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Technical data

The Dual C 901 meets or surpasses the requirements of DIN
(German Industry Standard) 45 500 for HiFi home studio
equipment.

Tape speed 1.875 ips
Deviation from correct speed <1%

Wow and Flutter

Measured according to DIN 45 507 <0.12%
Weighted R.M.S. < 0.09 %
Frequency response (according)

to DIN 45 500

With Standard (STD) tape 30 — 14,000 Hz
With Chromium dioxide (CrO2) tape 30 — 16,000 Hz
Dynamic range

Measured according to IEC, curve A > 51dB
With *Dolby system > 60dB

Harmonic Distortion < 2%at333Hz0dB VU

Oscillator frequency 85 kHz, push-pull oscillator

Erasure STD > 70dB
Cr02 > 65dB

Seite

2
3
3
4
4
5
5
6
6
6
7
.
7
7
8-11
171-13
14-15
16-18
19-24
25-38
Channel separation
in opposite direction > 60dB
between stereo channels > 30dB
Inputs
Radio (DIN jack) 1.8 mV into 20 kohm
(RCA jack) 60 mV
Microphone 0.22 mV
Outputs
Radio (DIN jack) 0.75 V
(RCA jack) 0.75 V
Headphones (designed for approx-400 ohms impedance)
Fast-wind time 58 seconds for C 60 Cassette
Semiconductor Complement 4.1€C’s, B'FET's

32 transistors
1 photodarlington

38 diodes
Line voltage 110 — 117,220 — 240 V
Line frequency Adaptable to 50 or 60 Hz
Dimensions 420 x 122 x 281 mm (W x H x D)
Weight Approx. 6.5 kg

* Dolby is a registered trade mark of DOLBY Laboratories
Inc.



Mechanical Part

1. Dismounting and mounting

Pull out pouwer plug. Remove mounting plate
from the bottom of the cabinet. Release
pull-relief of power cable by removing the
securing wedge. (Fig. 1)

After detaching the two covers (7) from
the cover plate (2) the wood screws under-
neath should be removed. (Fig. 2) Then
raise left-hand side of chassis slightly
(looking at the unit from the front) and
pull to the left, lift chassis out up-
wards. When mounting proceed in reverse
order.
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2. Removal of front panel and cover plate

To remove the cover plate
(Fig. 3) detach the tuwo
slide knobs (191/204) and
remove the following parts:

a) The two hexagon head
self-tapping screus
(37) on the back

b) The two oval-head Fight 3
screws (5) on the
front

c) The tuwo fillister
head cap screus (35)
and the two retainer
straps (34).

In addition the two filli-
ster head cap screws (25)
should be loosened and the
two clamps (24) pushed
back.

o

Flip up the VU meter (188)
and open the cassette hol-
der (16;. Detach front pa-
nel (11) and cover plate
(2). Carry out mounting

in reverse order, ensure P
that the slider (S) for STD/ @ \@/ gﬂ

Cr0p bias switching enga- ey |
ges with switch lever (61). é : \<:>Q§/ =)
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3. Motor

When the motor (345) is changed first of
all remove the stranded connecting wires
from the power switch (274). Then remove
the two fillister head cap screws (90)
and tilt the power supply board (91) to
the rear. Note the two spacing rollers (92).
With tweezers and a small wire hook care-
fully detach the two belts from the drive
pulley (364) and engage over the arm of
feeler bar (118) which has previously been
cleaned with methylated spirit.

Remove the hexagon nuts (28) and withdrau
motor (345). When installing the motor

291

Rundriemenrille
Round belt groove
Rainure pour la
courroie ronde

Flachriemenlaufflache
Flat belt running surface
Superficie de course pour
la courroie plate

(3453 proceed as follous:

Place drive pulley (364) on the motor
spindle. (Round belt recess on top).
With the aid of a feeler gauge set
clearance of approx. 0.3 mm between
drive pulley (364) and top bearing
shell. Tighten set screw (363).

b) Solder leak resistor (362) onto thee
soldering lug (357) on the motor. Then
push the other end of the leak resist-
or provided with an eyelet onto the
motor mounting opposite the soldering
lug.

Push washers (365) on to the 2 free
motor mountings.

c) Install motor so that the stranded con-

necting wires are cpposite the power

switch (274), then secure with hexa-
gon nuts (285. Connect motor to the
power switch. For connection diagramm

refer to: Figy 19.. Fit flattbelt %294)

and round belt (342) on to the drive

pulley.

Important - do not twist flat belt!

Insert spacer bushes (92) and screu

power pack (91) in position.

a

4. Adaption for line frequency

Adaption to another line frequency is done

by

changing the drive pulley (364).

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

a)

b)

d)

e)

)

Remove fillister head cap screws (90)
and tilt powerpack board (91) to the
rear. Note the two spacing rollers (92).
With tweezers and a small wire hook
carefully remove the two belts from the
drive pulley and engage them over the
arm of the feeler bar (118) which has
previously been cleaned with methylated
SPAT 16

Turn drive pulley (364) so that the set
screw (363) is between line transformer
and the rear motor mounting. Then with

a screwdriver (2mm x 0.4 mm) slacken set
screw (363) and detach the drive pulley
(364) upuards.

Place new drive pulley (round belt re-
cess on top) on the motor spindle. With
a feeler gauge set a clearance of approx.
0.3mm between drive pulley and top bear-
ing shell (366) (unit in normal position).
Tighten set screw (363) of drive pulley.
Fit flat belt (294) and round belt (342)
on drive pulley. Note - do not twist
flat belt.

Insert spacer bushes (92) and screuw pou-
er supply unit (91) in position.



5. Drive belts

To change defective belts proceed as fol-
lous:

Stand unit up.

Remove fillister head cap screw (314) and
two studs (315). Detach bottom board (313).
Raise coupling unit (341) slightly, then
withdraw towards motor. Now the round belt
(342) for take-up can be changed.

To change the main belt (294) or the coun-
ter belt (67) the large flyuheel (284)
should be withdrawn from the bearing bush.
Important - the polythene washer (39) on
the top of the unit will drop out.

Detach main belt (294) and counter belt (67).

The new belts are best mounted in the fol-
lowing sequence:

Insert counter belt (67) between the tuwo
winding gears, then fit on the drive pul-
ley of the counter (65).

Afterwards fit main belt (294) first of
all and then the round belt (342) for take-
up on drive pulley (364). Fit main belt on
the guide pulley (264) and on the small
flywheel (333). When doing so pass the main
belt (294) between the guide pulley (264)
and the small flyuwheel ?333) towards the
motor so that it is possible to insert the
large flywheel (284). Ensure that the main
belt is not twisted and that the belts

are fitted on the correct drive steps.
Further mounting should be carried out in
reverse order to dismounting. Be careful
to refit the polythene washer §39) on the
spindle of the large flyuwheel (284).

After mounting it is advisable to press
the rapid forward or reverse wind key and
clean the capstan and the drive belt with
a cloth soaked in methylated spirit.

6. Coupling assembly

To ensure satisfactory winding the fol-
lowing adjustments should be noted:

a) Tooth backlash:

Slight tooth backlash should be per-
ceptible between coupling assembly
(341) and winding gears %291/338) in
clockwise or anti-clockwise playing
position.

Adjust as follows:

1. Depress playback key marked (D) then
pull out power plug.

2. Hold the intermediate gear of the coup-
ling assembly in position and determine
backlash in conjunction with the right-
hand winding gear (338).

4, Carry out adjustment by turning the
right-hand eccentric screw (ER

5. Repeat the operation after depressing
the playback key marked ().

In this case hold the perforated pulley
of the coupling assembly in position
and adjust in conjunction with the
winding gear by turning the left-=hand
eccentric screw (EL). (Fig. 7)

It is advisable to check tooth backlash
in four positions (intervals of 90°).

Fig. 6
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Fig. 9 b) Coupling travel:

With the unit in neutral position the

coupling should have vertical play of
297 86 300 88 0.3 - 0.5 mm betueen set screuw (142)
and the stop.

Ad justment:

1. Open cassette holder. Loosen the hexa-
on nut (141) with a ring spanner
%Smm B/ )i i(Figi8)
2. Adjust backlash by turning set screw
(142), then tighten hexagon nut (141). '

c) Coupling force (tape tension)

The tape tension during winding should

be 65 + 5 p (in the cold state of the in-
strument). Any alteration should be car-

ried out only be an authorized Dual Ser-

vice Stadion.

7. Tape motion keys

When the right or left-hand playback key
(dord>) is operated the pawl (325) of the
swivel unit (348) must swivel the coupling v
assembly to the left or right. In right- e
hand playing position the unit must auto-
Fig. 10 matically changeover to anti-clockuwise
3 tape travel when the right-hand driver
(38) is held in position. If then, the
left-hand driver is held in position the
unit must change over again to clockuwise
0,5-0,7 mm tape travel and shortly after must switch
off mechanically and electrically.
For any adjustment necessary the cover
plate (2) and the front panel (11) need not
be dismounted. Otherwise the key panel
‘ (154) must be located in correct positon
01-0,2mm by securing the front panel (11).

In the event of readjustment proceed as
follows:

1. Operate right-hand (D) playback key.
Then rotate the large flywheel (284)
by hand until pawl ?325) is in front
positiaon and contacts simultaneously
both selector levers on the left and
right playback levers (86/88). (Fig. 9) i
If necessary bend the two selector
lesvers.

2. Then continue turning the large fly-
wheel 2284g until pawl (325) and cam
wheel (304) are in 0 position. Nouw
there should be a gap of 0.5 = 0.7 mm
between the slide ?300) and pawl (325).
(Fig. 10) |

Fig. 11

8. Locking pawl

After operating the left-hand playback key()
slide (300) should not contact locking

= paul (297). (Fig. 10)
There should be a gap of 0.1 - 0.2 mm
between them. If necessary the locking
3 pawl (297) should be adjusted by bending.
270

9. Power switch

The switch bar (270) should only switch

on the pouer switch shortly before engage-

N ment of the key (rapid or reverse wind).
If necessary the lug (N) of the actuating

member (27D§ in the pouer suwitch should

be adjusted (Fig. 11).




10. Muting switch

To prevent interference noise when re-
versing direction of tape travel the unit
is fitted with a muting switch. The switch
springs for both channels are controlled
by the cam wheel. With the unit in neutral
position - cam wheel in neutral position -
there should be a contact gap of 0.3 -

0.5 mme(Fige12)

Adjust by bending the muting switch arm.

11. Cleaning

Always clean unit when servicing or re-
pairing it.

For proper function of the unit the re-
cord/playback head (111), the erase heads
(112), the pressure rollers (107/146) and
the capstans must always be perfectly
clean.

These parts are best cleaned with a linen
cloth or cotton wool tip soaked in
methylated spirit. The cleaning cassettes
available from dealers as special ac-
cessory are also recommended.

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

12. 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
bearing points are provided with sintered
bearings and o0il retainers.

Bearings and sliding points should be lu-
bricated sparingly rather than generously.
It7iez important: that: noi formief: oilior
grease reaches the rubber surfaces and
rubber belts as otheruwise they will be
destroyed. For the same reason these parts
should not be touched unnecessarily.

Chemical decomposition frequently takes
place when lubricants of different types
are used.

To prevent lubrication failure we recom-
mend the following original lubricants
for lubrication purposes:

Lubricate contact surfaces of spur gear
with wacker silicon oil AK 100 00OC.

Fig.

12

Cam wheel at zero:
Contacts of muting switch opened

Cam wheel is turning:
Contacts of muting switch is closed

For

For

For

For

all sintered metal bearings use
Isoflex PDP 40 oil,

all other bearing points use
BP Super Viscaostatic 10W/30 oil,

friction points use
Shell Alvania No. 2 grease,

sliding faces use
Molykote compound.




Electrical Part

Functions

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

A. Playback

For playback operating mode switches S°1,
S 2, 1S3, =S4t andSS 2. 'are in operations.

The combined 4/4 track recording/reproduc-
ing head has four active systems whose ef-
fective track width is only 0.6 mm. This
requires maximum care in the design of
mechanical tape location, azimuth and elec-
trical adjustment. With a tape reference
level of 25 mm/mm at 333 Hz the head supp-
lies a voltage of approx. 300 pV. This
signal is track-allocated by the head
changeover switch S 3, function-allocated
by record/playback switch S 2 and passed
to the input amplifier through double ca-
pacitor C 5. At the two stage discrete de-
sign amplifier high standards are set with
respect to the signal-to-noise ratio. Par-
ticularly, transistor T 1 and resistor

R 11 should have minimum noise values. The
transistors operate in emitter circuit.
The frequency response for the function in
question is determined by a differentiated
network between collector T 2 and emitter
T 1. During playback the frequency respon-
se is as shoun in Fig. 13.
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Tape changeover switch S 5 carries out cor-
rection for CrD02 tapes in the treble range,
this corresponding to the increased high
frequency response of these tapes. Am-
plification of the input amplifier is ap-
proximately 48 dB at 333 Hz during play-
back. The amplified signal is passed to

the playback level controls R 31 and R 32

where the exact level is set, this being
particularly important for satisfactory
Dolby function. The signal is passed to
the input of the Dolby unit via a further
section of the record/playback suittehs
The signal is again amplified by approx.
18 dB by the transistor stages T 6, T 7
and T 9, coupled out at the emitter of
transistor T 9 and passed via capacitor

C 45 to the output amplifier. Integrated
circuit IC 1 acting as operation ampli-
fier amplifies the signal by approximately
26 dB with linear frequency response. The
signal is passed via double capacitor C 48
to voltage divider R 110, R 111 with uwhich
a defined output impedance is created at
the output jacks. As during recording the
output amplifier is also in operation, the
output signal is passed to the output jacks
via switch S 1 only during playback. This
is intended to prevent cross coupling
through cable capacitances, jacks etc. To
suppress switch noises the output signal
is again passed through start switch S 4.
At pins 3/5 of the DIN jack and at the
output jacks the output voltage is present
(approx. 1 V) at 9 kQ at tape reference
level (0.7 V at 0 VU). No control facility
is provided. If in individual cases it
should be necessary to alter the output
voltage, this can be carried out by chang-
ing resistor R 110.

During playback and recording the meter
amplifier and the record level meters are
in operation. Function is described under
recording.

B. Recording

The signal source intended for recording
can be applied at contact springs 1/4 of
the DIN jack, at the input jacks or at
one of the microphone jacks. The signal
supplied passes through the record/play-
back switch S 1 and capacitor C 5 to the
input amplifier which during recording
has linear response and produces approxi-
mately 22 dB amplification. The signal is
passed via capacitor C 9 and decoupling re-
sistor R 30 to the recording controls P 1
which take the form of wafer potentiome-
ters. Here with manual recording control
the optimum recording level is set, with
automatic recording control the ALC cir-
cuit assumes this function which can al-
ternatively be made operative by means of
self-locking ALC key S 8. Function is de-
scribed below.

The level adjusted recording signal is
applied to the input of the Dolby circuit
through switches S 10 and S 1. From there
the signal passes with Dolbyised recording
in corresponding sequence through tran-
sistorstages T6, Ta@sadr 9y T511-"andT412
and via the record/playback switch S 1
through stage T 8. At its emitter the sig-
nal is coupled out and passed via the Dolby



level controls, the tape selector switch

S 5 and capacitor C 55 to the recording am-
plifier. The signal which (for producing

of the reference level of 333 Hz at the
head) has a value of approx. 100 mV at point
32 is amplified in the recording amplifier
by approximately 29 dB and freguency regu-
lated with respect to diagram (Fig. 14).
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The tape selector switch S 5 suwitches over
the recording characteristics in the treble
range according to the tape used. The sig-
nal is transmitted via capacitor C 63, the
HF wave trap L 3, C 64, decoupling resis-
tor R 128, record/playback switch S 2 and
changeover switch S 3 to the audio-fre-
quency current adjusting controls R 4,

R 5. Here the audio frequency recording
current can be adjusted separately for
each track. This current induces a certain
magnetic field strength in the head gap
which modulates the magnetic tape accor-
dingly. To determine the optimum high fre-
quency operating point the RF generator
supplies an exactly sinusoidal frequency
with low distortion via capacitor C 2. The
high frequency voltage is adjusted se-
parately for each track for linear overall
frequency response with controls R 2, R 3.

The RF generator supplies on the one hand
the voltage for the recording head which
can be switched over with the tape selec-
tor suitch S 6 and at the head reaches a
resultant value of 8 = 12 V for standard
tape and 15 - 18 V for Cr02 tape. On the
other hand the half track double gap

erase heads are supplied with an erase
voltage of 18 = 22 V. The erase head volt-
age is passed via head changeover switch

S 3 only to the erase head resting an the
tape at the time. The RF generator opera-
tes 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 96 forms a parallel reso-
nance circuit with the tunable inductance
of the capcore transformer. The inductance
detuning permits a frequency change of

60 — 90 kHz. A change in the HF by a maxi-
mum of 10 kHz might be possible in indi-
vidual cases if recordings are being made
from AM stations whose transmission fre-
quency with the HF voltage causes beat-

note whistling in the audible range. When
the HF is changed the HF wave trap L 3,

C 64 must, however, be adjusted for maxi-
mum blocking effect. The supply voltage
is passed to the HF generator during re-
cording by means of the record/playback
switch 'S 1.

To check the recording voltage during re-
cording the unequalized reference voltage
is taken off at the emitter of transistor

T 9, passed to the output amplifier and
subjected to linear amplification there.
The meter amplifier is driven by indicator
level control R 112 and capacitor C 70.

The current is amplified again in transis-
tor stage T 14 and rectified in the voltage
doubler D 16, D 17. The filtered DC volta-
ge is passed to the moving coil mechanism
of the record level meters. Calibration is
carried out with the 0 dB scale value using
control R 112. The ballistic behaviour of
the record level meter is determined by ca-
pacitor C 77 and is matched as far as pos-
sible to the properties of the VU meters.
Transistor T 15 drives the peak level

light which on account of the faster tran-
sient response indicates pulse-like over-
drive peaks more quickly than the record
level meters. The transistor is driven by
diodes D 18 and D 19 of both channels.

The recording functions described above
represent the simplest recording mode,
input DIN jack, manual recording level
control, without Dolby circuit.

A number of special functions are des-
cribed belou.

Microphone recording

The two microphone jacks are suitable for
low impedance to medium impedance micropho-
nes having an impedance of 200 to 700 Q. A
DC voltage supply of approx. 18V is desig-
ned for low voltage capacitor microphones,
especially the Dual MC 312. Current li-
mitation prevents dynamic microphones be-
ing unfavourably influenced by this voltage.
Switch S 11 coupled to the microphone jack
switches over the high control time of the
automatic level control (ALC). During re-
cording of mono signals, particularly with
a microphone the stereo/mono key S 7 can

be used. Recording then takes place uniform-
ly on both tracks of one direction of tape
movement.

In the meantime the mono microphone input
jacks have been replaced by stereo jacks.
They are connected in such a way that low-
voltage capacitor microphones with stereo
connectors are fed by a separate power
switch other than by the audio lead. In the
case of dynamic microphones with mono con-
nectors the supply voltage at the jack is
ineffective. Dual microphones are equipped
with the corresponding connectors.

Automatic level control (ALC)

This circuit permits fully automatic re-
cording level control independently of the
manual control. As control signal the DC
voltage of the recording amplifiers of both
channels is passed via capacitors C 20,

C 21 to diodes D 10, D 18' and is therse
rectified if it exceeds a threshold value
adjustable by means of R 48. The capacitor
C 19 is charged thereby and makes the gate
negative as a result of which the source
current is reduced. The voltage drop at



resistor R 40 becomes less, the anode of
diode D 9 and of diodes D 1 to D 4 become
more positive and thus the diode current
increases. The differential resistance at
D 1 to D 4 is reduced. Together with re-
sistor R 33 these form a voltage divider

for the low frequency recording signal. The
level coupled out via capacitor C 15 be-

comes correspondingly lower, thus prevent-
ing overloading. The high control time
constant of the circuit is determined by
the RC network C 19, R 43. In the case of
microphone recordings the time constant is
reduced by parallel connection of R 49 to
reduce the effect of extraneous noise on
control. Transistor T 3 prevents indiffe-
rent control behaviour occurring during
suitch-on. Switch S 4 discharges capacitor
C 19 in the case of stop function to
guarantee immediate control of the circuit
on switch on.

Dolby noise suppression

The Dolby circuit produces treble emphasis
during recording differentiated as to
amplitude and frequency and exactly reci-
procal suppression during playback. As a
result the natural tape noise can be im-
proved by approx. 9 dB, but not natural
source noise components. The method of
operation of the discrete circuit is des-
cribed for recording. Function during play-
back meets the necessary requirements. The
signal amplified in the input amplifier is
present at transistor T 6 via switches S 8,
5. 10, .S 1. and. capacitor C 25. A 19 .kHz=sup—
pression filter for pilot frequency sup-
pression combined with an HF filter connec-
ted to the collector of T 6. From the col-
lector of transistor T 7 the signal is
passed on to the base of transistor T 8.

From the emitter of transistor T 7 a sig-
nal phase shifted by 180° in relation to
the base of T B is applied via the emitter
follower T 9 to a complex network. The lat-
ter consists in part of the RC network C 33,
R 22 and clips the frequency response be-
low 500 Hz. Parallel thereto FET T 10 acts
as variable resistor independent from fre-
quency. Above 500 Hz the network is fre-
quency dependent according to recording
level control. See curve Fig. 15.
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The resultant voltage at the base of tran-
sistor T 11 can be influenced accordingly
by the gate voltage of FET T 10. At tran-
sistor T 11 the low frequency signal is
amplified again and passed via transistor

T 12 connected to the base of transistor

T 13. The amplification of this section can
be adjusted with the variable emitter resi-
stor '‘R-80. The control wwoltage for FET T 10
is obtained at Diode D 14, behaving exactly
in proportion to the low frequency signal.
At resistor R 93 there is a low frequency
signal which is phase displaced by 180° in
relation to the base of transistor T 11.
This signal is applied via the record/play-
back switch S 1 to the base of transistor

T 8 where an equal phase signal is present
via resistor R 65. Addition of the voltages
takes place at the base. The sum signal in
passed in transistor T 8 and via the Dolby
level control P 94, P 95 to the recording
amplifier. This addition takes place above
500 Hz but only at amplitudes below - 15 dB
in relation to the Dolby level (+ 3 dB ac-
cording to recording level instrument). This
response threshold is set with adjusting
control R 78. Considering the circuitry
this is achieved as follows: The drain sour-
ce voltage controllable by control R 78 is
relatively small, the control voltage gained
at diode D 14 is, however, so high at a lou
frequency level of =25 to =30 dB, that the
FET T 10 is driven slightly. At higher lou
frequency levels the FET T 10 drives com-
pletely and passes the louw frequency sig-
nal of the subsidiary branch via capacitor
C 35 to chassis, voltage increase at the
base of transistor T 8 cannot therefore
take place. Diodes D 12 and D 13 have pure-
ly limiting functions and are intended to
prevent sudden voltage surges blocking
transistor T 13. The playback functions are,
to a large extent, identical to the record-
ing functions. The signal of the subsidiary
branch present at resistor R 93 is nou,
however, transmitted via the record/playback
switch S 1 and capacitor C 30 to the base
of transistor T 9 uwhere it meets an anti-
phase signal which leads to subtraction and
thus to treble attenuation. The Dolby func-
tion can be switched off for recording and
playback by means of the Dolby key S 9.

Test generator

For proper operation of the Dolby circuit
it is necessary for the resultant playback
level to correspond exactly to the record-
ing level. As, houwever, the response of the
various tape types of the cassettes dif-
fers widely individual level matching must
be possible. In the C 901 the recording
current is matched to the tape in question
with Dolby level controls P 94, P 95 behind
the Dolby circuit so that the playback le-
vel is aluays the same. For this purpose
the single stage feedback oscillator supp-
lies a 400 Hz sinusoidal signal whose vol-
tage is calibrated to a fixed value with
adjusting control R 149. With this signal

a test recording is made which during play-
back should produce 0 dB reading on the le-
vel control instruments.



In the case of deviation controls P 94 or

P 95 are adjusted accordingly and the test
repeated. The level recorded on the tape
will, when correctly adjusted be - 3 dB
below the official Dolby level at 20 mM/mm.
(VU meter O dB).

Other electronic components
Limit switch

The limit switch has the function of re-
versing direction of tape travel and pro-
tecting the cassette from damage e.g. if
winding is incorrect as a result of excess-
ive friction in the cassette. An aperture
disc permanently coupled to the winding
spindle supplies the photo-resistor LDR 07
with a flash period in the frequency range
from 3 to 30 Hz. The photoresistor supplies
via capacitor C 109 an AC voltage whose ne-
gative half wave generates a DC voltage via
diode D 29 at the base of transistor T 24
which opposes the static base emitter vol-
tage through voltage divider section R 81,

R 186. If this voltage fails the resultant
base emitter voltage becomes more positive
by a slight amount which is sufficient for
driving. As a result the base of transistor
T 25 is connected to plus. The latter drives
as well and operates the traction magnet
which reverses direction of tape travel or
shuts off the drive. If for any reason the
first instruction has not led to attraction
of the traction magnet transistor T 23 made
active as multi-vibrator will repeat the in-
struction until the traction magnet responds
Diode D 30 protects transistor T 25 during
shut-off by representing a load for the co-
unter e.m.f. of the traction magnet.

Adjustment and test data

General notes

Before re-adjustment all controls should
be set to mechanical centre position.

During measurement at the OUTPUT or
REC/PB output no headphone shall be con-
nected to the headphone jack otherwise
the level will be affected.

Before adjustment the magnetic head and
all ferrous components contacting the tape
shall be demagnetized.

When adjusting the coils tuwo core positions
are possible. However, the outer core po-
sition should aluays be selected.

Re-ad justment must be carried out in the
sequence stated.
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Power supply unit

The C 901 can be connected to AC voltage
sources from 110 to 117 VU and 220 to 240 V.
The primary winding of the C-core trans-
former and the motor are switched over by
series—parallel circuit. The secondary vol-
tage is rectified at the bridge circuit of
diodes D 22 to D 25 and effectively fil-
tered. Transistor T 19 acting as a variab-
le resistor automatically corrects voltage
and load fluctuations. Transistor T 19 is
controlled by transistor T 20 which re- -
ceives its reference voltage from Z-diode
D 26. The exact operating voltage of 18.4V
is set with adjusting control R 168. The
secondary circuit is protected by the

0.63 Amp. slouw-blow fuse.

Pilot lamps

The lamps for the limit switch, record and
peak-level indication are connected to

the stabilized DC voltage. The others are
connected to the secondary AC voltage.

Optional components

Instead of the matching resistor R 113 for
medium to high impedance headphones it is
possible according to design, to fit a
transformer for low impedance headphones.
The headphone voltage is not variable.

Test instruments and test cassettes neces-—
sary

Millivoltmeters
AF oscillator
Oscilloscope
Frequency counter
1000-Hz filter
Capacitive voltage divider 1 : 1 000
Coupling capacitance 1 pF
1 Test cassette 3 150 Hz (deviation from
correct speed)
400 Hz 0 dB VU (refer-
ence level)
400 Hz-20 dB (playback
10kHz-20 dB Frequencg

N N i US|

1 Test cassette

response

1 Test cassette Fe203 (reference medium
section)

Cr0p (reference medium
section)



Operating voltage
With R 168 set + 18.4V at point 55.

Channel symmetrization and VU meters

RECORD, <, STD, TEST

With R 149 set 70. 7 mV at Point 67.

With “RES608s ot 705 7 mY 2atBRernt t6d,

With R 112' adjust VU meters for 0 dB.
Playback

Insert test cassette (400 Hz reference level
0 dB VU).

< orD> , STD

Set 70.7 mV in each case.

For track i1 iwith=RE31:5 at. Point 64

For track 4 with R 32 at Point 64

For tracks2 uithiR 31 satiPoints67

Fer: track 3 with R 32'‘at Point: 67

The grounded side of the adjusting control

is marked with a circle.

0.707 V + 1 dB must be applied to OUTPUT L
and OUTPUT R and the VU meters must indi-
cabts 0. dB.

Magnetic head adjustment

Insert test cassette (Section determined for
gap adjustment, noise or 10 kHz).

Connect the millivoltmeters to OUTPUT L and
R. If only 1 millivoltmeter is available
OUTPUT L and R should be connected in paral-
lel dor B>, STD.

With the set screw on the left-hand side of
the magnetic head align for maximum voltage.
Determine setting for both directions of
tape travel. Maximum permissible distance
between tracks 4 dB.

Playback freguency response

Insert test cassette (400 Hz/10 kHz - 20 dB),
<oty STD.

The reproducing output voltages at Output

L and Output R should be

referring to U400 Ho = 0 dB
+3
S R e

When switching over to CrO,-tape the 10 kHz
level should indicate a vo%tage step of
-4.5 + 1 dB.

Background noise

Screen amplifier. Make sure that the magne-
tic head and the adjustment plate are free
of hum<orp, STD, PAUSE

Background noise at OUTPUT L and R max.

6 mV measured with 20 Hz filter (e.g. Senn-
heiser F 055 curve 2, 20 Hz - 3 dB) and
R.M.S rectification of meter. Observe po-
larity of power plug.

HF generator

RE2 RIS RIS Rs g
position.

RECORD, dorD> , STD
With L 4 set 80 kHz.
Measure the generator frequency with ab-
sorption frequency meter in the vieinity

of the erase head, or with oscilloscope

or frequency counter through 1 MOhm series
resistor at erase head. Frequency deviation
on changeover to Cr0p + 1 kHz.

in mechanical centre

Erase head voltage

1%

Measured at the erase heads 18 V
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HF wave traps

The HF should be measured at measuring
points 1 to 4 'and aligned to maximum vol-
bageiwithe ISeg  SINas

Measuring Track Appropriate Permissible ad-

point coil justment dif-
ference
1 1 [EE=3
4 4 B
3 3 (el
2 2 [E¥mE 1/2 turn max.

Bias switching

On switching over from STD to CrOp a vol-
tage rise of 2.5 to 3.5 dB must occur at
measuring points 1 to 4.

Recording
First turn Dolby calibrators P 94, P 95,
P 94' and P 95', by ten turns counter-clock-

wise and then approximately 3.5 turns
clockuwise.

R 4, R5, R 4', R5' (AF recording current)
and ‘R:2,Re3, iR a2, +R-3) RE=biasing:in
mechanical centre position.

Connect generator to INPUT, millivoltme=
ters and distortion meter to OUTPUT, turn
on output control.

Insert test cassette (unrecorded Feoy0z3 tape).
RECORD, <or D>, STD

Record 400 Hz and 6 300 Hz at -20 dB

(VU meter).

Compare level during subsequent playback.
If there is no uniformity of level, the
should RF-biasing be corrected. 7 dB HF
variation will produce approx.

1 dB frequency change at 6300 Hz.

Less RF = treble emphasis

More RF = treble attenuation.

Alteration of the RF level can be checked

by means of a capacity voltage divider with
1 pF copling capacitance at measuring points
dito 4.

Measuring point Track HF adjusting control
1 1] R¥2
2 2 Rz
3 3 RiE3:!
4 4 R >3

Level

Insert test cassette (unrecorded
RECORD, < or >, STD

Record 400 Hz, 0O dB (VU meter).
With=R 4, R 55 R4, "R'65' alter the AF Te—
cording current so that the playback level
is 0 dB (VU meter).

Fep03 tape) 5

To check the level change of the AF record-
ing current the voltage can be measured at
measuring points 1 to 4. When doing so
ensure that the RF is switched off by
shorting the centre contacts of S 6 (pouw-
erpack board).

Measuring point Track LF adjusting control
1 i R &
2 2 Riz4-
3 3 R Bet
4 4 R 5

Remove short circuit at S 6.

REBURD, Jlon i, STD

Record 400 Hz, 0 dB (VU meter) and then
check playback level (0 dB).



Insert test cassette (Cr0p tape with re-
ference medium section)

RECORD, < or >, CrO0»

Record 400 Hz, 0 dB and then check the
playback level.

With the Dolby Calibrator set the playback
level to 0 dB (VU meter).

One turn produces approximately 1 dB level

change. Turning clockwise = increasing level.
Dolby Calibrator Track VU meter

P 94 1 and 4 LH

b gar A0z02) 5 oy RH

P 95 1 and 4 LH

p g5t (Fe203) 5 Zh4 4 RH

Harmonic Distortion

For recordings at 333 Hz, 0 dB (VU meter)
the harmonic distortion during playback
shall not exceed the following values:

3 %
5 %

Dolby NR (noise reduction) aligument

with Fep0z tape Kend
with Cr02 tape K23

v v

Coils L 1 and L 1' are set at the works to
40 mH and should not be altered.

RECORD, Jor D>, turn up level control. feed
in 19 kHz approx. 300 mV at INPUT.

Align L 2 and L 2' for minimum, measured
at point 64 or 67.

Set adjusting control for FET working point
to maximum positive voltage:

R 78 to left-hand stop and R 78' to right-
hand stop, seen from the wiring side.

For printed circuits from Index No. 4 on
as seen from the complement side.

Ground FET gate to chassis:

Connect measuring point 62 to 63 and
measuring point 65 to 66. Dolby NR not de-
pressed. Feed in 5 kHz approx. 30 mVU at
INPUT, set 3 mV with slide control P 1 or
P 1', measured at point 63 or 67.

The measurement should not be falsified by
superimposed (RF). To check, short cir-
cuit the generator output (connect center
. contacts of S 6 to one another) and ob-
serve reading.

Measure level at point 32 or 36.
Permissible values 2.8 to 3.2 mV.

Switch on DOLBY NR.

With controls R 80 or R 80' increase the

level measured at point 32 or 36 by 10 dB.

Remove chassis short of FET gate at point
62 and 65.

With controls R 78 or R 78' reduce the level
at point 32 or point 36 by 2 dB.
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ALC

Turn R 48 fully left (as seen from ulrlng
side).

RECORD, Jor >, STD, ALC, MOND
Feed in 400 Hz, 400 mV at INPUT,
turn up level control.

Turn control R 48 slouwly clockwise until the
VU meters averaged indicate + 2 dB + 1.5 dB.

OQverall frequency responses

The overall frequency responses for FepOz
and Cr02 tapes must be within the specified
tolerances, in accordance with DIN 45 500,
recorded at -20 dB (VU meter).

Eigs=16

dB % |
+1
0
-1
-2
-3
AT
-5

=6 e N
-7

N

T
f(Hz) 20 40 100 250 1000 6300 20000
Lower limit frequency =40Hz  upper limit frequency =12,5 kHz

Microphone connection

Check the pouwer supply for capacitor mi-
crophones at the microphone jacks. Supply
voltage on no-load operation should be
1843\ 05V

Important note

The field effect transistor (T 10) 2 N

5458 PF-349 Motorola VP 1, 5-4V used in the
C 901 must be selected with a field ef-
fect tester in accordance with FH 226 425,
i.e. only the original DUAL replacement
type shall be used.




Fig.

17 Adjustment

Power Pack Board
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Fig. 18 Adjustment

Amplifier board
64 © © 0O
63 © R78 32
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! ©29 am
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B e e T

When swivelling or completing amplifier board move Cr02 — STD lever to its Cr02 position.
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Transistoren von der AnschluBseite gesehen

P . . -_' Transistors as seen from the connecting side
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»l 1
Ll § ' ﬁﬁ t
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Fig. 20 Amplifier board 226 784 (Compbnent side)
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Fig. 21 Amplifier board 226 784 (Wiring side)
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Fig. 22 Adjusting control board 226 781 (Wiring side)
R33:=S105 110 rK rK S1/16  S1/16

R3IZGH0. 1-2838=40 LK

Fig. 23 Pouwer board 226 773 (Wiring side)
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R167 ) ©
2 &’

Fig. 24 Transformer board 226 439 (Wiring side)
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Fig. 25 Connection board 226 913 (wiring side)
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Replacement parts

Pos.

Part.

No.

Description

Qty.

VO~NODOPLPrWAN-=

226
226
226
210
226
210
226
226
210
226
226
226
210
226
226
226
226
231
210
226
210
226
226
226
210
210
226
210
226
223
226
226
226
226
210
210
226
226
210
226
226
226
226
226
226
210
226
226
210
226
226
210
226
226
226
210
210
226
226
226
226
210
226
226
226
210
226
226
226
210
210
226
226
226
226
210
226

761
760
012
586
301
362
074
300
387
249
762
364
144
260
769
763
221
306
145
2558
145
260
764
245
478
144
250
366
068
625
765
766
767
503
478
155
448
768
556
330
261
011
769
260
895
145
194
366
145
193
770
478
259
199
361
145
144
324
363
240
188
144
060
640
608
145
235
843
1573
147
472
T4
305
102
169
486
173

Panel assembly ...ccevececceseses
Cover plate assembly without sides
Sl o e e R LR R R e o S D O G

e ShE T e 27/ ORs o b
Fillister head screw C/S M 3 x 10 5
Hexagon nUt BM 3 e eeeeecsseissioi e
GOV BT sssiels: sisiors susiietovistoleolote eiotie s lonsia e totoke
MITTOT i ieie oheioisisileisis oloueiioieobokers sis e ool o)s
C/S screw M S e N
Shacer. bolds7mm A/ ix 22, 5. Lt
Front panel assembly ..c.ceccceceens
Vi=SPRIMa e (e o ol skey eilsie o aioliaioisrstionot e sakers
Lock: washer 9t e s 'eisiciaste oia s e oreismsisgs
RUDDET 81 8BV i oiecieinionesesssssioes
Fixing rubber assembly ....cccecen.
Cassette holder assembly ........ o
Taper bush assembly .....ccc0ccceen

Ball 3.5mm dia. AT e bt iehe e e tovsllon sireciolte
ek washer 2.3 il e

RO T A S eres e otehnioits. yisherekeietoneissensioge .
Lok uasher 23 Gitiie s e sisis s e o e aistariete
RUBDET S e eV ransis eies o s o oo alestene  ohenoce
Leaf springs complete .....ccc0000.
G P e e A S S i s oo ool e he ta s oo itmiis o one:
Machine: sereWslMiiZ X 508 =il i ieteis iotells
Eock Washer il T aie oty ore e istiniessi o oxois susders
SpdmEl e B R c et el eEo ok o ohiar e eilNailta otV N gio

HeXagen: inu B NSRSt ole Slstocs "sisisniohs
Light aperture for direction of trav
Eockdingiipiliaties s sl aiadichitae s lolaie st aieiavele s
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Washer 2.4/0.5, polyethylene .......
Cover for bulbs Solslterls e koo Te) 6 ie teriaNa oo eie le
o W L S S S TR D .

Sirdestipiangd RET 00 o T sreis Ta e e ot e Ferore el
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Maching isereu AN I8 x 555 00 e deii s
B3l )u A e o) = M s N s e i R S e A
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Pos. Part. Na. Description Qty.
92 226 299 Spacingublehus5 /30274 655 ST i iemeesheie S et 2
93 210 145 Lalcksuasharv2 380 e oty Shs ralisTenelefienialallatenttic o IS AR 28
94 210 145 Foelkiiasher sz g R R S R B e R W0 . 28
95 210 587 WasheT! 3.2/ 7/ 5ST F sk g SRR e N Ak 6
96 226368 U=spritngaticeeisaisisn oPokotel:oife e S D O A T NI A C O R . 1
97 226 196 28 s o R S O O o 0 SESIRELGn L N S RO S B TS DS o Lol 1
98 226:183 Feeler LH assembly ....... Seeleraretone ches et lenshersre 1
99 226 367 V=spedngiiiisics et e e htis S letaiatier slahievonenaoss ety A BN 1

100 226 243 Swivelil eVer s eliederoneiisils e ke he ahelisr siote loneTe eNe ot tolors 5% 2
101 214 344 Tenston i Spring=ii e cisasate AT A P RIS S A sienisiee 2
102 209553 BallE2mmitdarasi s datiaiaiiicag eHe oo iaiate datoRa’ TS TR A S e 2
103 226! 355 Tension spring Rastaicnsis SiNjistste e thane Sl hiote e oo iauieTaL otise 2
104 226 108 Head block plate assembly Jielieleeielle, e e e lo e wiioners Sheveietate 1
105 2264126 Recordybarcwassamblysailotide o aie st . etes 3
106 210 144 Fockiwasher ‘10l el MO W RO G 35
1.0, 2261774 Pressure lever LH complete with pressure roller 1
108 226,122 Ejector lever assembly ........ O TR DAL o0 Lo S5 1
109 210 472 Machinedscreui AN 3 ix g iiic i, eiieel s lta e s telisnerst ara 5 1)
110 226 247 Retaining spring ..... s one etaianetotaR oty PR I T s 1
111 22:6::77'6 Recond/playbackit oo s st Sivhs sieate e llonaiatariageta 5 1
152 226 AT Erase head support assembly ....... eleDale e AR i
113 221655775 Headsiinittitassemblty s oo st ss O O OO 5789 1
114 210 145 lg'c kKA s e D 2 B St s et sie N Ve Ragata g ata e e it Bl 28
15 226 241 SO P B a T S g sTaksroriotiotsilsarotane e A s TaILle ReTetere niact e Lnel 1
116 226353 Tension springiiliidaaae: PO SR TR TR s < 1
1205 210145 e R T g BT 2 B o e T e et s e i Sisiaterets 28
118 226294 Eaalig b ar i e e PO S R SR R S T s 4]
119 210 587 Has e r s/ /RS TRy Sl v et s sles s B s SR 6
120 200145 Fgclaniashier 12 3 Bt oule s s, SsdeTavens tata alayaiobes s aba sy ko 28
1:24 200 453 R (= o) et o W s R Rl S sl e i Al i S SEsiee 2
1:22 210 145 IFockitudshe 2. 3 s X i s e tre Yo kans e del e, oie Jola e D e el el ol s Al Rer s 28
123 210 587 LS et anioy/ Y/ ani s Tt MU AE Cov NN o R Rk S 6
124 2400145 Lolckifvashiar 23 et d S B0 B S B o D TP O bt S SPoheps 28
125 210 145 Eacletirasie mie2ic By & et ST i el R S e as IS Sreteyetiots 28
126 226 243 VBV R = AV i A IR LS B B e Siellctohetotals Vo talinin 2
127 200 453 Tension:isSpring: ™ . Jdie i S B A B B B O e egererale ok 1
128 2411667 Machinesserew, Ma2 x4l s NG A & S TS P i 1
129 226 179 Swuitchiiunitrassembly: il oo aritnss elatals s i e LI SR 1
130 226 821 Maching {ScTew " e e T S ey e O L SRS s 2
151 226 821 Machine screuw ... ... S slalsetanats R T A s Sieiene 2
132 210 145 Ldeck “washer 12,030 it hiis s e St N PR et cibieds aags 28
133 226 307 ROCKBT 285 & S n bt ey sleiers elaers St et ile dious vurs allens Sl 1
134 22613551 TenNSden i SPL LN e resreersiots, iaraataitope it SRR R 1
135 226293 Feelieriibar ilduiidads sl ]faroya s st sioth S oniete Shet lehols et et alieke ot 1
136 210 145 Locksiigshieris 2.8 30t olviier o S ot SReielskslene o iox ulele ot aliahior ool 28
S REH 226 186 Feeler RH assembly ..cicoceee O RO S AT R S il
138 226 367 V=SSPt is v eiete oo sonione aio eie v ievelieRalioeialieteitsiiar's teonaite e SR 2
139 210 587 Tchbidbr s ne BRI e Do eSO 6
140 214 344 Tension Sprimg e SR AT T G S O OIS R 2
141 20053517 Hexagoninuit GBMIZi16 1 S50 ke o e e Slekielokisralie. oo 1
142 226:303 SatiisenawiiM 2 56 X I DRGNS SR S B Siors et 1
143 226234 ROEKOT: ikl R (e R oo s eis stienelte Sl e ety s TSls ket etiay stiana 1
144 226555 Tension: SPTIRNG " Foldehlasis aiois s oo SteRatalois Slletaneis SIS 5 2
145 210 144 Eoclcsiua s lemand: Sgut i St e e SIS GBI I S 11
146 226778 Pressure lever RH Complete with pressure roller 1
147 210 144 Bock SUashemsdic Sut e s s LN ny. SRS R S (R A I 1t
148 226 324 Washer 2.6/5/0.75 it sielagerars e rolls fare atuaats D 2
149 226 363 U=SpPing fereieists o ot siototsls elieh e lelo tuileNel s A O IO Y ST 2
150 226 240 SWitich eatiChu s SR el shoahe: siistorirere siteie fa stananelieta ok atte iaat LY 2
1:5:1 226 119 it asisembEiy s i s S Shote tarety A R S RO 1
152 210 472 MachinewscTaWiAMY S, i Gt s . Sietaiebsisaons o sl S P 112
153 226 289 (R0 Bl o e e M R e R s e e S S A T B . 1
154 226 179 Key:- paneliaseembily S oo it oetis st wihe sl S o o 1
155 210 472 Machine: seTeWiFAMEE Ex @ HEGiEais, shiete sl syogals P SRS S 12
156 226 352 Tension: SpBiRER e tisie o el siebets shatoysto s Skelisiie) suotailabieriiotels viista 4
157 210472 MachineiserawAM U3 4 et e SN, SN es sre vsiteUsta: shioge 1:2
158 210 478 MachipekiseTalEM S ExEs bl s S ol G D I it
159 226 780 Angle complete with spur gear ........ it oWk siiskiok's 1
160 226 781 Adjusting control board assembly ...... S RS 1
161 226 148 Disengagement arm assembly .......0... eisileiisiisieta e 1
162 226236 Changeover arm ........ O O B DI R0 sieieleare v et 1
163 210 146 Eockidashienade2 i, SO0 D S eevetoreteioteradas. oiloric 5
164 226 782 Direction indicator assembly ...... s W05: o1 ote 1
165 220 625 Bulb 24 - 30 V/30 mA (direction indicator) ..... 1
166 226 287 L ampiE O E B el Rrdhs statanaere o ststanaia s olog oo e us s e vt o s B 1
167 226031 KBy e e e s T e are e e et ey el DAL oisissharel sharaits 7
168 226 891 V=spring: o wieie s s ais eliiare e laile A e B A R R N 8
169 226 164 Ky e e T L et e e ave o eiloiaatis o linariots o e ot o siaiialiaze e anelie 1
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Pos. Part. No. Description Qty.
184 227 467 Hexagon self-tapping screw BZ 2.9 X 6.5 ...... o 10
185 213980 Bush housing s.«... Sioreliyereeinaie Sleselore syl olaticlione fop e s tatela)® 1
186 226 816 Audio cable 5-p0lEe cccceccoccccoccososesocnssisncss 1
187 226 369 HOEKEIS DT N G (e isistegc o s 5o toxs iokisnsliovoiiays e 1o isiis susiene s SoHel s Rotoics sio el 2
188 226783 Recording level meter assembly, tuln —type  ceeeen 1
189 226 393 Bulba2=15U/ 30, mAL ittt . S IR SAG AT LaT 3
190 230955 BUlb; SOEKEE. | jeieisiesoieisishonsncsansioveio i Rsieqeisrens SRS St con 2
194 226 029 SHadelcnObES seieis s el sioisiess ST SO SR 8 B0 8 il A 3 2
192 226 784 Amplifier board assembly .......... o e llalsllotes sgstens 1
193 226 785 Slide control assembly ....cccc o sisierete i NeVere e skelie e 2
194 210 487 Machine screw M 3 X 10 ceececencacnsososscccncne 4
195 226 030 Kigye DUETOMIG soveteiesssorsinnerorels Seke TN itelio e B A DD CC ROy 4
196 227 467 Hexagon self-tapping scrau BZ 72«95 X16% 5 ...... oo 10
197 226 786 Push button assembly, guadruple .....cccecee. oo 1
198 227 467 Hexagon self-tapping screw BZ 2.9 x 6.5 ....... . 10
199 209 457 Inner housing for AMP plug «ececeecocncecccnns oo 1
200 207 300 Pouwer cord complete with AMP plug ...cecececcesn 1
201 234 132 Power cord complete ...ceceececcccccncnccscnncns 1
202 227 467 Hexagon self-tapping screw with slot B 2059 41615 10
203 210 472 Machiing sctew M 3 X 4  ¢ceoeecsises BRI sletiove e ssse . 12
204 226 029 Slidesknob . el OO0 O D Yol G o T R S L S SIS & . 2
205 226785 Slide control assembly ...cececeecscscsnss cieieie 2
206 226593 Bulb 12 - 15 V/30 mA (PEAK LEVEL 1ndlcat0r) she 3
207 209 441 Lamp socket (PEAK LEVEL, RECORD, DOLBY 1ndlcat0r) 3
208 226 439 Transformer board (Amerlca/Canada) ............. 1
209 209 425 Cynch plugauiiaibie i s e o ool cie Toere o onsliskeroejinte oo Sistens 2
210 209 426 Cynchiplugiibliackiseciic. o vie s Clielere Sheristsloliske fon s cuviianienes 2
213 226 817 Pick-up cord complete with Cynch plug s oie aneetietaie 1
212 2260324, Jack ipanegl ioeioeni STiokcite)ensbetianer suohotlonb lalis 5B DI Heleraiteiere 1
2115 226 789 Jack plate assembly «.eeeceecssesoesiosonsioss sisieieiele i
214 216 695 R .9 film resistor 120 Uhm/U 25 W/10 % OO D O IO 1
215 220 625 Bulb 24 - 30 V/30 mA (RECORD, DOLBY indicator) 2
216 226 790 PHONES jack assemMbly  «eeeeeeeecocecsoscioseonssos 1
247 226 788 Muting switch assembly .....ccc. oo oieles cedieeseee . 1
218 2:26::07.2 InstlatingShush el s e SRS IR ) 1 AU S Sienetens 3
219 210 714 Washer 9.2/15/0.15 TFE ..... RE R R Y Fonneios 3 3
220 226 308 Pl i SRS R S PR S SIS S S e SRS RSIRER e 250 13 6 . © 10 L O DR 1
221 27105472 Machinelscrew M 3 X 4 . ceecsses sieje slis e a8 5.0 0 kLR ) oo 12
222 226073 Insulating bushii2 Jes s sies Sfaeiaref sheliek ois SIS N GO O 3
223 226 938 MIC jack assembly ..... Saoe ey s e SkeyalRtsiy. B O B D B0 2
224 226 938 MICejack tassembly i v icisic sotsheeteie oo sl cesieie Heriistale 2
225 226:99:3 Connection board assembly ...eccececsccesanns oois 1

226 914 Connection board assembly (Amarlca/Canada) e 1
226 226 794 Control board assembly ....cceciecccncccscccnnes 1
227 2275467 Hexagon self-tapping screu ulth slot B 2.9 x 6.5 10
228 226516 Female multi-point connector 9-pole ..cccveens ks 1
229 226795 Cable harness assembly «.ccececee A O D TS . 1
230 223 834 Female multi-point connector 7-pole .eceececcses 3
231 226 514 Female multi-point connector 5-pole ..ceceececes 4
232 222038 Flat connector sleeve ..ccevcececns csessee RIS 4
250 230 356 Suppression capa01t0r 68  NES(C 93 e s S ke L ENS 1
254 223 621 RollBT S e sietaiaie SN B S R0 ORI o« sieiseae e eTeios 1
252 224 183 Serew boliti o sidaeds o eiei'e s sralle o s se o skt ste] shebe totene Srsare 1
253 226 796 Power switch cover ........ ceeses e Sisrenel sie e Jeeesie 1
226 797 Power switch: cover, ANP Gl eessssee S 1
254 226 642 Machine screw: M 3 X 33, ceesesvscis o) Sreieliene (ohehis ey elion'e 1
255 226 798 Pouwer transformer assembly sicinis alisherend oisieie wisiers s 0w . 1
256 24I0::945 Lock WasherT ;2.3 i ceeisassssesiss isiss istos eioss s sielis 28
257 210 586 Washer 3. 2/7/0 S S S i S 4
258 210 586 Washer i3 2/ 0r5asl: . ares S e B e 4
259 226915 Non-stop lever assembly ..ccecececcococsccncsns . 1
260 226 553 Tension,SpPring e g s s oo leraiticledlies shstisie slistie wi'e 1
261 210 472 Machine screw AM 3 X 4 <.ceccecsccscsscscsoscn e 14
262 226 800 Traction magnet complete Ulth armature ...c.00n . 5]
263 226 618 Kol washeTisisitisisils s s ske S S e 0 O R AT SATR TR d
264 2261595 Guidel pullieyas Gl vees SEele eteeie ace oo SR O T 1
265 210242 Eock zuasher, 162 1 Siiicistors sis sas sisisiaieils o she sieeiiedsia o RN 2
266 228r524:6 Switch board complete u1th voltage selector and
speCcial 6apacitori  deeesisiscssicns ooy e jolals oisis sl oise 1
267 223 61¥ Hold-down assembly ........... o oo S Soltelle i 16 e eTie 10 o 1
268 219 200 SN apLiSPT ANt e ciaie e s tehs s rekeds S s oI I O ST e e (o 1
269 227 209 JenS 0N SPTING e oo sisissiore orsisiaioretots sie o SRS SRR ROED 8 1
270 226 136 Switch bar assembly ........ B G Ot visisiese d
2474 220952 Pliastic clipaiiihieales Sisherstensinysieie suoieFaATE S Sial[ais e eNe = 1
272 210 586 Washer. 3. 2/0/0. 55T . chidiinh i S 4
2773 210 487 Machine screw M 3 X 10 .ecececsocsccnssascscoss . 1
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No.

Pos. Part. Description Qty.
274 226803 Power switch assembly ......... SR S S ARK N S IR NS 1
226 804 PoliesksuitehaGANP) S as somblvilitnial S mntniitnel i 1
2975 226 799 Attachment parts complete for power transformer 1
246 210 145 Eocksiashem 20 B o ton e st it feaisratonadors oisronebonsts. alers ois 28
277 22615255 el SR s U R e s R S S A S MR et S I IS AN SR ST AR R 1
278 210 145 EockiiuasRe Tt 2iiSBi i oxereieote e ete1ene tuisie o /slols shivtie Yo G AR 5 28
279 226357 Tien s SDIT ITIAR vetetorcions snorersionsyssnoteisiadesove wkotone et ale tetene 1
280 210 144 BocketyashemiEalFED: 5 bk xa¥eilsns votsvasnons ro ke isns Fosenslie fo s sooorhfiens. stolsitonene (14
281 210 144 Lo ckiluiashEThaiesth § wersersis fevels o Toreiistotetatutle. ote B e SRR R 5 11
282 226 174 SEIO R O VBRI EeRs o ve is s etanorslato o ofanonenolultoblis s kes atet o it eliiie teke A 1
283 226359 COMPression SPIING: b ieistatbere o slel o oleise e s isiobelie s O AR RS 1
284 226 802 Large flywheel assembly ..ececcccessosss T ool tts 1
285 2106 57517 TensoNtiSPTIN @i Fetre s /s sfets e ols ciel ot iaioliotere eleets 100 e leNatle . 1
286 210 146 Boc ke ais et ay2i e i S re Vel e e R il e s o . 4
287 226 %1159 EocRIRAQEIIEUBITIERR it ot o ollsistore s ae /s taiis ot sde o vats o oA 1
288 210 146 o cldiuashieTirsie2:  tra i sl i S R R B e 4
289 210 144 Liocksswashenisdingd DSl e i i sl st Fe st vl SN 1
290 214 344 TensiomisSpT iRl sl it S e iieve Shees s 2
291 226 806 Winding tgear: assembliy ¥ i, doidaiiiom s iy SRS 2
292 210 144 Lioekinpashem a0 ks oo i e S i ianie s SR SR 11
293 226 146 Forward/reverse plunger LH complete ...eveeeeeon. 1
294 226 606 Maimibigilitiis o siiiite dirscons o e nis O AR O RO TR 1310 et 1
295 226 805 Tape travel and monitor unit assembly .......... . 1
296 2204625 | BETbE24 =m0 /30, smAT ST IR, 0 S e S e S Sl 2
297 2265177 Locking pawl iassamblyl il iy sii it o A B R 1
298 226 4357 Trensiioni)SPT iNg st SHelioh o etietiat e Retiay ST SELU ISR e SR SRENE S 2
299 210:%145 Lockiwashen:2 a3 n s R dais o vt o Sanaibii s SR SR 28
300 2263238 STtidai d e siTal ol Sl S o R SRR R e o CE O Sy 1
301 210 144 ok tia sihie Tl D i e v e e a ot ee o o o B A A S S e 11
302 226 064 Chiangeover (UniEERii et o s G SONAS R OBR T S 80 RN s 1
303 226 321 Roller fior. contact. mechanism el diildaadiaidaiat e . 1
304 226 807 Eampuhaelitcompletiens i itSisitiiie bl it W o ontve i -Snhan iy 1
305 208045 Foaldlla SNBTae 2Dl usin o ot slotelatiayst e s ot sbotaiatoriasts oottt sotote  stszets 28
306 200 650 RUDIBE T 8 HEIBVE 1 & statiar oot v o o oy snshb et ot aMaTaRR ENL A SIS LG B Sand 5 2
307 2261 6107 V= SID R BQTRE S of steliaiior otioroh stishiet ohatioliw sl ot o) oi'siiorial ao Tolat bl 1oda tuileire etoie’ scwhe 2
308 226 066 Brake lever LH ..... o5 afioter s 1ol Oh ek e hona e aw R Sl ollokieh Sh UL ehe Fab iy s 1
309 210 145 B elketUasShan2 dBi e shet s slsh ailier of stalletstotorarer st et st shotayatons e 28
310 210 146 [rpielkesuasheRin 52 Ee: oo stsivie oty Sl RIS S 0 S : 4
301 226 207 V= SP TG S5 G o o tioil o aeRtatok oiteitaile: ot ox o6 e urione Uaio L Lo e S S A O e 1
A2 226 206 EOMPIESISTEON S PR L NG aisactsy s ebeleterne ol sionbUona SHaHEl s sl oWebinsel sielnlb 1
313 226 7138 Bottomuboana ¥ oo st o ston s s slivie o otath ba st St LNREE S S TS 1
314 21028041 Hexagenaserew M 355l s S SRt SR o SREd SR A el {l
3115 226 248 St ay ihplBRBR NG ST Gk SO e B R e S s 2
316 2263237 Power ibamiin. « et ST PR R s s O e R D O Bt TS 1
<y 201 187 | Sliding washer S SO LR S 1
318 2001012472 Machtnesserew: AMESExE At SN Tiiin Saningin oy 11
319 2104145 FackiiasheR®E2 s Bl st Sie Srainte S S e S T A 28
320 226 639 U=SPTINg i ieseeeesioness il ae e le ot et & ate o lolieleneliviieliolisVatiototloloba . 1
324 226 638 Skl S S S e S B o 0 L o S S e e s 5 1
322 226 239 Rl a it et e s e SRS s S R T T o TSRS olie 'olisltettere 1
323 D196 845U S s praing i e SRR AR SE S 1
324 210 144 fockitashermil GOSN iot s o % o el SO S OO SiCHe 14
325 226 061 Pauilisssisisisiashiisias SO e s o e R S SR NS e, 1
326 2267352 Tensieontspring it iieiialesiils dis ¢ ORI O A AT SO oo 2
327, 226 128 SV Rlie e TR S T S e I S s S e I o sldlniaoeainine 1
328 226 51132 Swivel ‘aTmiteeiel S RS SIS SN A SRS R 1
329 2261350 Tenslon SpEiinaE et edva Sl Ja i is o i i HaR T bt 2
330 226 246 Retaineripliates it sselr. SR Siits shies ds o inSsas Auil s 1
331 226 374 Shorting=arm: ¥ deidisiaientes s oo SEaR e e R S Goesee 1
332 210 145 Loek ®Washera 2 3MENatiae st R 3.3 s iaRe SRR TS R SIS RIS 28
333 226 808 Flyuheel assembly, small .......... B R S e 1
384 200 650 RubberivalieB VB i s srtaitliat e e dic s e talalie s s s o o sis v Te s sle s i 2
355 226 617 V=springits ceiieis e 0N OO R ORI T ite e ne ook Tollel o et iaire s v 2
336 226 065 Brake+lever: RH SRS O N N O i GRAT 1
337 210 145 Lock “washerih2i:SRiuinrianis sl St S O RO S R . 28
338 226 806 Winding gear assembly ...ccececen. O LR R S i Y 2
339 226 018 Intermediatierigaar viwieslfiiisnisritivi s S SN G Re T 1
340 2010142 e oy == e o e S S 0 i O B o BT St T S o 4
341 226 809 Coupl ing®tinitéassemBby sl 0 e indeain e ieTente S 1
342 2265258 Take=up: belt: 180Ty o S reeIe e T G T e TR PR e e s e e e Seleite 1
343 288823 Stat oriassembliyiisiiiaias s i o ST TE SIS SR . 1
344 24162276 Bottom housing panel assembly ........... DR ORI 1
345 226+ 810 5l “Motors110/220  Uidssembliyaininie s il ins ol snate 1
346 2265358 Compression spring ..eeecee T o T O e e S 1
347 2165777 TN SienxSpTingsinicias sisishrasmoniiil SRt L S A .o B
348 2265511 Suivel sunitsassemblys wiaiisin lorioiefiisieie siae e rslioetateloTets q
349 210 146 LeeksWashoT /3624wt s %ls ssusis joiere el et o tuteroteds Tonsava ol s NI 15
350 226 197 Guldenbrackebi iwiirerie diitse s csunreiensogi RS i R 1
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Part;

No.

Description

Qty.

364

365
366
367
368
369
370

*%*
*%¥
*%*
*%

-

- NO OSSR N

S 0VONOOPPLIN

=ates

210
216
226
210
214
210
210
213
291
220
226
226
210
226
226
210
226
210
209
226
284
226
226

226
226

231
231
228
226
20
226
226
202

226

226
226
226
226
226
226
226
226
226
226

145
T
142
144
344
144
161
510
583
806
811
506
220
812
813
626
274
366
97T
57
017

411

814
414
412

045
046
387
281
323
279
815
257

844

Lael Washerm: 208 il s ece s e vis oy eisnstorelst oibne ion shousiio o rsis
Tension SPTing Fs i sl s e s s owiraratettots s Mayshereraresst,
Forward/reverse plunger RH cOmMplete .e.eececacecss
Eockwashen 5. ool St % st rersiortonors; sksis Isisisusisese wisinis
TONe IOR “SPT MO = o, siors s 7s s alers oo o oms Sis e sioreyo b letatereds loi'e s oys
oo R o o e B NI e PR TS O B O L O O DS RCIEI 1
SenratedyliockENasha T 14 a3 700 o slols sheiasietonsisio sieiore s o0s vio
Tngutlating isheat i e el oo s shoue i o els slece s ols ater e ois
Maehinesiscrau AN e SaBIEE N L ilie Che lole eteneisto sye siate ove spo
S e O e N e ra et ts e e tatatais heie
Armature assembly ....eeeesescoscccososnosesscssss
Lgak snesistor (2 2. Nahma/ 0.3 WU/10 %8s, S s afsaa.
Setissenelul e 2 EINXE BB o iteie s ere s oiaierorsns et ote s o stetatebene
Drive pulleys50Hz :complato | uees seeelops sisie s sieielocale
Drive .pulley 60 Hzicompleto \ «eesisesesioe sis sis sreisie ol
sl o2/ 0/ 0e5 a5 i s aieia oosis She veiate Bhe e e T s ha s
Topiihousingpanel ;as8embly . i e e ee sieieie sre sis e e sisieie sie
LG e Lol M U A (= N S S e R e R S B B 5 DO
S0l E Rl U G s G ie: el ate sieksiiate  ausss o o )0 o ST akereteseber s e iokateter ale
Roigtion apnings e oas eis sieie oheisis; sist sieie o otors she ele e o v trsbe: oke
SISO RS PRI E A E o5 s ohais o eiolinsohs o ot nre ale sllnive: shatohe o s  eas S50

Accessories Rociwald SmolntIng s ol e e e ssisesieiaieie e

Vertikal base complete with accessories .eeseeess
Rackingucarton CHI01scompliete s isicdiesteee ciosiaestots
Opertating  Enstrlict HonSMis oo o ee o s aints shejesloreioiataiotote

CK 90 base

ERFo0EEasetialnut Sucompilatn . Jelie o sisie sleis sieaiss o sinie
EK-90 base i tie s compliato « it v ss ol sioaio o o s sioe aisios
Dual name plate .ecevecsccssccososcocsssescscnnns
o yie T T Aol et S0k S el e sis s o ieis oo sieoisie S oo e oiai s siaieie
Ehinboard Nt/ SEscrale 20X Il it e e,
BlESI8 T sheioicic shieteraiot suskuhelstane o, s o gteL b o ]6 sk uiois eieierers ok e 0 sre sLe
Mounting plate complete with mounting wedge .....
Cheese head self-tapping screw 3.9 X 25 ..ceeescee

CH 90 Cover

Ch 90 cover, complete with hinges

(it Porisubsodquent fitment) S S oinl i dinsit s iot g,
B D oM e T ks See oo L s aeia vreie sis oo o isale oo olaratlictLlc oF
HLg a8 8BMb LY ST o s v as sisheers Slets s oo ais ois sieho e etaterolsss
K ULl e d MU R e ehe oia vie sio/sle o s sis o-8ietore oiiaiers Sians thatol hoker o
COoMpEoSSiON SPTINA. ieise s s sisis sia e s eies soseososisioisleats
bl O e D L M EEarele s o e eisce nis o s oisTs o/ /s o 0 s s ¢ s iare s alsre o eTeialevers
b e G Ay N S o e eiete siees ae ela oile o6 n s 0 cle o e oe etors  Suate e s
e e Gl e L= b= L S e e e P 1 B St
6 B P O o e e o oo s Olals o wsrele o oia Thurs
Machino®seroye AN TAT = B T i ats oo it ale s sle s lere s aie
e e S e e Ly A B X e ot To-ea s e nb 1o Shania ais Toie

N

-
EENTPECON o TR SR O ORI TN, YA S G TR (e st Py ST NI i 6 W NG o6 1 N NG T PN O B o §

-

[ S NG T NG WG G G

NANNNNNNN -

Fig. 31

*¥¥ not illustrated
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Pos. Part. No. Description Qty.
Power supply board

91 22657703 Powsr :supply: ‘board iass8embl i Giieeiee eieie eisisieeereiaeisislsts 1

Tin 19 226 472 Transistor BD 233/16 o e e S D B O e 2
a2 209 862 TransESttioTHB BT 2 5 Bl el it o ooy sliat ot she lohel e eladatel sletaToliarois 2
(] 226 870 TLanSH o tOT ABE #3370/ 25 &t it st elo st oie e oie ehetier st ool aralsl ok 2
D2 226 870 DR S Het O T BB BB D i s s T a o o heboreh e oo Ms stotai et st s b e 2
T2 209 862 FEaN 81 85 0 PMBICH T 2 Brhiat e o e shel Vel ohotel slais  slotskoters ok ool sheLakoke 3
T =24 209 862 TiTansiisEoToBE " T7 2 AG BN o et sret et e oTovet oxal shokerate ota’ slisldies oliotis 3
T oi2b 224 126 Transistor"BL “337 & 1 ideeseteees SXeoeliofistioiskalelelel ok oleTiokat aniel ke 3
D22 226::501 Diioaenli s NG D02 Gl i e, aeter oot sl tivs ol ehsboke. shatonanorelsdotozatatotere 4
D 523 226 501 Diiiod e lENRE LD 250 5 oicnit saonel sotst otie o/ otarareses o3 eiste e el snetet slete  of Note 4
D' 524 226 501 Di:ode sl sNiz 4B 0254 s aioves spotel atereis stetererenaysiore, shesoreiotens, ohete sbers 4
D28 226::501 DilodeadaNiB 4002 5 5 5siiisie e sts eioretaiototesor oo siares ol sielinterariel chste: sede 4
D126 226 444 Diiode  BZX =83 NC 56\l i Bk i svaet sherieis ot iate, o okotetotaie Sres b akets SO0 1
DS 20, 223 906 Do d el NEFA T4 B s0ot ot store: shovs ol sheneliohes Sibts torelios bk shex oUohohs borraboiatie 4
D528 223.906 Do d e wlEaNIE A A8 R 5rs stever ovehevek st st aliobaretsle olore ot shors otansuctsnanass 4
D29 223 906 Do deE 1N 4 1A Bis asio ool shal eister e shisssbu oy aisreneseistotoke or snelonatone 4
D130 223906 Diioda NS48 Bi v iianaioret ooy oo otorenstaterols statersiotares shorer et oparats 4
R 165 223 259 Film resistor 470 ohms/Q 8B W/8 it s 2
R 166 223 259 Film resistor 470 ohMs/ DRSS B SR IF AT 5L 2
R 167 223 216 Film resistor 228 kohms/Badl/E ke - Sidssaas, 1
R 168 229 391 Adjusting control 5 kohms/lin. wiv e 0 ele e oielaieelete 1
R 169 223 265 Film resistor 1. 2:lkohms/0 S3aW/58% Seadsonias, 1
R:475 224 147 Film resistor 0N kohms/AD o3 /50T i d e aase 1
R 176 2232412 Film resistor 47 ilkohms/0 S5 /5% vat Sl Wit 2
RA74T 22345202 Film resistor 47 KONMS/ 0 NS /5 T e s astieists 2
R 178 223219 Film resistor 2.2 kohms/AD s3SI/ 1% & et ot 1
R 180 226 490 Film resistor 12 kohms/0 &3 W/B T toas sicsioros 1
R 181 223 1258 Film resistor 220 45 Kohms/ Qa8 /5T e Sy 1
R 182 223 897 Film resistor 100 kohms /D3 /5% P iaaiii s, 2
R 183 223 898 Film resistor 105 Fikohms /0350 /53 =ns aues ™ 5o, 2
R 184 223 898 Film resistor 101 Tlkohms /0 BEl/5 e st lhs o 2L 2
R85 223 897 Film resistor 100 kohms/0.3 W/5 ARSI fe b 2
R 186 22:3 215 Film resistor 22 nEikohms/ 0.5 /55 Tguanlh slgll A 1
B:d50 226 586 Electrolytic capacitor 1000 DR Ao sranste 1
(BEsloL) 226 457 Electrolytic capacitor 470 b/ O T s 1
%92 226 465 Styroflex capacitor 1 RE /ARG BN 5 S T e oists 1
el 226 455 Electrolytic capacitor 100 DR/as250 U T o g 1
€. 96 226 824 Styroflex capacitor 10 S nE /el /ARE BT L 1
G957 217 981 Styroflex capacitor 4 TG eSS e 3
c.. 98 217 981 Styroflex capacitor A inE /e ESE Ash 3
C 99 217 981 Styroflex capacitor USRS 3
C 100 226 634 Styroflex capacitor 1 Nk /a6 /S AT 3
C: 109 226 632 Foil capacitor 4707 pEr e st I/ DR S 1
E05 226 587 Blectrolybticicapacitor’ 470l DE/2n ettt 1
C 106 226 459 Foil capacitor 041 DR/ T00E e T s 1
L0 226 451 Electrolytic capacitor 22 WAl ol e s st s 1
C 1018 22:2:62.19 Electrolytic capacitor 4ol pF/ 25 N R 1
C 109 226 449 Electrolytic capacitor 10 DLE/25 it o 5 1
15 4 226 403 B RIS () o e o b LB IR ot i B st P s M S R B S i 1
S 6 226 401 S L e e B T T D D OO D O B0 G0 DO O O 1
210 480 Machine s erelsAM GBI iX 1611 5 uieseroioreseiole staioie) slsrsnstenansloree oisre 1

209 725 Fuseabinkiislot=blow 063 ;AMPei T ioiviers osieseis ohoacleroio araioms 1

Adjusting control board

160 226 781 Adjusting control board assembly D IO O O 1

R 2 226 508 Adjusting control 250 kohms lin, T O OO0 £ D) 4
R 3 226 508 Adijustinafeontzol 225 0xkohm st LRl e oo encsoreonstois; sie o 4
R 4 226 509 Ad-justinafceontrol 25t koM IR nts 5 et srereucisi el o ete 4
R 5 226 509 Adjustingieontr ol 25 ko nme il n s s tie s otetctorars tols 4
R 31 22646106 AdyustingiNeontrela: 50Nkoh Mol YnGaEE, . o foiiors sretsts oteiors 4
Rsie2 226510 Ad justingmcontTol S b0 kiohms: 1 I mtaE Sisiioieieote sl ae oteieds 4
R 128 223515 Film resistor 22 kohms A0Sl/ZBa et 0 S il s 2
C 2 226 634 Styroflex capacitor TinE/ 63 U /oRTer e st 1
C 64 226 823 Styroflex ' capacitor 220 pF/ ‘63 V/5 % oot aonis, 2
C- 30315 226744 Styreflex capacitor 00 pE/ 160 /G % 5L Ly 4
C 196 226 741 Styroflex.ecapacitor 1100 pF/160 VY5 ‘% S aiiad ol 4
L & 226 406 B R G T S & o S e o ehate. s et ar ol avaroratatotovolot ol ofavetoreoinsototalores 2
226820 (B3 5 o I S e R S T T Ol O D U D OO D 1
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Pos. Part. No. Description Qty.
2 226 397 Siliidersuitbohie sl e B NN S S B e S 1
3 226 398 Slstidersusit e e SRS il e LR R R S, 1

226.:5323 Birgak—and—=Make! Jack tEisiiice /s ois e o aisiots s ole olee e o e e e 1

210 145 oGkeuashemnz: 3R SEelea 80 L s R S 1

Amplifier board

192 226 =784 Amplifier boardiassembiliyi s e ite es o seisiieeisis s oisietois 1
1 226 442 Integrated tcincu it iRARRT O A N5 eis o oo ote e o olare sio nre 4
2 226 442 Integrated ciTcUitesiANIMABINA ~ e e shteie e olaioterare o  oie 4
1 226 898 rans st or B 55 E BRIl T0 e o e sl o) sretebiis e ¥siele ore ells. b 2
7 209 863 TirapsistoT BB MBEEINE Sl S L0 L R e e s 16
3 220 535 Transistor (BEE2528 Beieens s 8 LU L SRR R e S 1
4 226 383 Transistor 2 N 5458 (SBEL349: 412) .. ceinisionnessionss 3
6 209 863 Transister SB i  a CE s o oiimers o oo otess hlls wdefels sie bie s 16
7 209 863 TiransistordBERIAE G Bl o Tl s S S R S R s eitete 16
8 209 863 TransisbortBE s SRl A s o0 o ls oiivie e o 018 oTe 0T BRsiels oxe a1leTs 16
9 209 863 fransistor BB E R s Rt e e el ies oo leloTsrsile oleieite - ofs o lose 16
10 226 383 Transistori 2N SA58E (SPRI340AT12)% % sl simsioss s &
11 209 863 Era RS SO T B B R B e s B o te o o e o 0l 0ie ale sl Tene el oie louare 16
12 209 863 FransisterBELI B B 1iiiase o sleic oo isisis etore sls sioats et oo e 16
13 209 863 finansiistor B EEREE B REt ae e SRR bR e et 16
14 209 862 Tnan sl Sk DT B 2 B o e tiNe s o oo 0 o ls (o1ls (eisiis 6 s se 00, @ 4
15 209 862 fir anoiiot o pe B CRMORIN SIS L L e SRR e B 4
16 209 862 imans e bonitE Bk 72 G ST le ot iensliste e toTa ol e s o .16 10 ta e R0 1le 4
18 209 862 irapcistortlB CRMIZo BRGS0 e R R ek e e 4
1 226 896 s D2 S b b rsio o O S B B O R O R G O AR IR 8
2 226 896 Do dl e D/ N e e e s oo halsile staaie o eistele 8
3 226 896 D o del DR 2 40 S R T A e G eee 8
4 226 896 Diifoc e D24 e R s T S i o o 8
9 223 906 DE B o e N 4 B R R e S e i, A 0 e 9
10 226 629 Dt elale S 2 S R S 5 0 b e B s BB & B B RO DG 2
11 226 443 DHlE B N R o L D S T 6
12 223 906 D R L i e S i Y S e, 9
13 223 906 DD E et N AR B e R e 9
14 226 443 D ol e N B A e ol S e e Bt e 6
15 223 906 Do e e A B T s Tt o e e e ie Rt a s s 9
16 226 443 Dieiele A A S e S A BRI U e s oV e Ly R A 6
197 226 443 Ba)e e SR VSt i s Nt & e S St 6
18 223 906 Do e N A B e L Res b e Teiete i ol 9
19 223 906 Do N A 4B R e e e st e e 9
20 226 443 D e NS TR T e Bl e R e R S R D 6
21 226 443 Db o N B ARt e o e S sk s oo 6
39 226 125 Dh e BZXe 08 bRV 2a s o iie ol e et e SRee eyare ey 2
6 224 059 Filmiresistor: 53 RElkohms/Da8 W/ 5 Al colswals 4
10 226 477 Film resistor 220 ohms/D.BREU/ B Ab R ant s 3
11 226 904 Film resistor 120 Kohms /0,58 W/ 5 i Tt s 2
12 227 252 Film resistor 3,96 kohms /035 W/ 32 TE s hhnatini, 4
18 22352102 Film resistor 47 kohms/ 08 oll/SsagaE ahaaniiitis 15
14 2923 216 EilmiTeosistort: a2t 28 kohmse/ 0585 W76 Boeainiis i fiads 10
15 226 480 Film resistor 680 ohms /0 85 WU/ 5 TR s ol 4
16 223 207 Film resistor 330 ohms /0. Beiill/ 5 B LTI e o 6
17 223 257 Filmiresistors LBL2ukohms/0:8 U/ S Fheminhiaasis 7
18 229 952 Film resistor 820 ohms /0.8 W/ ts gt S e e 6
19 223 267 Edlmiresisteors 12 Kohma/0 . B3 W/ 5t wes s flat i loe 9
20 2233264 Film resistor 15 kohms /0., 3ty 50 B Ee Rt 4
21 223 258 Film.resistor 220 5fkohms/0.8 W/ 5 % sieies soes 5
22 226 479 Film resistor 120 ohma/0.58: W/ 5 Foddinns i, 4
23 223 209 Film resistor 330 chms /0535 W/ 5 FRELiaRs ohsi, 6
30 224 059 Film.resistaors 33 4 kohms/D.3: W/ 5 B Sriaiiiois. 7
38 225 592 Film resistor 56 Kohms /0«85 W/ 5 TS IS S e s 4
35 226 481 Film resistor 270 kohme /0. 30 W7 S gBsvishd i va 10
36 226 481 Film resistor 270 kohms/0. 350/ 5 FLegiies ot 10
37 224 058 Film:resistory %6.8 kohms/0. 353/ &5 Foiu oo eia s 3
38 223 897 Eilm: resisterc100 SEkohms/D.3 /5 Budsoisdonsds 8
39 223 897 Film:resistor 100 Skohms/0.3 U/ 5 Fiiicoed i 8
40 293 957 FilmeTesistors a8.2ukeohms/0.8 Sll/ 5 Fes sst s ies, 6
41 226 536 Filmsresisters 4. cMohms/0.25 W/10 B 25i8e i85, 1
42 227 251 Filmsyresistort. «B: 3tkohma/0.30: W/ 2  Fovs s iadaiiss, 10
43 226 348 Film resistor 200 Mohma/0.25-W/20 B dis svotas, 1
44 227951 Eilmsresisters Y3i8ukohms/DLB 8/ 20 AN TR 9 10
45 223942 Eilm:resistor- 4% Sikehms/0s3 U/ 5 B ibodisaliog. 15
46 223 212 Film resistor 47 kohms /0.3 W/ Rt s intlast 0% 15
47 223 212 Film resistor 47 kohms/D.B /5 BRILSEGS S 15

35




Pos. Part. -No. Description Qty
R 48 226 498 Adjusting control 10 KRR Lime . eleidisiasisiene setone 5 3
R 55 227262 Film resistor 470 K/ 0530 W/ 5 e e 2
R 56 223 212 | Film resistor ATl Aoy AR A0S e e AR 5 15
R 57 223 266 | Film resistor 5.6 kQ/0.30. i/ 55 Bisiviinioes s 5
R 58 225 592 | Film resistor e oAU R R A SN e i 4
R 59 2271251 Film resistor B O/, 05300 W/kDidni e vt i . 10
R 60 226 729 Adjusting control 500 O S e Ry toyor oheji R enbheis tos saakions 1
R 60 228 741 Film resistor 270 0/ 083 DEs/ 5 e Bl hn sl 1
R 61 225 483 | Film resistor 100 oY/ a4 et A et R S 2
R 62 223% 266 | Film resistor 5.6 kQ/0.30 W/ 5 % ger it 1 5
R 63 227 252 | Film resistor SO/ O R0 i a2 S T e 4
R 64 227 251 Film resistor 30730 KQ/0 530 W/ ol weuie SR 10
R 65 226 491 Film resistor 2L WS /030 /A ol AR . 2
R 66 223 263 | Film resistor 1 MR/0.30 W/ 5 % .. N 4
R 67 223 257 | Film resistor SRR/ DR SOR/A 5 g SimEane 6
R 68 223 259 | Film resistor’ 470 O/ DiaS 055 R Sl Biatat 4
R 569 226 492 Film resistor 27 kQ/0.30 W/ 2 % RIS 5 4
R 70 223 263 | Film resistor 1 oV ARSI AR L SR e S8 4
RESE7 223 1294 Film resistor 237 kQ/U.SU W/AsEgits e & e iamua 5
R¥E7O 226 485 | Film resistor OB/ 0025 /A2 sl 2
R 73 226 727 | Film resistor B 2o kQ/0E25 /i angar e anad L 2
R 74 226 492 | Film resistor 275 5 k@/ADRB0 /o e Rt R 4
R 75 223 898 | Film resistor N0k ik Q/ 0L 80 W 5y i A it b 9
R 76 223 895 | Film resistor 6805 BkQ/ 0L B0/ Sod tnteinra s 2
R 223 216 | Film resistor 22 ukR/ 00 S NE/E Bl S i RS n : 10
R:':47.8 226 498 Adjusting control 10 (e ol i S S e S S e 3
R 79 223 257 | Film resistor 8. 2.akQ/0530 /AT T 2 6
R 80 226 499 Adjusting control 500 R AR e e e ciaieisje . 2
R 81 226 631 Film resistor 1 Bk DSOS/ aEE T8 S e s T 4
R 82 224 059 | Film resistor Gahae (o) (S U /AR N v 7
R 83 226 631 Film resistor R Do VAN S i Ads T AN iindcanae i 4
R 84 226 481 Film resistor 270" SkR/0E S0 A5 e s 10
R 85 223 218 | Film resistor At oW AT AU RS B Gl 2
R 86 226 487 | Film resistor 47 Q0RO 5ade T ST 2
R 87 223 214 | Film resistor N0 SOl AT s T 5
R 88 223 264 | Film resistor 1 KOOSO/ B T S e A 2
R 89 229 940 | Film resistor 3t 3 k07050l e 2
R 90 223 261 Film resistor UGS ROV 0L SOEL 5Tt e s 4
R 91 226 481 Film resistor ey Anr e Ul A G S e e 10
R 92 226 481 Film resistor PN QY0 SRR /5T FRth 10
R 93 226 475 Film resistor B0 Oy O SRl R T 5 s 10
R 97 227 252 | Film resistor ARy U A s 4 i Bl il 2
R 100 223 897 | Film resistor 100E S kQ/OSEORI/S5haE e N 5 8
R 101 223 897 | Film resistor 100 " Q03080868 T L S 8
R 102 223 259 | Film resistor 470 O)An e A5 e bl v e s 4
R 103 223 212 | Film resistor /i RS eV AN (N 15 A A R 15
R 104 223 216 | Film resistor 2 28 QDS ORI/ EER e R 10
R 105 226 479 | Film resistor 120 QY0 0B/ S e STk S 4
R 110 229 909 | Film resistor 28 DS Ol 5 T T R, 4
R 111 229 909 Film resistor TR QY MRS B ORI /S5 T Sk i 5 3 4
RE2 226 500 Adjusting control 5 P AL I S S e TS SRS . 3
R 114 223 215 | Film resistor 2058 kN3P S5 R RS S 4
R 115 223 215 | Film resistor 22 S kQ/0. 30 M/S s ERt e taE L 4
R 120 226 486 | Film resistor 330, CUkQY/ 0. 30 /EsR R 4
R 121 2934911 Film resistor 1.« SR KQ/0GE0LN/ EaT sy i 2
R 122 223% 216 | Film resistor 2. 2 K/ D30 /s R T e e 8 10
R 123 223 215 | Film resistor 22 %5 kQ/0n 30 /L DT : 4
R 124 226 486 | Film resistor 330, 5\ kQ/DLB0 W/ RGeS s 4
R 125 227 251 Film resistor BB kQ/DE30 /e 2a T dE st s 4
R 126 223 898 | Film resistor 100 Tk Q0550 WS R hE e s | 9
R 127 223 898 | Film resistor 107, 5L kQ/0. 30" L/ es e S i % 9
R 129 229 909 | Film resistor 182 kQ/ 0330, /L 5 ET ks S 5 2
R 130 223 265 | Film resistor 12N QOIS0 A 5T s e e 2
R 135 223 212 | Film resistor 47 k030 /S T e s 15
R 136 223 258 | Film resistor 220 Eiik O/ 030 W/ A Sad e e s, 5
R 957 226 480 | Film resistor 680 O/ BB 0L RS T s e 3 4
R 138 226 631 Film resistor 185 kQ/0LB0. WAESEFas st : 10
R 139 223 266 | Film resistor 5 6 KR/AOSI0 /5T Rt e 5
R 140 227959 Film resistor 3.3 kQ/0.30 W/ 2 % e 10
R 141 223 268 | Film resistor 150 Q O30/ e N s, 1
R 142 223 212 | Film resistor 47 N KQ/DEB0/ Se g K 15
R 143 225258 Film resistor 220 kQ/D.EU U/ e mmihies B 5
R 144 226 480 | Film resistor 680 VA SRS i AR RS i 4
R 145 226 631 Film resistor 1585 KQAOSE0, ML Bkt s S5 10
R 149 226 500 Adjusting control 5 kQrelisn o NS eesis s Sieotaiaiete 3
R 150 226 477 | Film resistor 220 /DRSS DRl /5 DT e fawsast s vt 3
R 151 224 058 | Film resistor 6B kQ/DSS0 NN/ B e e 3
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Pos. Part. No. Description Qty.
R 152 223 895 Filmiresistor 680 kQ/0.80 /5 B cvtieiiesisistoneneie 5
R 154 226 489 Fifdim tesistor & 47 - kQ/0G30 U/ 2 Fevsmraiiar o 2
R 1I55 229 909 Eilllm resistor: B arikR/0aB0ul/5 'Fio st o el 5
R 156 226 489 Flm Tee s tion: o A7 s KO/D30/ 2. % e A 2
R 157 223 898 Fidmirosiistor. 210 S kQ/ONS0M/5 % ot e e 9
R -158 224 059 Film resistor 33 kQ/O.30 U/S AR S A S e e Ty s 7
R 159 22:3% 2414 Filipomesistor: o287 kQ/0. B0 W/5 % e e 5
C i 226 863 Tantalum electrolytic capacitor 0.47 pF/ 35V/20 % 2
E 6 226 452 Electrolytic capacitor 47 uF (V2 2
E 7. 226 854 Styroflex foil capacitor 390 pF/ 63V/1D % 2
C 8 226 456 Electrolytic capacitor 220 E/ o G 2
C 9 226 449 Electrolytic capacitor 10 E/AN25 8 2
C=0 222 500 Foil capacitor 47 nF/250U/ 5 % D,
Gt 226 458 Foil capacitor 10 nF/250V/ 5 % 4
B 222 213 Electrolytic capacitor 1 R/ 50V e 9
G5 226 460 Foil capacitor 0.33 pF/100U/ 5 % 4
Gt 5040 222 219 Electrolytic capacitor 4.7 wF/ 25V 35 5
B2 2222208 Electrolytic capacitor 1 pF/ SIS 2T R 9
€9 226 461 Electrolytic capacitor 2.2 uwF/100V/ 5 % 1
G20 223 039 Foil capacitor 29 nfF/250V/ 5 % 3
G221 223 039 Foil capacitor 22 nfF/250V/ 5 % 3
Bi25 22252403 Electrolytic capacitor 1 RE/S BB 9
=226 226 455 Electrolytic capacitor 100 pF/ 26Ut 3
B8 ) 226 468 Styroflex foil capacitor 3 nfF/ 63U/ 5 % 2
Co8 226 469 Styroflex foil capacitor 3.9 nfF/ 63U/ 5 % 2
5529 226 467 Styroflex foil capacitor 2 abnE e/ G559, 4
Cria0 226 459 Foil capacitor 0.1 wF/100v/ 5 % 14
Cay 226 459 Foil capacitor 0.1 wF/100V/ 5 % 14
€052 226 502 Foil capacitor 33 nfF/ 63V/2.5% 2
Csn 226 726 Styroflex capacitor 4.7 nF/ 63V/2.5% 2
Cie 34 226 459 Foil capacitor 0.1 wF/100V/ 5 % 14
35 226 449 Electrolytic capacitor 10 pF/ 25V 5 14
C=536 226 449 Electrolytic capacitor 10 BR/EVSU 14
EiB: 226 459 Foil capacitor 0.1 uF/1UUU/ 5% 14
C 38 226 449 Electrolytic capacitor 10 DR /A5 L 14
Ei%39 226 460 Foil capacitor 0.33 wF/100V/ 5 % 4
€40 226 459 Foil capacitor 0.1 pF/100V/ 5 % 14
G4y 226 459 Foil capacitor 0.1 pF/100v/ 5 % 14
a3 22252119 Electrolytic capacitor AR R oG\ 5
C 44 217 862 Ceramic disc capacitor 22 pF/500V/10 % 2
C 45 226 827 Foil capacitor 0.22 wF/ 63V/10 % 2
(WS 226 462 Ceramic disc capacitor 10 pF/250V/10 % 4
(Ba L 2225209 Electrolytic capacitor Al WA 25\ e 8
C 48 226 449 Electrolytic capacitor 10 uF/ 25V 14
Cizehid 2268453 Electrolytic capacitor 47 DR/ S TGS s 1
C 55 225 459 Foil capacitor 0.1 wF/100v/ 5 % 14
56 226 449 Electrolytic capacitor 10 pF/ 25N 14
Ci==5i 226 462 Ceramic disc capacitor 10 pF/250V/1U % 4
C 58 229 529 Foil capacitor 68 nF/100V/ 5 % 2
€ 2559 226 465 Styroflex foil capacitor 1 nfF/ 63V/ 5 % 5
C. 260 226 465 Styroflex foil capacitor 1 nfF/ 63V/ 5 % 5
C 61 226 829 Styroflex foil capacitor 1.5 nF/ 63U/ 5 % 2
C 62 226 467 Styroflex foil capacitor 2.2 nfF/ 63Y/ 5 % 4
G iEY 222 213 Electrolytic capacitor 1 LB/ 50U =0 9
C =65 226 467 Styroflex foil capacitor 2.2 nF/ 63U/ 5 % 2
G0 222213 Electrolytic capacitor 1 /5 OV, 9
B4 2202533 Ceramic capacitor 10 nF/250V ... 2
B 72 2267450 Electrolytic capacitor 22 uF/ 16V s 4
Cias 226 450 Electrolytic capacitor 22 DEZETEN 4
G 74 222 213 Electrolytic capacitor 1 RE/S500: 9
CorallS 220535 Ceramic capacitor 10 nF/250V .. 2
B 76 226 450 Electrolytic capacitor 22 DE/ATBYRe s 4
(B TATS 226 450 Electrolytic capacitor 2.2: DE/ASI6YS 4
C 81 226 465 Styroflex foil capacitor 1 nfF/ 63/ 5 % 5
CB2 223039 Foil capacitor 22 nF/ZSDV/ 5 % 3
G863 226 458 Foil capacitor 10 nfF/250V/ 5 % 4
C 84 226 458 Foil capacitor 10 nF/250V/ 5 % 4
G585 226 449 Electrolytic capacitor 10 uF/ 25VE Sk 14
94 226 455 Electrolytic capacitor 100 uF/ 25V 3
By 226 404 Boilouyellous: o i s e et 2
[Ea5E) 226 405 Cotlbliiet s e S 2
S 226 396 Slideatitch b e e e T e 1
Sii4 226 400 Sl idotcuitchi o o es s e Ll e s : 2
Sis 226 400 Shides suibchie: tn e s SEoaaaT e SR 2
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E Pos. Part. No. Description Qty.
; Transformer board
i 208 226 439 Transformer board (America/Canada) compl. ...... 1
) 226 607 D anSROEMETIE s o T oheTalie Tsheleons fotlare. s oteteare lorelsrotonines ohstors % 2
i Jack mounting plate
1 213 226 789 Jack mMounting plate COMPL. wueeveeonssssnsseesss 1
1 209 461 Elangeirrecep tiiead el oot SR iovet ot uis o lolls ototstetaiorabets 1
] R 1 216 336 Film tesistor 470 . kohms/0 25 /00 F: 5 ooy orevoonse 9
Connection board
1 223 226 913 Connection board with pre-resistor compl. .eee.. 1
’ 226 914 Connection board with pre-resistor (America/Cana-
] da) S compils i ihe SRRSO R PR U S R S iandde 1
i 224 226 902 e et e i iR G et 2
i ERRS 226 451 Electrolytic capacitor 22 uF/ 25 V 1
1 it 2 223 039 Foil capacitor 227 nE/L2608Ny0 Sro e ey s e 2
G222 223 079 Ceramic capacitor 105 pE/AS00 3V /a0 Bty Sty 2
€ o 2401204 EToctrolytic capacitor. A MR/ 25 VS Eticemas ey 2
R 37 229 927 FEilmyresistor: = 3.9 Ronms/058 W/ a5 s il i cpe.. v 1
R 8 223 898 Film resistor 10 kohms/0.3 W/ 5 % e 2
R:=125 223 262 Film resistor 27 kohms/0.3 W/ 5 % N ois et 2
R 26 223 896 Edlmirosistorin, 2 Nohms AL SR/ S e T rsn oo oo tois 2
REsk 27 223264 Film resistor 1 Kohms/0 L Bal/ 85 i s h e 4
R 49 226 493 Filmiresistor 22. L UMohms/0.. S0/ 10: % oo i ot sets 1
R 113 223 264 Film resistor 1 kohms/0.3 W/ 5 % e e A e 4
T 5 221 942 Transietor tBE L2308 10025 ittt et s B S 2
Control board
226 226 794 EonbEolsboard CoOMpliyiil o e esis e ersio s sisstoioisiotesetoro prarers 1
R 96 223 264 Film'resistor 1 kQ/D:30°W/5- % " chivnnonss s R 2
P 94 226 075 Spindlerpotentiometer 5 kohms: . v s conn s 4
1 P 96 226 075 Spindle potentiometer 5 KOhMS...veeovn ... el 4
4 () 226 449 Elsctiroliytile capacitor 10v MR/ 258Usin th8 oitnr sivns 2
]
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