0 31 2 SR as s Seain s 2
R 146 229 940 Carbon resistor 3.3 kohms/0.30 W/5 % . e 2
R 1147 224 058 Carbon resistor 6.8 kohms/0.30 U/S LA 2
R 148 223 898 Carbon resistor 10 kohms/0.30 UW/5 % ekt 2
R 149 235:576 Ad justment control 220 ohms =L ne askess smiare sicnensgs . 2
R 150 235::539 Ad justment control ) kohms -1im. " Seee &efessspenee o 2
R 151 2264717 Carbon resistor 220 ohms/0.30 YA S, 5 6
R 152 235 624 Carbon resistor 390 ohms/0.225° /50 % 5 idaa. 2
R=453 235::543 Ad justment control 2, BEROhme AN S TS ok fd b ot ats 2
R 154 217 861 Carbon resistor 2. 25 Kohms/ 0525 AN g Sns s 2
T-320 226 898 TRan S oo MBELE55 0505 st sarirets ahsdeatots s s Tk 2
124 209 863 Trans s o RBE IS Ciiiia s e sieis oce sieisiovete e sisie o ST isiaa ke 2
Qutput amplifier
395 235 494 Output amplifier compl. . oterenoNotiate B O MCRORCR oS B 2
C 100 226 459 Foil capacitor O R /O0RY /NG s 1
G909 226 453 Electrolytic capacitors47: iR/ ealis & S i oal. 1
C-402 203 474 Ceramic capacitor 680 BR/E 50 /2000 i e 1
C 103 216 667 Electrolytic capacitor 100 pF/100 V/10 % ...... 1
C 104 2265455 Electrolytic capacitor 100 DR7/S25 s, 5 il
R 100 207 263 Carbon resistor 560 1 kiohms /0. 30H/5 Fs o daie. 1
R 101 235 544 Carbon resistor 390 kohms/0.30 W/5 SIS A R 1
R 102 229 940 Carbon resistor 3.3 kohms/0.30 W/5 % 'veu... . 1
R 103 226 480 Carbon resistor 680 ohms/ 030 3W/5 e —oiis s 5 1
R 104 223 884 Carbon resistor 4.7 Kohme /D30 U/5 %t ot 9
R 105 228 738 Carbon resistor 560 ohms /080 W/AS Fis oo, 1
R 106 223 884 Carbon resistor A8 kohmsy/DL 300W/E L L oo 2
R 107 223 219 Carbon resistor 22 ohms /030 /5 % o it 1
R 108 223 219 Carbon resistor 22 ohms/0.30 W/5 % sE 2
R 109 223 219 Carbon resistor 22 ohms /030 W/5 F s aniaad 2
T 100 216 042 TransdsboraiBE 25N iBmasis i it S e e 1
T 04 209 862 TransietonaBRAeCElii Sk il & SRR 1
T 102 220 538 Transiishor: 20N58 75 B it L I Sias ek Rt 1
T 103 220 537 Trafsistor 2 N 5360 . i inw AR el e ST 1
Input amplifier
400 235 495 Input amplifier compl. cecceces B T e T A ey 1
Gar3 222 243 Electrolytic capacitor 1 uF/ B e i N atenee ss et aete 2
G em 213 498 Ceramic capacitor 47 pL/E0DEU A0 T 2
G582 2284763 Electrolytic capacitor 100 pF/ (R A Sl O 2
CERsS 222243 Electrolytic capacitor 1 pF/ SORUEN ST Sleeenee 2
R 30 226 631 Carbon resistor 22055 ‘kohma /0. 305W/5 % s ainan 2
RES3T 223 258 Carbon resistor 2205 kohms /05 30:W/5 % e s e 2
*R 32 223 260 Carbon resistor 1505 - Kohms/0.303U/5% =00 a v 4
*% 235 535 Carbon resistor 68" ‘Kohma/ 0. 30 U/ASEL =t Lo v 2
RENEE 223 260 Carbon resistor 150 < kohms/0.30 W/5 % sadasee 4

¥ up to No.

129 000 ** No.

129 001 and subsequent Nos.
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Fig. 46 Exploded view IV
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Pos. Part.-No. Description Qty.
R 34 223 207 Carbon resistor 350 ohms/0..30 W/53% s basassigiae 2
R 35 223 216 Carbon -resistor 2.2 kohms/0.30 W/5 % coi.iisies 2
T .30 226 898 ipransistor:BCH 550 - BRSNSt e e sisrsisisie sisisrets Sistsveio 2
a3y 221 .942 TranstStoT = BER 239 C st e ssiias oiaie oraiehe: sistobariyeier s otononsrs 2
Limiter
405 235 496 Limiter complkitsiserees els s alere e eielerane oreiale o e e oersla oo 1
*C 90 222233 Electrolytic capacitor 1 pF/SU Vit e & siiione. s oveis wisi® 4
*% 216 410 | Elyt capacitor A7BSE/BSEYI S S 2
E5 2949 222213 Electrolytic capacitor 1 pF/SU Ve diaio simaie ool aosls 4
D . 90 226 629 DitademBAl 20 = Faie i Tie i e e el Rete o/ a s Sia ele 0ie s 0l e e e 8 0ve e 2
D 91 223 906 D0 e e N B e A T e eth e ol & ol xseTararore ehale s 4
D592 223 906 B o L B N R T R O MO 4
R 90 235 542 Ad justment control 10 kohms: L inEasaere siativelsaters-ote 2
R 91 226 548 Carbon resistor 200 Mohms/0.50 W/20 % ...... 2
R 92 224 058 Carbon resistor 6.8 kohms/0.30 W/ 5 % ceceen 2
=90 235 808 Gransistors BE 2B EDEs Sty v omaios pholisie Bt oNeakena). sstatanss 4
=9 235 808 ransistorBEL 238 5Dt ii il o iias seiaic sressioin SRR RO 5 4
Mic.-socket plate
410 235 274 Mic.-socket plate compl. «..... O O SRS T 1
411 210475 MachineiscrTew AN 3 X 5 iceeenieses SioTle ooy sk skazeiione oo St 1
412 235 063 o] s Y o R T S T A RS B BN 1
413 235 498 Headphoneisockiet S COMP Lisiics i vie shere siel sicio eyoiers=statorets sisris 1
414 235 499 N IS D C K oM i s s Ss it ols v o/lsrsie nra s teiore e ieta e e ulois ot 2
415 235 064 TR ula ting SO ingtie s o lecis siete sivioioioioho s srelsieron e araloysters shote 3
416 235.683 Washer $9 a2 e 2 R el s e oms e o, o ake\sheheiss sie averaoyae )
G 1 216 414 CeramiiC capaEl LOT =0 e sis s e oo e sielosiaie e lafioReliere R bhstek aiolars 1
C 2 226 449 Electrolytic capacitor 10 R/ 250N e SR 1
(B 3 2293923 Electrolytit capacitar. 2.2 E/50 0V oo ic i oiaiels 2
R 1 223 898 Carbon resistor 10 kohms/0.30 W/5 % <eeeeoocen 3
R0 223 898 Carbon resistor 10 . kohms/0.30 W/S B eeiseisis s 3
R 3 229 940 Carbon resistor 3.3 kohms/0.30 W/5 % cecevecons 2
R 13 235 507 Carbon resistor 180 ohme/030El/5: Bk v ns s, 2
Replacement for model ,FM,,
Base plate FM
335 235 486 Base pldate FM compl. .  «.ecseesscosssssesensosisssons 1
C 4 2282765 Elyt capacitor 100 e 2 G e os e s are as 2
C 5 228 765 Elyticapacitor 108 WF/ 25 Vo inagaidSainnatias: 2
C 8 235514 Foilacapacitor: 150upE/ b8 it et anie srorsies 2
15 1 226 406 B0 1 6 mH e Sriieiiiaieie o ohsretn sistersioia oratte o) s ey sNave oo orleio 0o 2
RE< 4 226 483 Carbon resistor 100 ohms/0.3 W/3,5 O 2
R 5 2351 578 Ad justment control 100 kohms: i1 inieiiiisicis e s eioieoin sisieis 2
R 6 235::676 Ad justment control 50 kohms 1iN. ceoeossecescissscss 2
R 7. 235 675 Carbon resistor 1 kohma/Z 0SS alETn A i 2
R 8 223216 Carbon resistor 2 O kohme /DA S Rl e T e d
R 9 235656 Carbon resistor 180 ORMS;: alieio/s sie e s e/ls s wiaiis 0 s aie e 2
Ra10 2352507 Carbon resistor 180 ORMS i s ersie e ol eiiave/o/ietia arersiieie 2
REE14 2355675 Carbon resistor 1 KohmS = cesoccsesonsscsosios 2
Rw5112 226 479 Carbon resistor 120 ohms/0.3 ARG SR s el 1
S 1 235 504 Suitche iiauaiss Sisn i eiiede o e ahe s is eie etela she elts e el urslie e 2
5 2 235 504 CSTIE R o P PR SR SRR s S e e e T S P PN e e S e BN e 2
sty 235 506 St behi ool s DO L e SRS e 1
Control plate
380 235 493 Contriolsiplate nc ompilsc e e s s o oo s sreis o euans daheteiors nte toi s Tatuls 1
€20 222219 S| Electrolyticicapacitor 4.7 pFE/26:Ns Lo b aa T D
Loy 223 278 | Ceramic capacitor 330 pE /500 /05% Ss T s 2
G272 216 664 |Electrolytic capacitor 1 LE /oS Ean i s 2
Coo 23 226 450 |Electrolytic capacitor 22 A e v e e 2
€140 226 452 Foil capacitor 47 LR eV o SR 2
C 144 220 531 Electrolytic capacitor 100 T 7 (IS AN A 2
C 145 235 528 Foil capacitor SR e e e T R s 2
D 140 226 443 B s R R B S G e e e R SO R D e ceess 2
R 20 226 477 |Carbon resistor 220 VAP nEh R AR 6
Ri=ion 223 265 | Carbon resistor 12 kOO0 B0 S/ Tk s 2
Ri=:09 223 260 |Carbon resistor 150 Lk /080 /s g e e 2

* up to No.

129 000

*%* No. 129 001 and subsequent Nos.

37




Pos. Part.-No. Description Qty.
R 23 223 212 | Carbon resistor AseakQ/ 080 WS stal o 2
B 524 226 477 | Carbon resistor 220 Q0. 30 =W/5eTas snsanis 6
R 25 223 216 | Carbon resistor 2.50: /0SB0 /SR i e 2
x%R 26 235 544 Carbon resistor 390 kQ/0.30 W/ B el st 5 2
R 140 235 546 | Slide control Sk R e B e 4
R 141 224 059 Carbon resistor 35 kQ/0.30 U/5 AR RO 4
R 142 224 059 Carbon resistor 33 kQ/0.30 HASl A R S 4
R 144 235 546 | Slide control S RO S S S e 4
R 145 227 370 | Carbon resistor 1950kQ/ 025t ola i n: S 2
R 146 229 940 | Carbon resistor 3. 3 kQ/Ou3aBnER/5 g Thzaae 2
R 147 224 058 | Carbon resistor 6. 8EKkQ/ 0305 Sas 3o 2
R 148 223 898 | Carbon resistor 1003 IkQ/DEB 0SS /5 g o T 1, 2
R 149 235:576 Ad justment control 220 QUL SRR S S S R ko 2
R 150 235 539 | Adjustment control S kQulsin: Sl e R e 2
R 151 226 477 | Carbon resistor 220 QARSI S S s e 6
RS 1152 235 624 | Carbon resistor 390 VAT I e S 2
R 153 235 543 | Adjustment control 255 kQelindard luaanaam s b e 2
R 165 235 519 | Carbon resistor 2095 kQ/0 3305 Y/ 5wt v Eng . 2
R 166 2553537 Trimmer 10 kQElineary R SsiGa it She. 2
T 90 2265898 il FranslstoraBESSDBLE i AR R D R e e R 2
=224 209 863 Teansisto DY BE Sl 23 05 55w s s s de ittt iis vs thery ditn o SRl 2
Input amplifier
400 235 402 Input amplifier.compl: (for model USA) Fisiiic.vans 1
E550 2225203 Electrolytic capacitor 1 uF/ SO Al A e R i O 2
£ 459 226 462 |Ceramic capacitor I ONIE 250\ /10 % 2
B2 2285463 Electrolytic capacitor 100 uF/ Bel\ it e, ote 2
G553 2225213 Electrolytic capacitor 1 uF/ SOV oEnsia§ St i 2
R 30 226 631 Carbon resistor 2205 Sk R/ DEI0EN/5 1 Fn S ShalRE 2
R .34 223 258 Carbon resistor 220 L@ 0L 3R N/5ngn s, s 9
R =32 224 059 | Carbon resistor deimicslde Y Al N RPASE S e s 2
R 33 223 260 |Carbon resistor 50 R0 /5 e 4
R 34 223 207 |Carbon resistor 350 O /0530155 Fale By ats s 2
R 35 223 216 |Carbon resistor 2578k @/ 0B L/5NT Laba, e, 2
T80 226 898 P ansSieEaEABER S50 B it e it s i s s s haTa e i Geirg et is aye 2
T 254 2212942 Erans i Sitn s 280 B S e o s ataars wrRs A Sfevatis R 2
We reserve the right to delivery and modifications in the interessents of technical progress.
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