


Technical data
Turntable
Automatic turntable Dual 1211

Pick-up

Ceramic pick-up Dual CDS 650

FM Band

Frequency range 87 - 108 MHz
Intermediate frequency 107 MHz

Antenna input 240 Q (symmetrical)
Retractable ferrite rod antenna
Sensitivity

(with 22.5 kHz deviation and

26 dB signal-to-noise ratio)

Mono = B D LY
Stereo = 18 v
IF selectivity at + 300 kHz = 45 dB
Image frequency selectivity = 40 dB
Close range selectivity =z 70 dB
Long range selectivity =z 80 dB

IF banduwidth 180 kHz

IF stability =060 dB
Limiting = 2 py
Signal-to-noise ratio

(at 1 mV, 1 kHz, and 40 kHz

deviation) =355 dB
Harmonic distortion

(DIN 45 500)

Mono = %
Stereo = 2 %
Deemphasis 50 us
Mono/stereo switching 20 uv

Crosstalk attennation
(at 1 kHz and 40 kHz deviation)z 26 dB

AM suppression at 50 pV = 40 dB

Pilot frequency suppression = 40 dB

Auxiliary carrier suppression = 40 dB

AFC capture range + 300 kHz

AF output voltage

(99 MHz, modulated 50% with

1 kHz, input voltage 1 mV,

measured at the input of the

AGC amplifier) = 07 v

AM Bands

Frequency ranges LW 140 - 360 kHz
MW 500 - 1650 kHz
SW 5.85 - 103 MHz

Intermediate frequency 455 kHz

Antenna input High impedance (indyctive)

HF sensitivity

(measured with dummy antenna DIN 45 300,

6 dB signal-to-noise ratio)

My = 30 pu SU = 10 pu LU = 40 pv
=

IF selectivity + 9 kHz 35 dB

Image frequency

selectivity M = 26 dB
Sy = 10 dB
LW = 26 dB

IF bandwidth (-3 dB) = 3.5kHz

AF output voltage (560 kHz, modulated

30% with 1 kHz, input voltage 1 mV

at antenna, measured at the input

to the AGC amplifier = 0.45 V

AF _amplifier

OQutput pouwer
(measured across 4 Q, distortion = 1 %)

Music pouwer 2. ix Bllatt
Continuous power (1 kHz) 2. x4 Wat
Input sensitivity

Tape 400 mV at 470 kQ
Fregquency range

(With tone controls at mechanical
midposition) 20 Hz = 20 kHz + 3 dB

OQutputs

4 loudspeaker sockets DIN 41 529, 4 Q
1 co-axial socket, 1/4 inch, for headphone
connection

Tone controls

Bass at 100 Hz + 12 dB
Treble at 100 kHz + 12 dB
Volume control

wuith physiological control contour

Balance control

Control range approx. 40 dB

Quadro-effect control

With loudspeaker matrix for quadro-effect
reproduction

Stereo/Mono switch

Signal-to-noise ratios

Phono rumble signal-to-noise ratio = 35 dB
Rumble signal voltage ratio = 55 dB
Tape, with reference to nominal

power = 60 dB
Tuner, (at 1:mV, 1 kHz, and 40 kHz
deviation) = 55 dB
Cross—talk attenuation (at 1000 Hz)

Phono = 20 dB
Tape, tuner = 35 dB
Power consumption approx. 30 VA

Line voltages 105 130!, 15 0702 20 =240 5\

Fuse at 110, 130, 150 V 315 mA, slow-blow
at '220,.7240: V. 160 mA, slow-blow

Components

3 integrated circuits (IC)

2 field-effect transistors (FET)

14 silicon transistors

4 germanium power transistors

12 silicon diodes

2 silicon stabilising diodes

2 fuses, 0.5 A, fast-blouw, for the
protection of output stages

Dimensions

with cover H 14 3551180 %5325 mm

Weight approx. 9.6 kg

Loudspeakers
2 loudspeaker boxes, each with a 6 Watt,

special widerange loudspeaker
Dimensions of the loudspeaker boxes

Walnut 195 x 300 x 105 mm (WxHxD)
White 195 x 300 x 130 mm




Functions

FM section

The FM circuits are equipped with two FETs
(HF input stage T 101, Mixer T 102). T 103
produces the oscillator voltage.

The use of the two FETs, a separate oscil-
lator stage, and tuned gate and drain cir-
cuits gives the best results with respect
to sensitivity, noise, and large signal
handling.

FM-IF
It was decided to use two ICs (I 301, I 302),

a ceramic filter, and an LC bandfilter, rather

than discrete componente.

The IF signal is extracted at the drain of
the mixer by an LC-matched ceramic filter
and passed to the input of IC 301 (TA 991,
pins 2 and 4). The amplification is approxi-
mately 70 dB).

The IF signal is split at pin 8. One part

is feed to the second IC (I 302) for furt-
her amplification, and the other part is

fed to the AGC circuit. I 302 (TBA 120), as
well as amplifying the signal a further

60 dB, also limits the signal correctly. The
coincidence demodulator, which is integra-
ted in the TBA 120, produces the AF signal.

Control

The FM IF voltage at the output of I 301

(TA 991) drives the transistor T 301 (BF

254), whose collector circuit is tuned to
the frequency of the ceramic filter.

The diode D 301, on the secondary side of
this filter, rectifies HF, and produces
the AGC voltage.

The following details are important for un-
derstanding this operation: The negative
AGC voltage, produced by diode D 301, is
fed to the transistor T 302 (BC 208 Als
Which is biassed on when no aerial input is
present. When a signal of more than 1.5 WV
is received, a negative reference voltage
is produced at the base of T 302, which is
proportional to the field strength of the
input signal. T 302 is an NPN transistor,
and is biased off proportionally. A corres-
ponding positive voltage appears at the col-
lector, and is used to set up the stereo
threshold and to prevent the stereo indica-
tor lamp from lighting when the signal is
noisy or too weak. The returning emitter
current operates the field strength meter.

D 301 also supplied the AGC voltage for the
integrated circuit I 301. This voltage is
fed to pin 5 of the IC via filter circuits.

Stereo Decoder

The integrated circuit I 401 (TBA 450) used
in the stereo decoder operates on the ma-
trix principle. The 38 kHz switching fre-
quency is obtained by doubling the pilot
frequency. I 401 contains the lamp driver
and the two triggers for mono/stereo chan-
geover. One trigger operates at 0.9 V, whi-
le the second is actuated by the 19 kHz
pilot frequency. At pin 7 (left channel)
and pin 8 (right channel), the stereo sig-
nal is available, which is then amplified
to about 800 mVU by the following transistors
T 401 and T 402.

AFC

The AF output voltage, from which the AFC
voltage is obtained, contains a DC compo-
nent, which is also true for the AFC refer-
ence voltage. This is equalised on the one
side by the voltage divider R 321, R 341,

R 323 and on the other side by the stabili-
sed voltage available at MP 9. The AFC vol-
tage, which controls the variablecapacity
diode D 101, is adjusted by means of R 341
(variable).

AM section

The AM HF circuits are built in a conventio-
nal manner, with a separate oscillator and

a gain-controlled HF transistor.

AM-IF

The coupling of the HF circuits to ithe IF
amplifier is carried out by means of an LC-
matched ceramic filter. The IF amplification
is carried out by I 301 (TAA 991), uwhose in-
put is switched across. At the output there
are two LC filters in series. The signal is
extracted selectively. The reference volta-
ge is available at the anode of the diode

D 302, while the AF voltage passes through
the decoder and is amplified in the follo-
wing AF amplifier stages T 401 and T 402 to
about 800 mV.

Indicating meter

The two rectifiers (455 kHz and 10.7 MHz)

are connected in series. Current is supp-
lied via R 315 from a negative potenial.

Thus a voltage is developed across R 315,
which is connected in a bridge circuit with

R 316, the meter, R 314, and T 302 (BC 238 A).
With no input signal, the meter is not de-
flected. When a signal is received, the
bridge becomes unbalanced, and the meter
shows an indication proportional to the field
strength of the signal.

Power supply

The HF circuits have a separate power supp-
ly. The AC voltage from the mains transfor-
mer is rectified by D 501 and D 502 (full-
wave rectification) and stabilised by T 501
and the Zener diode D 503.

LF section

AGC amplifier

The volume can be adjusted by a tandem po-
tentiometer (logarithmic). This potentio-
meter also has connections for a physiolo-
gical control contour. T 10 is used to match
the signal to the high impedance volume con-
trol. The signal is extracted via C 13 and
is passed to the following bass control P 11,
treble control P 12, and the balance control
T LS

Power amplifier

The signal is passed to the base of T 30
via‘'C 30. T 31 amplifies large signals. The
negative feedback via R 35, R 34, R 33, and
R 43 determines the gain of the amplifier.

R 33 is variable and is used to symmetrize
the two channels. The idle current of the
complementary final stage T 32, T 33 is sta-
bilised by R 38, R 41, and D 30. The AF sig-
nal is fed via C 35 to the headphone socket
and the loudspeaker outputs.

Power supply

The four diodes D 31 - D 35, which are con-
nected as a bridge rectifier, and the smoo-
thing capacitor C 36 supply the amplifier
with voltage.
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Alignment instructions
AM [F 455 kHz
Select MW, disconnect the ferrite antenna
(yellow wire), connect an oscilloscope to
MP 4 A, with a sensitivity of 100 mV, con-
nect a sweep generator (terminated with 60 Q)
via a 10 nfF capacitor to MP 2, and set it
to approximately 60 mV.
Detune L 208, L 209, and L 302, and set the
sweep generator to the frequency of the ce-
ramic filter (455 kHz). If necessary, in-
crease the input voltage.
Adjust L 302, L 209, and L 208 for maximum
and symmetry.

AM oscillator and input stage

Reconnect the yellow wire of the ferrite
aerial. Fully close the variable capacitor
and set the scale pointer to the alignement
mark by sliding it along the cord. Connect
an AF valve voltmeter to MP 5, or to‘the AF
output, and a frequency generator via a
dummy serial (200 @, 200 pF in series) to
the aerial input socket. Adjust the oscil-
lator and the input stages as shown in the
table for maximum at the lowest possible
input voltage. Carry out the adjustments in
the following sequence: LW, MW, Su.

FM IF 10.7 MHz

Damp L 3071 with a 330 Q resistor, select the
FM band, connect an oscilloscope to MP 4 A,
with a sensitivity of 100 mV, connect the
Sweep generator, terminated with 60 Qaito

RS 183 ?R 113 is reserved in the circuit on
sets up to serial number 21 500) or MP 10.
Detune L 303 and set the sweep generator to
the frequency of the ceramic filter. Remove
the damping resistor (330 Q) and couple the

TAPE PHONO LW

L

AFC POWER

signal loosely (via a 5 cm long piece of in-
sulated wire) into the FM circuits. Adjust

L 103, L 105, L 301, L 303, and L 304 for
maximum and symmetry. Repeat this ad just-
ment sequence.

FM oscillator and input stage

Switch off the AFC, connect the AF valve
voltmeter to MP 5, or the AF output, the
signal generator to the aerial input (240 Q
symmetrical), set the receiver and the sig-
nal generator 88 MHz. Adjust L 104 (oscilla-
tor), L 101 (input stagef, and L 102 (coup-
ling transformer) for maximum. Set the re-
ceiver and the signal generator to 106 MHz,
and adjust C 127 oscillator), C 128 (input
stage), and C 129 (coupling capacitor) for
maximum. Repeat this ad justment sequence 2
or 3 times. Switch on the AFC, set the sig-
nal generator to 89 MHz, 1 mV, 50 % modula-
ted with 1 kHz. Adjust L 305 (phase circuit)
for maximum. Switch off the AFC and adjust

R 341 for the same output voltage.

Stereo decoder

Suitch on the AFC, connect a high impedance
oscilloscope (measuring pProbe D s iy 10EMe s
7 pF) to MP 6. Connect a stereo signal ge-
nerator to the aerial input 240 Q symmetri-
cal). Set the signal generator and receiver
to 99 MHz, and the signal generator to ap-
proximately 200 uV, modulated with 19 kHz
(pilot frequency). Adjust L 402 and L 404
for maximum. Move the oscilloscope probe to
MP 7, and adjust L 401 (38 kHz) for maximum.
Adjust the variable resistor R 340 so that
the stereo indicator lamp lights. Move the
oscilloscope probe to MP 8, and modulate



the stereo signal generator with 300 Hz,

80 % L-R. Adjust L 403 for maximum amplitu-
de and sharp zero transistons. The zero
transistionsmust be at the same level. Con-
nect the AF valve voltmeter to the left AF
output, and modulate the stereo signal ge-
nerator with 1 kHz, 50 % left. Adjust for

a maximum AF on the left channel with L 4071.
Move the AF valve voltmeter to the right AF

output.

Adjust for minimum AF output on the

right channel (crosstalk) with R 430 and

R 431.

to the right AF output,

Leave the valve voltmeter connected
modulate the stereo

signal generator with 19 kHz (pilot fre-

quency),

and switch off the AF modulation.
Adjust for minimum 38 kHz carrier with R 432.
Reduce the input voltage to 20 pV,

and ad-

just the decoder threshold with R 340.

Range Frequency Cineliit Alignment Position
LW 160 kHz Oscillator L2085
160 kHz Ferrite aerial L 204
300 kHz Input stage Cii226
MW 560 kHz Oscillator L 206
560 kHz Ferrite aerial L2203
1450 kHz Oscillator CEi225
1450 kHz Input stage C 224
Suy 6458 MHz Oscillator L5207
6.5 MHz Input stage 155202
Center position to extreme maximum.
Adjustment-and test data Channel deviation Ch 1/Ch 2 in the range
between Vol 1 and Vol 2 max. 4 dB
Channel deviation Ch 1/Ch 2 in the range
Current consumption between Vol 2 and Vol 40 max. 6 dB

at 220 V, wihtout signal max. 50 mA
at 220 VU, full power (4 V

into 4 Q, front) and the

record player switched on max. 180 mA
Voltages

Without signal =8,
At full pouer

(4 V into 4 Q/channel, front) 13 = 14V
Idle current of the final stage

After about 5 minutes operationappro
operation approx. 4 mA

Abbreviations for controls, switches, and
settings

Tp = Button TAPE depressed

Vol = Volume control

Bal = Balance control

Ton = Tone controls (bass and treble)

Qu = Quadro-effect control
1 = control fully clockuise
2 = control in mechanical center position
3 = control fully anticlockuise

30 = control 30 dB below maximum

40 = control 40 dB below maximum

Qutput voltage

TpisiBali 2, Vol i

Input signal 1000 Hz, 200 mV,
nels at the TAPE input.
Equalise the amplification of the two chan-
nels with R 33. Increase the input voltage
until the front outputs each have 4 V into
4 Q. The distortion at this output voltage
should not exceed 10 %.

The output voltage at the headphone output,
terminated with 400 Q,
and at the tape recorder socket (contacts
1/2 and 4/2), terminated with 100 kQ, 30 -
40 mV. Check the volume control throughout
its range for parallelity of the tracking.

on both chan-

should be 2.6 - 3.6 VU,

Quadro_output

Tp, Bal 2

Input signal 1000 Hz, 400 mV, on both chan-

mels at the TAPE input.

Adjust the volume

control for 3 V into 4 @/channel on the
front output.
Terminate the rear outputs with 4 @ per

0.55 V/channel

1.10 V/channel
0.40 V/channel

channel, and measure the voltages.
at :Qu.2 0.40 -

with Qu in the

position + 0.85 -
with:=Qu liniposition ="0.25=
Voltage on the front

outputs, terminated

with 4 Q 2.10 -

2.60 VU/channel

Remove the termination from each of of the

outputs in

tuzns

The output of the corres-

ponding front output should rise to the va-
lue (3 V) set up above.

Bass and treble lift and attenuation

Ty aBal=2y

Vol 1

Input signal 1000 Hz at the TAPE input. Out-
put signal into 4 @/channel, front, 100 mV.

Ton 1,
Ton: 3y
100 Hz

Bass 1lift at 100 Hz
Bass attenuation at

Channel deviation Ch 1/Ch 2

Ton "1,
Ton 3, Treb
at 10 kHz

le attenuation

Treble 1lift at 10 kHz

Channel deviation Ch 1/Ch 2
Physiological volume control

Tp, Bal 2,

Input voltage 1000 Hz,

Vol 2

200 mV,

12 dB + 2 dB
12 dB + 2 dB

maxs...o .dB
12 dB + 2 dB

12 dB + 2 dB
max. 3 dB

at the TAPE

input. Output voltage 2 V into 4 Q/channel,

front.
Vol 30

Ton 1, Bass

Treble 1ift at 10 kHz 24 dB

TPt lat 100 Hz

with referance to 1000 Hz.

Balance con

trol

Control range approximately

24 dB +
=

40 dB




Input sensitivity

Bali - 2nwlonag

Measuring frequency 1000 Hz. Necessary in=
put voltage for 1 V output into 4 Q/channel,
front

Tape approx. 100 mV

Fig. 2 Changing the slide controls

Exchange of key sliders

Remove the chassis and take off the light
box. Remove pressure spring 1, and the clip
2, and swing the mains switch 3 to one side
(if necessary, unsolder one end of the di-
ode D 303, which is beside the mains switch).
Lift spring 4 slightly and remove the swit-
ching pin 5. Lift spring 6 and pull out the

Noise voltage

IpyBal 25 Ton.ul,. Vol

Terminate the tumer input with 100 k@, and
the front outputs with 4 Q/channel.

Permissible noise
voltage max. 10 mV/channel

slider 7, complete with the pushrod 8. Reas-
sembly is carried out in the reverse order.
The mutually releasing switch buttons are
removed as follows: Remove pressure spring
1, lift spring 6, push the release plate 9
to the right until push rod 8 is released,
and pull the slider 7 and the push rod 8

out foruards.

Fig. 4 Scale drive cord

Fig. 3 Connection Diagram
of Ferrite Antenna
rt = red
- gr = grey
ge = yellouw
gh = green
ws = white

rt. rtég WS.
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