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Colour television CHASSIS CTO-S

Service
Service
Service

32993A22

Only applicable for sets with strokenumbers /50/51/57/59/79 (SV serial numbers)
and sets with strokenumbers /65/66/67/68/70/94 (local production)

rvice Manual

TECHNICAL DATA

Mains voltage : 230 V~  +20%/-30% Maximum aerial input : 200 mV
Mains voltage range : 90-140V~ Pull-in range colour sync. : = 300 Hz
(muttivoltage) 160 - 276 V~ . Pull-in range horizontal sync. + 600 Hz
 Mains frequency : 50/60 Hz  + 5% Pull-in range vertical sync. :x b5Hz
Systems /{5)5/)/65/66/67/68/70/79/94 : g:\ll: 'B/G 90° Picture tube . 14", 16", 20", 21"
559 PAL/SECAM 110° Picture tube . 267
/5 PAL/SECAM/NTSC Automatic degaussing
Aerial input impedance 1 75 Q - coax Adapted for video recorder
Minimum aerial input VHF : 30 uv

Minimum aerial input UHF : 40 uv
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DIFFERENCE LIST FOR 20" DAS SETS

item* 160 1 157 167 /70 Item* /50 /51 157 167 /70
20CT6550 (vst) X X X X X 5121 .pH - 0.32 - - -
21CT9651 (vst) - X X - X g; 3 -uH R 0.32 0.32 - 0.32 0.32

1080 mains panel - X - - - (only 217) X X X X X

1200 PAL module X - X X X 5672 .uH - 125 - - -

1200 PAL/SECAM module - X - - - 6102 - BA484 - - -

1210 NTSC module - X - - - 6392 BYS527 BY527 BY527 1N5062 BYS527

1220 VST panel X X X X X 6393 BYS527 BYS527 BY527 1N5062 BYS27

1605 aut. sync. print - ~ - X X 6395 BYS527 BY527 BY527 1N5062 BYS27

1606 error amp. print - - - X X 6396 BY527 BY527 BY527 1N5062 BYS527

1661 filter ..MHz 55 55 6.0 5.5 55 6661 - 1N4148 - - -

1662 filter ..MHz - 45 - - - 8662 - 1N4148 - - -

2114 - 10p - - - 3873 - 1N4148 - - -

21;5 - 102 - ; g o ; . 7877 - BC548 - - -

124 5p6 5 4

2127 1gp 1gp 1 gp 1 gp 1 gp Jumper g, (ci=closed) - - - -

2131 12p 12p 10p 12p 12p Jumper g - - - - -

2137 4p7 4p7 3p3 4p7 4p? Jumper - - - - -

g;gg } ggp : ggp ?%p : gg o : gg P * tem only present when marked with "X

2406 220p 220p 220p 220p del

2505-20" 47u 47u 47u 47u 47u

2505-21" 220n 220n 220n 220n 220n

2567-20" 8n2 8n2 8n2 8n2 8n2

2567-21" 7n5 m5 n5 5 7n5

2810 - 120n - - -

2811 680n 560n 680n 680n 680n

2860 4u7 4u7 4u7 - -

2870 2n2 3n3 n2 2n2 2n2

2880 100n 100n 100n del del

2891 270n 270n 270n 56n 56n

3121 - 56R - - -

3122 82R 22R 82R 82R 82R

3123 - 3K3 - - -

3127 43R 43R 47R 43R 43R

3149 10R 2R2 10R 10R 10R

3321 39R 39R 39R 180R 180R

3337 iR iR 1R - -

3408-20" 39K 39K 39K 39K 39K

3408-21" 33K 33K 33K 33K 33K

3421-20" 1R8 1R8 1R8 1R8 1R8

3421-21" 1RS 1RS 1RS5 1RS 1R5

3505-20" 4K7 4K7 4K7 4K7 4K7

3505-21" 22K 22K 22K 22K 22K

3560-21° 1K 1K 1K 1K 1K

3590-20" 2R7 2R7 2R7 2R7 2R7

3590-21" 1R2 1R2 1R2 1R2 1R2

3662 4K3 4K3 4K7 4K3 4K3

3663 - 1K2 - - -

3664 - 1K2 - - -

3816 - 15K - - -

3817 - 2K2 - - -

3879 6K8 6K8 6K8 - 6K8

3885 15K 15K 15K - 18K

3890 470R 470R 470R 2K4 470R

3870 36K 20K 36K 36K 36K

3873 - 220K - - -

3879 6K8 6K8 6K8 6K8 -

3890 470R 470R 470R 2K4 2K4
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DIFFERENCE LIST FOR 26" SETS

item"

Item*

/50 /51 157 165 /50 /51 157 /65 /67
26ct6070 (pb) X - X X - 3123 - 3K3 - - -
26ct6470 (vst) X X X X X 3124 - 10K - - -
26ct6770 (vst, txt) X - - - - 3127 43R 43R 47R 43R 43R

—— 3149 12R 2R2 12R 12R 12R
1045 mains filter - - - X " 3153 22R 15R 22R 22R 22R
1070 vst clock power supply X X X X X 3360 (only pb) 2R2 2R2 2R2 2R2 2R2
1200 PAL module X - X X X 3362 (only vst) 12K 12K 12K 12K 12K
1200 SECAM module - X - - - 3365 (only vst) 10K 10K 10K 10K 10K
1210 NTSC module - X - - - 3368 (only vst) 56R 56R 56R 56R 56R
1300 mains panel - X - - - 3389 ptc - 110/220v - - -
1391 fuse .AT 25 315 25 25 25 3390 ptc 200V 110/220V 200V 200V 200V
1661 fiter .MHz 55 55 6.0 55 55 3660 (only vst) 820R 820R 820R 820R 820R
1662 filter . MHz - 4.5 - - - 3662 4K3 4K3 4K7 4K3 4K3
1681 pb IC ASSY SOUND 4w aw 4w 4w 4w 3663 pb 1K2 1K2 1K2 1K2 1K2
1681 vst IC ASSY SOUND 10W 10W 10W 10w 10W 3663 vst - 1K2 - _ _
2114 - 10p - - - 3664 pb 1K2 1K2 1K2 1K2 1K2
2115 - 10p - - - 3664 vst - 1K2 - - -
2124 5p6 5p6 4p7 5p6 5p6 3666 pb (trimmer) 2K2 2K2 2K2 2K2 2K2
2127 12p 12p 10p 12p 12p 3667 (only vst) 22K 22K 22K 22K 22K
2131 12p 12p 10p 12p 12p 3668 (only vst) 22K 22K 22K 22K 22K
2137 4p7 4p7 3p3 4p7 ap7 3673 (only vst) 47K 47K 47K 47K 47K
2138 10p 10p 6p8 10p 10p 3676 (only vst) 22K 22K 22K 22K 22K
2155 (only vst) 2u2 2u2 2u2 2u2 2u2 3678 (only pb) 3K 3K 3K 3K 3K
2360 pb 680u 680u 680u 680u 680u 3681 pb 3R3 3R3 3R3 3R3 3R3
2360 vst 1000u 1000u 1000u 1000u 1000u 3681 vst 2R2 2R2 2R2 2R2 2R2
2370 - 470u - - - 3682 (only vst) 20K 20K 20K 20K 20K
2393 - - - 2n2 2n2 3683 pb 160R 160R 160R 160R 160R
2395 - - - 2n2 2n2 3683 vst 680R 680R 680R 680R 680R
2396 - - - 2n2 2n2 3685 (only vst) 3K3 3K3 3K3 3K3 3K3
2670 (only vst) - - - - 4u7 3814 22R 18R 22R 22R 22R
2673 (only vst) 22n 22n 22n 22n 22n 3816 - 15K - - -
2674 (only vst) 10n 10n 10n 10n 10n 3817 - 2K2 - - -
2675 (only vst) 33u 33u 33u 33u 33u 3873 - 220K - - -
2676 (only pb) 100n 100n 100n 100n 100n 3879 6K8 6K8 6K8 6K8 6K8
2677 15n 15n 15n 15n 15n 3879 (not for Txt) - - - - -
2677 vst 22n 22n 22n 22n 22n 5103 _ _ X _ _
2678 (only pb) 100n 100n 100n 100n 100n 5121 .uH ~ 0.32 _ _ -
2679 pb 680u 680u 680u 680u 680u 5133 ':“H 0.32 0.32 - 0.32 0.32
2679 vst 1000u 1000u 1000u 1000u 1000u 5672 .pH _ 125 6 _ _
2680 pb 22u 22u 22u 22y 22u " i
2680 vst 150u 150u 150u 150u 150u 6102 - BA484 - - -
2682 pb 470u 470u 470u 470u 470u 6141 (only Txt) 1N4148 1N4148 1N4148 1N4148 1N4148
2682 vst 2200u 2200u 2200u 2200u 2200u 6392 BY527 BY527 BYS27 1N5062 1N5062
2683 pb 22y 22y 22y 22y 22u 6393 - 1N5062 - - -
2683 vst 10u 10u 10u 10u 10u 6394 - 1N5062 1N5062 - -
2684 (only vst) 330p 330p 330p 330p 330p 6395 BY527 - BY527 1N5062 1N5062
2810 - 120n - - - 6396 8Y527 - BYS27 1N5062 1N5062
2811 680n 560n 680n 880n 680n 6661 - 1N4148 - - -
2870 2n2 3n3 2n2 2n2 2n2 6662 - . 1N4148 - - -
3101 pb 18K 18K 18K 18K 18K gggg (only vst) 1N41 8 m:}:g 1N4148 1N4148 1N4148
3101 vst 15K 15K 15K 15K 15K
3105 (only vst) 10K 10K 10K 10K 10K 7368 (only vst) BC548 BC548 BC548 BC548 BC548
3108 10R 10R 10R 22R 22R 7877 - BCS548 - - -
3113 10R 10R 10R - - N - _ _ _ _
3121 - 56R _ N - {3$;§:3 (cl=closed) - - - - :
3122 82R 22R 82R 82R 82R jumper C pb al o ol o c
jumper C vst = - - - N
jumper D
jumper E pb cl cl cl cl cl
jumper E vst - - - - -

“item only present when marked with "X" !
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6012 M0
6101 E 4
6102 C 5
6141 C22
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6304 K 3
6305 J 7
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6315 11§
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ADJUSTMENTS

1. 50/60 Hz detector

Disconnect 3000 from 15-1210.

Inject a signal of 500 mV-55 Hz square wave (e.g.
PM5107) into 3000.

Adjust 3009 until the voltage on 11-7016 is at minimum.
Measure the voltage on 2-7016.

Now increase the voltage on 11-7016 by 3009 until the
voltage on 2-7016 changes.

Connect 3000.

2. Chrominance and Luminance bandpass

Disconnect 3052 from 13-1210.

Inject a signal of 1.8 MHz, 500 mVpp into 3052 (PM5334).
Connect an oscilloscope to 3-7092.

Adjust 5076 for minimum signal amplitude of the oscillos-
cope picture.

Change input signal to 4.5 MHz, 500 mVpp.

Adjust 5055 for minimum signal amplitude of the oscillos-
cope picture.

Change input signal to 6.0 MHz, 500 mVpp.

Adjust 5054 for minimum signal amplitude of the oscillos-
cope picture.

Connect 3052.

Disconnect 3025 from 2025.

Inject a signal of 4.5 MHz, 500 mVpp into 3025.

Connect the oscilloscope to 10-7092.

Adjust 5028 for minimum signal amplitude of the oscillos-
cope picture.

Change the input signal to 3 58 MHz, 500 mVpp.

Adjust 5029 for minimum signal amplitude of the oscillos-
cope picture.

Connect 3025.

3. Brightness

Apply a signal from NTSC pattern generator (e.g.
PM5512).

Connect an oscilloscope to 9-1210.

Adjust 3095 for black level at 2 V4.

4. Oscillator frequency

Connect the oscilloscope to 11-7092.

Adjust 3095 for 2 V4. on the oscilloscope picture.
Connect 10-7092 to earth (27-7092).

Apply a NTSC -4.43 MHz signal from an adapted PM5519
to the aerial input.

Connect 6-7092 to 1-7092.

Adjust 3050 in such a manner that the colour on the
screen has practically come to a standstill.

Now apply a NTSC -3.58 MHz signal from a PM5512 to the
aerial input.

Connect 10-7092 via a 10k resistor to 1-7092.

Adjust 2084 in such a manner that the colour on the
screen has practically come to a standstill.

Remove the interconnections and the resistor.
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ADJUSTMENTS
For adjustment 1 any colour signal may be used. Adjust- Next, adjust 5210 so that the venetian blinds effect in the
ment 2 and 3 are effected with a colour pattern generator first and fourth bar disappears.
PM5515 or PM5519. Readjust 3215.

e Set the generator to "Colour Bar” position and adjust 5219
so that the venetian blinds effect in the third and/or the
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1. Subcarrier oscillator

Apply a colour signal and set the receiver controls to their
normal settings.

Interconnect points 23 and 24 of 7292.

Include a 470 Q resistor between point 6 and point 1 of

7292.
Adjust 2233 in such a manner that the colour on the

screen has practically come to a standstill.
Remove the resistor and the interconnection.

2. PAL-delay line

Apply a generator signal. Set the generator to position
"DEM", adjust brightness to normal and the saturation con-

trol to % of its range.
Adjust 3215 so that the venetian blinds effect in the third

bar disappears.

fifth bar from the left hand side (resp. cyan and magenta)
disappears.

3. The 4.43 MHz trap in the luminance circuit

Use a colour bar pattern. The receiver is normally adjus-
ted.
Connect an oscilloscope to point 10 of 7292 and adjust
5298 to minimum amplitude of the chrominance signal pre-
sent on the various brightness steps of the luminance sig-
nal.
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ADJUSTMENTS

For adjustment 1 any colour signal may be used. Adjust-
ment 2 till 7 are effected with a colour pattern generator
PM5515 or PM5516.

1. Subcarrier oscillator

Apply a colour signal and set the receiver controls to their
normal settings.

Interconnect points 23 and 24 of 7082.

Inciude a 470 Q resistor between point 6 and point 1 of
7082.

Adjust 2038 in such a manner that the colour on the
screen has practically come to a standstill.

Remove the resistor and the interconnection.

2. PAL-delay line

Apply a generator signal. Set the generator to position
"DEM", adjust brightness to normal and the saturation con-
trol to % of its range.

Adjust 3066 so that the venetian blinds effect in the third
bar disappears. Next, adjust 5064 so that the venetian
blinds effect in the first and fourth bar disappears.
Readjust 3066.

Set the generator to "Colour Bar” position and adjust 5059
so that the venetian blinds effect in the third and/or the
fifth bar from the left hand side (resp. cyan and magenta)
disappears.

CS 4679

3. The 4.43 MHz trap in the luminance circuit

Use a colour bar pattern. The receiver is normally adjus-
ted.

Connect an oscilloscope to point 10 of 7082 and adjust to
minimum amplitude to the chrominance signal present on
the various brightness steps of the luminance signal.

4. Demodulator phase

Set the generator to position "DEM", PAL system.

Adjust 5064 until the two grey blocks in the top centre of
the picture have the same colour.

If necessary repeat the adjustment of 3066 (see "PAL de-
lay line"). '

5. Secam demodulator

Set the generator to position "CONV.", SECAM system.
Connect an oscilloscope to pin 3 on 7082.

Adjust the time base of the oscilloscope such that at least
2 complete line durations are visible.

Turn 3011 fully anti-clockwise, viewed from the compo-
nent side.

Adjust 5010 until the amplitude of the chroma signal during
ong line equals that of the chroma signal of the next line.
Adjust 3011 for minimum signal amplitude.

If the signal of one line and the signal of the adjacent line
do not reach their minimum simultaneousty, 5010 should
be readjusted slightly.

6. Chrominance response curve

Switch off the apparatus.

Ap»ly the signal of a signal generator to 14-1200 via a 100
pF capacitor.

Connect an oscilloscope, aquipped with a 10:1 attenuation
head to pin 4 on 7025.

Se: the frequency of the signal generator to 4,32 MHz, un-
modulated.

Ac.ust 5004 for maximum signal amplitude of the oscillos-
cope picture.

Trznsfer the signal of the signal generator to 8-7025 via a
100 pF capacitor.

Connect an oscilloscope to pin 3 of 7082.

Se: the frequency of the signal generator to 4,3 MHz, un-
mcdulated.

Adjust 5036 for maximum signal amplitude of the oscillos-
cope picture.

Set the frequency of the signal generator to 2,4 MHz.
Adjust 5034 for minimum signal amplitude.

7. 8.867 MHz rejection

Switch on the apparatus.

Apply a signai of 8.867 MHz of a signal generator (e.g.
PM5326) to pin 20 of 7025 (= 30 mVpp).

Connect an oscilloscope to the same point.

Adjust 5013 for minimum signal amplitude of the oscillos-
cope picture.

8. Phase 8.867 MHz reference

Switch of the apparatus.

Apply a signal of 6.5 MHz 100 mVpp via a resistor of 75 Q
to pin 25 of 7082.

Connect an oscilloscope to 7 of 7025.

Adjust 5041 for maximum signal amplitude of the oscillos-
cope picture.






