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Technical Data

The Dual C 939 meets or surpasses the requirements of DIN
(German Industry Standard) 45 500 for HiFi home studio equip-

ment.
Tapes Speed
Deviation from correct speed

Wow

W.R.M.S.

According to DIN only playback
According to DIN record / playback

Frequency response
Fe tape
CrO2 tape
FeCr tape

Harmonic distortion

K3 at 333 Hz (related to 0 dB VU)
Fe tape

CrO2 tape

FeCr tape

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

Fe > 63dB > 56 dB
Cr0p >63dB > 56dB
FeCr > 65dB > 58dB

Channel separation at 1.000 Hz
between stereo channels
in opposite direction

Erasure at 1.000 Hz
Fe

CrO2

FeCr

4.75 cm/s
St fop
<*007%
<% 010%
<*014%

(as referred to DIN tolerances)

20 — 14.000 Hz
20 — 16.000 Hz
20 — 17.000 Hz

ANAN
R
o™i
XX R

30 dB
> 60dB

> 70dB
> 65 dB
> 70dB

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 inch. coax. jack)
volume controlled

Fast-wind time
for C 60 cassette

Complement
4 IC's
49 Transistors
30 Diodes
1 Darlington
28 LED's

Line voltages
Line frequency

Power consumption

80 kHz

(sensitivity for 0dB VU)
0.30mV /10 kOhm
0.45mV / 4.7 kOhm

70 mV /82 kOhm

0 —700mV /1.8 kOhm
0— 700 mV /1.8 kOhm

4 — 2000 Ohm

< 60 sec.

110 — 125 V/220 — 240 V
adaptable to 50 or 60 Hz

approx 35 W




Mechanical part

1. Removal of cover plate
First remove the following parts:

1.1 the four adjustment knobs (1), the two rotary knobs (2)
and the control knob (3),

1.2 the cassette holder (9), by opening and freeing it by lifting
it to the rear and pulling it forward,

1.3 the two countersunk lenticular head screws (13),
1. 4 the two hexagon head self-tapping screws (15).

The direction indicator of the LED display (350) should be pro-
tected against scratches with masking tape. The LED display
(350) should be raised, the cover (14) pushed to the rear and
lifted, before removing it toward the front.

The reassembly takes place in the reverse order, whereby care
must be taken that the slider (24) of the potentiometer engages
correcly with the control plate (400). Remove the masking tape.

2. Dismounting and mounting

Pull out power plug. Remove mounting plate (17) from the
bottom of the cabinet. Release strainrelief of power cable by
removing the securing wedge (Fig. 2).

When mounting proceed in reverse order.

3. Motor

When exchanging the motor, the connecting leads must first be

removed from the power supply (390).

a) The round belt (232) should be engaged over the lug (L) of
the forward/reverse plunger (266).

b) The flat belt (231) should be held aside by meansof a suitably
sized wire hook (see Fig. 3).

Remove the hexagonal nut (207) and take out the motor (219).

When reassembling, we recommend the following procedure.

3.1 The drive pulley (205) should be fitted to the motor axle
(round belt notch uppermost). Using a feeler gauge between
the drive pulley and the upper shell of the bearing, (209)
adjust for a clearance of 0.3 mm. Tighten the set screw
(206) (see Fig. 4).

3.2 Fit the collector (208) on the motor part. The insulated
end of the lead connected to the motor should be fed
through the holes in the collector (208).

3. 3 Install the motor (219) and fasten in place with the hexa-
gonal nuts (207). Take care that the insulation of the leads
does not get damaged or caught. The end of the connecting
lead should be bent over when the motor has been installed.
See circuit diagram (Fig. 26) for details of the connection
to the power unit (Points ‘XX11"and "XI1X").

3.4 Fit the flat belt (231) and the round belt (232) to their re-
spective sections of the drive pulley (Fig. 4) taking care that
the flat belt (231) does not get twisted.

Fig. 1 ‘ ] I

Fig. 2

Fig. 3

Note: The reference numbers in the instructions refer to
the spare parts lists and exploded views.




Fig. 4

4. Drive pulley

a) To ensure an even torque for forward and reverse drive, the
upper portion of the drive pulley (205) (the recess for the
round belt) is separated from the convex drive portion (for
the flat belt) by a friction coupling.

Checking

Insert the special torque measurement cassette (Dual No—238.600)
in the cassette holder (125), and shut the holder. Press the fast
forward and fast backward wind. Over a series of measurements
open and close the cassette holder (125) so that the pointer re-
turns to zero on both scales. The torque should be 70 —140pcm
(reference values for new drive pulleys 90 — 120 pcm). If neces-
sary hold the drive pulley still. Adjust the friction clutch as
necessary with the aid of a spanner or flatnose pliers.

Warning: The main belt (231) must not have any slip, or be
dirtied in any way.

Fig. 5

4. Adaptation for line frequency

Adaptation to another line frequency is done by changing the
drive pulley (205).

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

4.1 Remove the two belts from the drive pulley (205) by means
of a small wire hook and tweezers:

a) The round belt (232) should be engaged over the lug (L) of
the forward/reverse plunger (266).

b) The flat belt (231) should be held aside by means of a
suitably sized wire hook (see Fig. 3).

4.2 Loosen the set screw (206) and remove the drive pulley
(205) upward.

4.3 Place new drive pulley (round belt recess on top) on the
motor spindle. With a feeler gauge set a clearance of approx.
0.3 mm between drive pulley and top bearing shell (209)
{unit in normal position). Tighten set screw (206).

4.4 Fit flat belt (231) and round belt (232) on the appropriate
step of the drive pulley (Fig. 4). Note — Do not twist the
flat belt.

5. Drive belts
To change defective belts proceed as follows:

Stand unit upright

Remove the hexagon head screw (293) and two studs (294).
Detach bottom board (291). Raise coupling unit (284) slightly,
then withdraw towards motor. Now the round belt (232) for
take-up can be changed. To change the main belt (231) or the
counter belt (110) the large flywheel (289) should be withdrawn
from the bearing bush.

Important: The polythene washer (153) on the top of the unit
will drop out. Detach main belt (231) and counter
belt (110).

The new belts are best fitted in the following sequence:
Insert counter belt (110) between the two winding gears, then fit
on the drive pulley of the counter (108).

Fig. 6




Fit main belt (231) first and then the round belt (232) for take-
up ondrive pulley (205). Fit main belt on the guide pulley (252)
and on the small flywheel (290). When doing so, pass the main
belt (231) between the guide pulley (252) and the small flywheel
(290) towards the motor so that it is possible to insert the large
flywheel (289). Ensure that the main belt is not twisted and that
the belts are fitted an the correct drive steps. Further assembly
should be carried out in reverse order to removal. Be careful to
refit the plythene washer (153) on the spindle of the large fly-
wheel {289). After assembly, it is advisable to press the fast for-
ward or reverse wind key and clean the capstan and the drive belt
with a cloth soaked in methylated spirit.

Check that the main belt (231) runs in the centre of the guide
pulley (252). If necessary adjust the axle of the guide pulley.

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. (Dual Part
No. 226 740).

Setting of test instrument:
0.3 % measuring range, weighted.

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

Typical values for reproduction with C 839 Dual Cassette Deck:
* 008-0.14%

Individual higher deflections should not be weighted
because they are the result of bad tape / head
contact caused by tape deterioration, 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) check coupling force

d) Replace flat belt
e) Replace flywheel

7. Coupling assembly

To ensure satisfactory winding the following adjustments should
be noted:

a) Tooth backlash:
Slight tooth backlash should be perceptible between coupling
assembly (285) and winding gears (183) in clockwise or anti-
clockwise playing position.

Adjust as follows:
1. Depress playback key marked ( B>), then pull out power plug.

2. Hold the intermediate gear of the coupling assembly in posi-
tion and determine backlash in conjunction with the right-
hand winding gear (183).

3. Carry out adjustment by turning the right-hand eccentric
screw (ER) (Fig. 9).

4. Repeat the operation after depressing the playback key mar-
ked ( <] ). 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. 9).

It is advisable to check tooth backlash in four positions (intervals
of 909).

b) Coupling travel:
With the unit in neutral position, the coupling should have
vertical play of 0.2 — 0.5 mm between set screw (124) and
the stop.

Fig. 7

138

Adjustment:

1. Open cassette holder (125) and remove the cover (129).
Loosen the hexagon nut (123) with a ring spanner (5 mm
A/F). (Fig. 7).

2. Adjust the backlash by turning set screw (124), then tighten
hexagon nut (123).

c) Coupling force (tape tension)
The tape tension during winding should be 40 — 70 pcm.
This should be measured using the tape tension measurement
cassette (Dual No. 232 797). (Typical values on newly ad-
justed and with the device in its cold state are 50 — 60 pcm).
The unwinding torque should be 2 — 6 pcm under these con-
ditions.

a) Extract power plug!
b) Actuate fast reverse wind key (<I<)
c) Turn the left catch (143) until one of the two adjustment

holes become visible through hole (B) of blind (129). Then,
using special adjustment key (E), Dual Part No. 230 933,
adjust the take-up moment. When turning clockwise the take-
up moment will be increased, when turning counterclockwise
the take-up moment will be reduced

Fig. 8




7 !

Fig. 10

8. Pressure lever

a) The large and small flywheels (289/290) of the capstan, and \)
the pressure rollers on the pressure lever (104/159) must
transport the tape with the greatest possible force. Check as

03-08mm

follows:
8. 1 Insert the tape tension measurement tape (Dual No. 232 797) F
and ensure that the tape is evenly distributed.

159 8.2 Press the playback right ( P>) button. '

8.3 Using ascrewdriver in the screw of the respective non-driven
spool, apply increasing braking pressure to the spool. The
scale of the non-driven spool should indicate a torque value

I 70 pcm before the tape is brought to a standstill.

L

8.4 Repeat the above measurement for playback left ( <]).

8

== 3|1€ =) ] 4 : : d
@ Warning: If the above value is not achieved then possible causes
3 are dirt or a damaged pressure roll. Clean or replace as
necessary.

|
3

Fig. 11 b) Pressure
The pressure of the pressure rollers (104/159) on the capstan,
measured with a contactor, should be 400 £ 50 p.

c) Lift off height
With the “pause’” and “'start’’ butoons pressed, (187 and 188)
the clearance between the capstan and the pressure roller
should be 0.3 — 0.8 mm. The pressure may be adjusted by J
lightly bending the pressure lever (Fig. 10). The take-up
transport must run until the pressure roller has been safely
lifted away from the capstan.

9. Ground contact

When the flap (313) or the stop-bar (192) are deflected, the J
ground contact wire should make contact with the post

(236). In the neutral position of the machine, the contacts

should be 0.3 — 0.5 mm apart. Adjust if necessary.

Fig. 12 a

b

The ground wire of the left-hand pressure level
(104) should make firm contact with the casing of the key-
board (190). Adjust if necessary.

= 2lb

10.Power Switch

The power switch must safely switch in all positions.

: Check as follows:

Fig. 13 When pressing the record key the power switch should operate
; about 1 mm before the key lever engages the flap (204). If neces-
sary, readjust by bending dog (N) of the switch level (276)
(Fig. 12).

11.Memory switch (counter)

of 000", the contact must be closed.

With the memory switch (M) not pressed (device switched off

or fast forward/backward rewind), the clearance of these

contacts should be 0.3 — 0.7 mm. In playback mode, the J

With the memory switch (M) pressed and the counter setting J

switch lever (115) must ensure a clearance between the con-
tacts.




12. Record playback heads

When exchanging or repairing the head unit (145) or the re-
cord/playback head (146) the following preadjustments
must be made.

The record/playback head (146) should be fitted to the
head unit with the retaining spring, and fastened by means
of the sleeves and cheesehead screws (Z| and Zg). The
cheesehead screws (Z| and ZR) should be tightened until
the tape guides (F) are lined up with head unit tape guides
(F1/F2).

The precise adjustment (azimuth adjustment) should be made
as described in the section "’ Electrical Part” on page 11.

13. Erase head

a) The erase heads should pivot in to the same depth for both
directions of travel. Adjustment is made via the eccentric
bolt on the pivot arm (132).

b) The head unit base (134) should have a clearance of 0.3-0.56 mm
to the stop when the playback (D> or ) button is pressed.
If necessary adjust the lugs of the head unit plate (134)
which come into contact with the contral levers.

14. Cleaning

Always clean unit when servicing or repairing it.

For proper function of the unit the record playback head (146),
the erase head (148), the pressure rollers (104/159) must always
be perfectly clean.

The parts are best cleaned with a linen cloth or cotton wool tip
soaked in methylated spirit.

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

15. Lubrication

All bearings and sliding points of the unit are adequately lubri-
cated at the works. Relubrication is normaly not necessary for
several years since the most important bearing points are provi-
ded with oil retainers.

Bearings and sliding points should be lubricated sparingly rather
than generously. It is important that no form of oil or grease
reaches the rubber surfaces and rubber belts as otherwise 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 recommend the following
original lubricants for lubrication purposes:

Fig. 14

Z, 146 Zg

159

Fy F F

Fig. 15

Wacker Siliconeoil AK 300 000

BP Super Viscostatic 10 W/40

4 Shell Alvania No. 2

5 Isoflex PDP 40

Molykote

FEE R =

9. Wacker Siliconeoil AK 100 000







