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Australia 85c; Malaysia 52.50; New Zealand 85c

50p

.7N11EILIT
SERVICINGVIDEONCONSTRUCTIONDEVELOPMENTS

Also:
The Philips N1700

Skantic Colour
Receiver Faults

MANOR SUPPLIES
COLOUR BAR GENERATOR
plus CROSS HATCH KIT (Mk. 4)

COLOUR, UHF & TELEVISION SPARES
T.V. PORTABLE PROJECT LOFT, SCAN COILS, DRIVER £12.50;
EHT RECT. £1.20; ELC 1043/05 £5.50, CONTROL UNIT £1.00; VIS
GAIN, VIS SELECT (TESTED) £3.80; PACKS: I.C. £5.20, CAPS
TANT £2.75, ELECTROLYTICS £3.20, CERAMICS £2.00, POLYETC.
£1.35; PRESETS 90p, TRANSISTORS f3.90,
ESTER
SEMICONDS £3.80, BRIDGE REC. £1.95, C106 90p; BYX71/600 (2)
£2.40; RELAY £2.25, CONTROLS £1.18; 6MHz FILTER 68p, COIL
£1.00; 3A CHOKE 18p; POST & PACKING 85p. MAINS
TRANSFORMER £6.80 p.p. £1.00. OTHER PARTS AVAILABLE.

DEMONSTRATION MODEL WORKING AND ON VIEW AT 172

WEST END LANE, NW6.
CROSS HATCH UNIT KIT, AERIAL INPUT TYPE, INCL. T.V. SYNC

AND UHF MODULATOR. BATTERY OPERATED. ALSO GIVES
PEAK WHITE & BLACK LEVELS. CAN BE USED FOR ANY SET
45p. p.p. (ALUM. CASE UAW p.p. 75p.). COMPLETE
£11.00
TESTED UNITS, READY FOR USE (DE -LUXE CASE) £19.80 p.p.
9015. ADDITIONAL GREY SCALE KIT £2.90 p.p. 30p.

"NEW TYPE" UHF SIGNAL STRENGTH METER KIT f18.00
p.p. 90p.' (VHF VERSION £18.80 p.p. 90p').

* Output at UHF, applied to receiver aerial socket.

* In addition to colour bars, all R -Y, B -Y and Lum.
Combinations.

"Television" panel. Now in use as alternative inc. circuit and connection
data, checked and tested on colour f14.80 p.p. 95p. Also DECODER panel
checked and tested on colour, full details, £19.80 p.p. 95p.

"FIVE in ONE" PANEL replaces Tuner IF, Decoder, RGB, and sound

* Plus cross hatch grey scale, peak white and black

boards of original project. Tested on colour, with all data. £35.00 p.p. £1.20.

TRIPLER £6.00 p.p. 75p. ERIE FOCUS £2.20, p.p. 30p. NEW AUDIO
UNIT £2.60 p.p. 35p. AT2055 LOPT f7.80 p.p. f 1.00.

levels.

* Push

button
operated.

controls,

small,

compact

battery

* Simple design, only five i.c.s. on colour bar P.C.B.
PRICE OF MK4 COLOUR BAR & CROSS HATCH
KIT £35.00 + 8% VAT + £1.00 P/Packing.
CASES, ALUMINIUM £2.40, DE -LUXE £4.80, BATT.
HOLDERS £1.50. ADD 8% VAT TO ALL PRICES!

ALSO THE MK3 COLOUR BAR GENERATOR
KIT FOR ADDITION TO MANOR SUPPLIES
CROSS HATCH UNITS. £25.00 + £1.00 p.p.
CASE EXTRA £1.40. BATT. HOLDERS £1.50.
ADD 8% VAT TO ALL PRICES.

** Kits include drilled P.C. board, with full circuit
data, assembly and setting up instructions.

** All

CRT TESTER & REACTIVATOR PROJECT KIT £18.80 p.p. £1.30'
"TELEVISION" COLOUR SET PROJECT. MARK II DEMONSTRATION MODEL WITH LATEST IMPROVEMENTS. WORKING AND
ON VIEW, SPARE PARTS STILL AVAILABLE.
SPECIAL OFFER I.F. Panel, leading British maker, similar design to

special

parts such as coils and modulator

supplied complete and tested, ready for use.

STABILISER UNITS, -add on" kit for either 40V or 20V. f2.80 p.p. 35p.
BUSH A823 (A807) Decoder Panel £7.50 p.p. £1.00.

BUSH 161 TIMEBASE PANEL A634 f3.80 p.p. 901:1:-.
BUSH 161 I.F. PANEL A583 £3.80 p.p. 90p.
GEC 2040 Surplus Panels, ex -rental. Decoder E5.00. T.B. £5.00 p.p. 90p.
GEC 2010 Senes IF, TB panels for spares f 1.00 p.p. 85p.
SRC 3000 Surplus/Salt' Panels, Decoder f7.50, Video £7.50 p.p. 90p.

DECCA Colour T.V. Thyristor Power Supply. HT. LT etc. f3.80 p.p. 95p.
BUSH CTV25 Power Supply Unit f3.20 p.p. LI.50.
BUSH CTV 174 Decoder plus C.D.A. £8.50 p.p. £1.00.
BUSH TV Portable IIV Stab. Power Supply Unit £4.80 p.p. £1.00.
PYE 697 Line T.B. P.C.B. for spares, £1.50 p.p. £1.00.
MULLARD AT 1023/5 convergence yoke. New £2.50 p.p. 75p.
DLIE delay line. New 90p p.p. 40p. AT 1025/06 blue lat. 75p p.p. 30p.
PHILIPS G6 single standard convergence panel, incl. 16 controls, switches

etc.. and circuits £3.75 p.p. 85p, or incl. yoke, £5.00. PHILIPS G8 panels
for spares, decoder £2.50 p.p. 85p.

VARICAP, Mullard ELC 1043 UHF tuner £4.50, ELC 1043/05 f5.50.
G.1. type (equiv. 1043/05) £3.50 p.p. 35p. Control units, 3PSN £1.25,
4PSN £1.50, 5PSN £1.80, Special offer 6PSN £1.00, 7PSN De Luxe f2.80
p.p. sip. IAA 550 sup p.p. 15p. Salvaged UHF vancap tuners £1.50 p.p.
35p.

VARICAP VHF PHILIPS f3.80. ELC 1042 £4.80, p.p. 35p, ELC 1042 on
PYE P.C.B. £5.40, p.p. 65p.

VARICAP UHF/VHF ELC 2000S £10.50 p.p. 65p.
UHF/625 Tuners, many different types in stock. Lists available. UHF

+ £1.20 P/Packing.

tuners transistd. incl. sin) drive, indicator £2.85; 4 position push button
£2.50, 6 position push-button £4.50 p.p. 90p. AL ISOL 30p p.p. 20p.
TRANSISTORISED 625 IF for T.V., sound, tested. £6.80 p.p. 65p.
PHILIPS 625 I.F. Panel incl. cct 50p p.p. 50p. -TURRET TUNERS, KB "Featherlight" VC 11, Philips 170 series, GEC
2010 £2.50. GEC 2018, 2019. 2038. 2039 5 position £4.20 p.p. 85p.
TBA "Q"I.C.s. 480, 530, 540, £2.20, 550, 560C, 920 £3.20 p.p. 15p.
HELICAL POTS, 100K. 4 for £1.20 p.p. 20p.
PHILIPS 19TGI70 Mains Droppers, two for 90p p.p. 50p
LINE OUTPUT TRANSFORMERS. New guar. p.p. 85p.

ALTERNATIVE MAINS SUPPLY KIT £5.78 + 8% VAT + 65p P/P.
VHF MODULATOR (CH I to 4) FOR OVERSEAS £3.50.
INFORMATION ON VIDEO TAKE -OFF FOR C.C.T.V.

BUSH 145 to 186SS, etc
DECCA DR I, 2, 3, 121/ 123,
20/24, MS1700, 2001, 2401 ....MN
DECCA MS2000. 2400
£6.80

MANOR SUPPLIES TELETEXT 77 KIT (incl TEXAS DECODER).
Full facilities in colour. External unit. AE input to set. Write or call for
further information. See working demonstration model! Easy to build

FERG., HMV, MARCONI,
ULTRA 850, 900, 950 Mk. I

** Designed to professional standards.
** Demonstration models at 172 West End Lane, NW6.
** Every kit fully guaranteed.
ALSO NOW AVAILABLE
MK4 DE LUXE (BATTERY) BUILT & TESTED £58.00 + 8% VAT

and results guaranteed for every completed unit.

f6.95"

95011, 1400, 1500, 1590
GEC 2000, 2047 series, etc

£7.30
£5.90
£6.80
£6.40

INDESIT 20/24EGB
ITT/KB VC2 to 53, 100, 200,300 £6.80
MURPHY 1910 to 2417. etc.
£6.95
PHILIPS I 9TGI21 to 19TG156 £4.80
PHILIPS 19TG 170. 210, 300
PYE 11 U, 368, 169, 769 series
PYE 40, 67 series (36 to 55)

£6.80
£6.80

f3.80

PAM, INVICTA, EKCO,
FERRANTI equivalents as above.
SOBELL 1000 series
f6.80

STELLA 1043/2149

f6.80

SPECIAL OFFERS
BUSH TV 125 to 139
£2.80
EKCO 380 to 390
£1.00
EKCO 407/417
£1.00
FERR. 1084/1092
GEC 448/452
£
£1.50.

KB VCI, VCII (003)
MURPHY 849 to 939
REG 10-6. 10-17 etc.
SOBELL 195, 282 to 8

1"

£2.80
£2.80
£1.00
£1.50

MANY OTILFILS STILL AVAILABLI-

COLOUR LOPTS p.p. £1.00.
BUSH 182 to 1122 etc
£9.80

MURPHY Equivalents.... 0.80
DECCA "Bradford"
(state Model No. etc)... £7.80
GEC 2028, 2040
£9.20
ITT CVC 5 to 9
£5.80
PYE 691. 693, 697
£17.80
THORN 8500
£9.80

THORN 850 Time Base Panel, Dual Standard 50p p.p. 80p.

MULLARD Scan Coils Type AT1030 for all standard mono 110° models,
Philips, Stella, Pye, Ekco, Ferranti, Invicta £2.00 p.p. 85p.
PHILIPS G8 Tnpler (1174) £6.00 p.p. 75p. Others available.

6.3V CRT Boost Transformers £2.90 p.p. 75p., Auto type £1.80 p.p. 45p.

CALLERS WELCOME AT SHOP PREMISES
THOUSANDS OF ADDITIONAL ITEMS AVAILABLE NOT NORMALLY ADVERTISED

MANOR SUPPLIES

172 WEST END LANE, LONDON, N.W.6.
(Neer W. Henipetaed tube sot: 29. 59 159 Be Restos) 01-794 9751

Mail Order: 64 GOLDERS MANOR DRIVE, LONDON N.W.11.
PLEASE ADD 12-1% VAT TO PRICES (EXCEPT 8%)
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CORRESPONDENCE
All correspondence regarding advertisements

should be addressed to the Advertisement
Manager, "Television", King's Reach Tower,
Stamford Street, London SE1 9LS. All other
correspondence should be addressed to
"Television", IPC Magazines Ltd., King's
Tower,
SE1 9LS.
Reach
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Street,

Year of Video?
Teletopics
News, comments and developments.

292

Pulsed CRT Rejuvenator

by W E. Harrison and P. G. Frazer

A handy c.r.t. regenerator which can be used on
monochrome or colour tubes, in the pulsed or
continuous mode. The causes of cathode degeneration
are also investigated.

we cannot accept legal responsibility for it.
Prices are those current as we go to press.

Vol. 28, No. 6
Issue 330

295
296

Next Month in Television
Skantic Solid -State Colour Receivers

by John Coombes

Notes on faults in one of the most commonly
encountered Skantic colour receiver chassis.

298

The Philips N1700 Long -play VCR by S. R. Beeching, T.Eng. (C.f.i.)
An account of the principles used to double the
playing time of the Philips VCR, plus notes on other
changes compared to earlier models.

300

Faults Analysed

by Robin D. Smith

Some less common fault experiences and what lies
behind them.

London

Points arising from recent articles.

BINDERS AND INDEXES
Binders (£2.85) and Indexes (45p) can be
supplied by the Post Sales Department, IPC
Magazines

Ltd.,

Lavington

House,

25

302
304
306

BACK NUMBERS
Some back issues, mostly those published
during the last two years, are available from
our Post Sales Department (address above)
at 70p inclusive of postage and packing to
both home and overseas destinations.

QUERIES
We regret that we cannot answer technical

312

315

envelope.

Requests for advice in dealing with servicing
problems should be directed to our Queries
Service. For details see our regular feature
"Your Problems Solved". Send to the
address given above (see "correspondence").
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Transistor Video Circuits

by G. R. Wilding

TV Servicing: Beginners Start Here ... Part 7

by S. Simon

This time how to check semiconductor diodes and
transistors, and basic checks on the circuits they're
used in. Some surprising practical points arise.

318

Long -Distance Television

by Roger Bunney

In addition to the usual reports on DX reception and
conditions and news from abroad, this month a
detailed look is taken at log -periodic aerial design.

322

CATastrophe

by Les Lawry -Johns

Les's TV set problems are enlivened this month by
trouble with a ferocious torn cat.

324

Video Notebook

by John de River, B.Sc. (Eng.) and
D. K. Matthewson, B.Sc.

Various practical VCR modifications and a new
approach to the design of a video slicer.

advice on modifications to our published
designs nor comment on alternative ways of
using them. All correspondents expecting a
reply should enclose a stamped addressed

by P. C. Murchison

Much wider variations in circuit design are
possible with solid-state devices. Some contrasting
approaches are described and the underlying design
problems considered.

queries over the telephone nor supply service

sheets. We will endeavour to assist readers
who have queries relating to articles
published in Television, but we cannot offer

Servicing Saba Colour Receivers, Part 3
A detailed account of the Telecommander remote
control system used in the H chassis, along with
fault finding notes.

include postage and VAT. In the case of
overseas orders add 60p to cover despatch

by E. Trundle

An assessment of the Manor Supplies colour test generator.

Lavington Street, London SE1 OPF. Prices
and postage.

Letters
Test Report

326

Service Commentary
Comments on various sets and problems.

327

Customer Relations

by Steven Knowles

by Malcolm Burrell

One of the most difficult problems for some engineers is
dealing with the viewer. Advice based on considerable
experience.

329
331

Your Problems Solved
Test Case 184
OUR NEXT ISSUE DATED MAY WILL BE
PUBLISHED ON APRIL 17
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Ex_Eatj I PM E NT SPARES
MONO TUNERS

MONO LOPTS

6 - button integrated all
at £6.50
U.H.F. P/Button D/S
£4.50 U.H.F. P/Button
S/S £6.50 Rotary £3.00
+ £1. p.p.

All D/Standard
Lopts at £4.00
+ £1. p.p.
All S/Standard

MONO TUBES
(tested)

19" Rimguard £4.50
23" Rimguard £6.00
20" Rimguard £6.00
24" Rimguard £7.50
+ £3.00 p.p.

MISC.S/Output Trans.
£1 + VAT + £1 P&P
F/Output Trans.
£1.25 + VAT + £1. P&P
Scancoils £1.50 + VAT
+ £1. P&P. Other spares
available. please write
or phone for detpils.

MONO PANELS
i.e. Philips, BLish etc.
£3.50 + £1 P.P.

Quotations for
complete
at £4.00 + 036Y S/Hand chassis if
£1. p.p. K\3\-'04. required. (Diff prices)

.,-

VALVES (MONO & COLOUR)
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10

PCL82
PCL83
PCL84
PCL85
PCL86
PF L200
PCF801
30C1

30C17
PL83

PCF802
PCF805

0.10

PCF 806

0.10
0.25
0.10
0.10
0.10
0.10
0.10
0.10

PCF808
PCF80
PCC189
PCC86
30C15
30C18
PL84

PCC86
PC97
PC900

0.25

EF80
EF85
EF183
EF184
6BW7
ECC85
EH90

EY86/7
EY8/7
DY802
PY800/1
PL36
PL504

0.10

0.20

0.10
0.10
0.10
0.10

30PL13/4
30P12
3OF L1/2
ECC82

0.10
0.10
0.25--0.10
0.25i
0.10
PL81
0.10
0.10
0.10
0.10
6/30L2
U26
0.10
0.10
0.10
Please note there is 25p P.P. per order

ECC81
ECH81

ECL80
ECL82

1.00
1.00
1.00

PL509
PY500

0.10
0.10
0.10
0.25
0.10
0.10
0.10
0.10
0.10

30PL1

GY501

CEY51

0.50
0.50
0.50
0.15

PD500

1.00

L/TB

F/TB

PL508
PCH200
PCF200

D/STANDARD COLOUR SPARE PANELS
LUM
6.50

IF

Bush/Murphy 6.50
6.50
GEC/Sobell
Philips
6.50
6.50
Decca

Thorn 2000

6.50

Pye

7.50

Baird

6.50

7.50
9.50
12.50

CHROMA EHT
6.50

-

12.50
7.50

7.50
7.50
8.50

9.50
8.50

REG

-

-

6.50

S/OUTPUT POWER

6.50
6.50
7.50
6.50

1.50

-

6.50

-

-

8.00.

2.00

7.50
6.50
6.00

(19" only)

6.50
-.

-

CON

-

7.00
6.50
6.50

-

15.00

8.00

-

6.50
4.00
6.00

-

-

Postage & Packing £1.25

3/STANDARD COLOUR SPARE PANELS
IF

Bush 184

9.50
9.50
9.50
10.00
15.00
10.00

GEC Hybrid
Philips G6 S/S
Thorn 3000
Pye 691/693
Thorn 3500
Korting and other foreign
panels available on request.

COLOUR TUBES
18.00

19"

19" A49.192 £20
20"
20.00
22"
25.00
25"
18.00
26"
32.00
Plus P & P £4

LUM

9.50
-

CHROMA VIDEO

CON

POWER

20.00
15.00
15.00

8.00
6.00
9.00
6.00
15.00
10.00

6.00

9.00

18.00
7.50
18.00
9.00
18.00
Postage & Packing £1.25

10.00
-

10.00

tuners
Pve

etc.

20.00

12.00
10.00
10.00
7.50
10.00

COLOUR LOPTS

MISC.

CABINETS

6.50
6.50
PhilipsG6S/S 6.50

Most lopts available

cabinets available. Please

Thorn 3000 6.50E8 new)
Pye 691/697 7.50

makes. Please ring

S/Output transformer
from £1.50
F/Output from £1.25
Scancoils from £5.00
P & P £1

available on request. Please

Other spares available on
request.

phone or write.

from £7.00. Both
British & Foreign

Some new tuners in stock
can suppy on request. Many
Foreign Tuners also available
on request. Plus P & P £1

or write.
P & P per lopt £1

Many British & Foreign
state.
Speakers, masks, etc.,

COLOUR T.V 's

5.00
5.00

Thorn 1400 9.00

5.00
5.00

Philips 2'0

X

20.00
28.00
20.50

-

Bush
GEC

P/Button

Thorn 950
K.B. Trans-

-

20.00
-

F/TB

COLOUR TUNERS

T.V.'s (MONO)
Rotaries
GEC

L/TB
20.00

Bush 161
Baird
Pye
etc.

9.00
9.00
9.00
9.00

P/Button
24"
20"
Bush
GEC

Philips
Pye
etc.

11.00
11.00
11.00
11.00

D/S Colour

S/S Colour

20"

24"

19", 25" from £30

BLish

15.00
15.00
15.00
15.00
15.00

i.e. GEC. Bush
Philips, Baird
etc.,

19", 20", 22",
24" from £50
Working from

S/Standard

GEC

Philips
Pye

Thorn
etc.

£65
includes many makes
as well
as foreign models.

REDUCTION ON QUANTITIES

W _IIT TRY OUR EXPRESS M AIL ORDER ON ANY OF THE ITEMS LISTED.
PLEASE Gran% .A.T. TO ALL ITEMS AND OVERSEAS AT COST. CASH WITH ALL ORDERS.

BRIARWOOD TELEVISION LTD.
Legram Mills, Summerville Road, Bradford, West Yorkshire BD7 1NS Tel (0274) 306018
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BRIARWOOD TELEVISION LTD.

yll mtrnsirsdtroiris,TCIT's.e.oaffsermedotaorreolmand branded. Manufactured
by

Legrams Mills, Summerville Road, Bradford, West Yorkshire
BD7 1NS. Tel:(0274)306018.

Pleas

'

dd 12 ;% VAT to a items and overseas at cost.

P & P U.K. 25p per order, overseas allow for package and postage. Cash with all orders. All prices subject to alteration without notice.

TYPE

?

AC107
AC113
AC115
AC117
AC125
AC126
AC127
AC128
AC131
AC141
AC142
AC141K
AC142K
AC151
AC165
AC166
AC168
AC176
AC176K
AC178
AC186
AC187
AC188
AC187K
AC188K
AD130
AD140
AD142
AD143
AD145
AD149
AD161
AD162
AD161 t

AD162
AF106
AF114
AF1 15

AF116
AF117
AF118
AF121

AF124
AF125
AF126
AF127
AF139
AF151
AF170
AF172
AF178
AF180
AF181

AF186
AF239
AU113

BA130
BA145
BA148
BA155
BAX13
BAX16
BC107
BC108
BC109
BC113
BC114
BC115
BC116

8C117
BC119
BC125
BC126
BC136
BC137
BC138
BC139
BC140
BC141
BC142
BC143
BC147
BC148
BC149
BC153
BC154
BC157
BC158
BC159
BC160
BC161
BC167
BC168
BC169C

PRICE £

TYPE

PRICE £

0.23
0.17
0.17
0.24
0.20
0.18
0.19
0.15
0.13
0.23
0.16
0.29
0.29
0.17
0,16
0.16
0.17
0.15
0.28
0.25
0.26

BC171
BC172

0.07

BC173
BC177
BC178
BC179
BC182L
BC183L
BC184L
BC186
BC187
BC209
BC212
BC213L
BC214L
BC237
BC240

0.15
0.14

BC281

0.21

BC301
BC302
BC307
BC337

0.24
0.20
0.20
0.19
0.26
0.30
0.10
0.09
0.09
0.12
0.12
0.14
0.09

0.19
0.34
0.34
0.50
0.65
0.73
0.70
0.70
0.64
0.41

0.48
1.30

0.42
0.20
0.22
0.22
0.22
0.58
0.43
0.33
0.29
0.29
0.29
0.39
0.24
0.29
0.20
0.49
0.49
0.60
0.29
0.43
1.29

0.06
0.14
0.12
0.08
0.03
0.08
0.07
0.09
0.09
0.08
0.14
0.12
0.09
0.13
0.24
0.12
0.09
0.14
0.14
0.24
0.21
0.31

0.22
0.19
0.19
0.07
0.06
0.08
0.12
0.08
0.07
0.09
0.10
0.28
0.28
0.13
0.09
1.00

BC262
BC263B

8C267

5C338
BC307A
6C308A
BC309
BC547
BC548
BC549
BC557
BD112

BD113
BD115

80116
80124
80131
BD132
BD133
BD135
BD136
8D137
BD138
BD139
BD140
BD144
BD145
I30222/T1P31A
BD225/T1P31A
BD234
80222
BDX22
BDX32
BDY18
BDY60
BF115
BF121
BF154
BF158
BF159
BF160
BF163
BF164
BF167
BF173
BF177
BF178
BF179
BF180
BF181
BF182
BF183
BF184
BF185
BF186
BF194
BF195
BF196
BF197
BF198
BF199
BF200
BF216
BF217
BF218
BF219
BF220
BF222
BF221
BF224
BF256
BF258
BF259
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0.11

0.11
0.11

0.08
0.07
0.11

0.12
0.08
0.14
0.13
0.09
0.14
0.07
0.31

0.11
0.11
0.11

0.39
0.65
0.29
0.47
1.00
0.32
0.34
0.37
0.23
0.24
0.24
0.23
0.40
0.28
1.39

0.64
0.39
0.39
0.34
0.50
0.73
1.98

0.75
0.80
0.24
0.21

0.19
0.19
0.24
0.27
0.27
0.14
0.23
0.21

0.28
0.24
0.28
0.30
0.34
0.29
0.29
0.23
0.29
0.30
0.09
0.09
0.09
0.10
0.15
0.14
0.28
0.12
0.12
0.54
0.12
0.12
0.80
0.21

0.19
0.37
0.24
0.25

TYPE

PRICE £

BF260
BF262
BF263
BF271

BF273
BF336
BF337
BF338
BFT42
BFT43
BFX84
BFX85
BFX88
BFY37
BFY50
B FY51

BFY52
BFY53
BFY55

BHA0002
BR100
BSX20
BSX76
BSY84
BT106
BT108
BT109
BT116
BT120

BU105/02
BU105/04
BU126
BU205
BU208
BY126
BY127
0C22
0C23
0C24
0C25
0C26
0C28
0C35
0C36
0C38
0C42
0C44
0C45
0C46

0070
0071

0072
0074
0075
0076
0077
0078
0081

00810
0082
00820
0083
0084
0085
0C123
0C169
0C170
0C171
0A91
BRC4443
R20108B
R2010R2008BE3

0.24
0.39
0.25
0.20
0.12
0.35
0.24
0.29
0.26
0.24
0.27
0.27
0.24
0.22
0.18
0.17
0.18
0.27
0.27
1.90
0.16
0.23
0.23
0.36
1.18
1.23
1.09
1.23
2.08
1.87

2.25
1.40
1.97

2.49
0.09
0.10
1.10
1.30
1.30

0.45
0.40
0.60
0.45
0.58
0.43
0.45
0.18
0.18
0.35
0.22
0.28
0.35
0.35
0.35
0.35
0.50
0.13
0.20
0.14
0.20
0.13
0.22
0.23 8

0.1

0.20
0.20
0.22
0.27
0.05
0. 85

1.79
1.79
1.59

R2305
R2305/BD222

0.38
0.37

SCR957

0.81

TIP31A
TIP32A
TIP3055
71
T159159Q

TV106

PRICE £

TYPE

1N5404
1N5406
1N5408

0.12
0.13
0.16

1 N4004

1N4005
1N4006
1N4007
1N4148
1N4751A
1N5401

NEW TUBES AT CUT PRICES

VALVES
DY87
DY802
ECC82
EF80

EF183
EF184
EH90
PC86
PC88
PCC89
PC189
PCF80
PCF86
PCF801
PCF802
PCL82
PCL84
PCL86
PCL805
PCF200
PL36
PL84
PL504
PL509
PX88

PX500A
PX81/800

0.52
0.64
0.52
0.40
0.60
0.60
0.60
0.76
0.76
0.65
0.65
0.70
0.68
0.70
0.74
0.67
0.75
0.78
1.00

0.90
0.74
1.00
2.45
0.63
1,50
0.57

E.H.T.TRAYS MONO
950 MK2 1400 2.26
1500 18- 19" stick
2.37

150024"' 5 stick 2.48
Single stick Thorn TV
0.75
11.16K 70V
TV 202 MT
0.75
TV20 16K 18V
0.75

IC's
SN76013N
SN76013ND
SN76023N
SN76023ND
SN76226DN
SN76227N
TBA341

TBA520Q
TBA530Q
TBA540Q

TBA 5500
TBA560CQ

TBA5700
TBA800
TBA810
TBA9200
TBA990Q
TCA27OSQ

TCA270SA
TCA13278

1.48
1.20
1.50
1.20

1.50
1.20
0.97
1.50
1.40
1.45

1.50
1.90
1.40
1.00
1.50
1.80
1.60
1.45
1.45
1.00

E.H.T. TRAYS
COLOUR
4.81
Pye 691 693
Decca (large screen)

C52030/2232/2630/
2632/2230/2233/
2631

5.67

Philips 08 520/40/50
Philips G9
GEC C2110
GEC Hybrid CTV

£18.95
£16.95
£15.50
£15.95
£16.50
£17.50
£13.50
£17.50
£12.50
£17.95
£18.95
£18.95

A28 -14W
A31 -410W

AW59-91/CME2303
CME1220/A31-120W
CME1420/A34-100W
CME1520/A38-160W
CME1602/A40-12W
CME1713/A44-120
CME1906/A47-13W
CME2013/A50-120
CME2313/A59-23W
CME2413/A61-120W

0.70....

5.66
5.79
5.97
5.57

Thorn 3000/3500 5.50
Thorn 800
2.42
0.38Thorn
5.23
0.36Thorn 8500
9000
6.10
0.53GEC TVM
25
2.50
0.19
0.19

ITT/KB CVC 5/7/8/9
5.96
1.09RRI

(RBM) A823 5.89

Bang & Olufsen

DIODES
1N4001
1N4002
1N4003

TELEVISION TUBE
SHOP

4/5000 Grundig
0.04..4 5010/5011/5012/
0.04 ''"6011/6012/7200/
0.06
2052/2210/2252R
0.07
Tandberg (radionette)
0.07
Autoyox
6.60
0.08
Grundig 3000/3010
0.08.., Saba 2705/3715
0.28
'Telefunken 709/710/
717/2000
6.80
0.11
6.80
Korting
0.10

JAPANESE etc. TUBES
9AGP4
190AB4
190CB4
230ADB4

230DB4/CT468
CT507
240AB4A
310DMB4/DGB4
3 IODWB4/DJB4
310EUB4
310EYB4
310FDB4
310FXB4 Equivalent
3 lOGNB4A
310HCB4
340AB4
340AYB4
340CB4
340RB4
340AHB4

COLOUR TUBES
12VARP22
330AB22
470FUB22B
A47 -342X

A49-191X/120X
A51 -220X/5 IODJB22
A56 -120X

A56-140X/410X
A66 -120X

A63-11X/120X
A67 -120X

A66-140X/410X

£17.50
£15.00
£15.00
£15.95
£15.95
£17.50
£15.95
£19.00
£19.00
£19.50
£16.50
£19.95
£15.95
£25.19
£19.95
£19.50
£22.00
£23.00
£23.00
£24.50
£62.50
£61.50
£79.50
£69.50
£52.00
£59.00
£59.50
£62.00
£75.00
£69.50
£72.00
£70.00

ALL TUBES GUARANTEED 12
MONTHS
CARRIAGE:
Mono L1.75. Colour £2.50
N. Ireland £4.00
ADD VAT TO ALL PRICES

TELEVISION TUBE SHOP
52 BATTERSEA BRIDGE RD.,
LONDON, SW11. Tel. 228 6859
WE GIVE GREEN SHIELD STAMPS
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TV'S TV'S TV'S
THOUSANDS OF MONO TV's IN STOCK
All makes - all sizes from £4.00.

EX TVSPARES
COLOUR PANELS
Only supplied for models Philips G6,
RBM, GEC, EMO, Pye Hybrid
varicap, Korting, Bush or Pye LTB

COLOUR TUBES
(fully tested)

25" £16.00
19" £20.00
22" £24.00

Module.
£14.00 plus £2 p/pkg.

Square screen from £8.00.

Clearance of 25" D/STD Colour Sets. (Philips 500 and GEC
2028 only) £24.00 plus f6 p/pkg.

26" (90°) £28.00
26" (110°) £32.00
Plus £4.00 p/pkg.

Chroma all models
£11 plus £1 p/pkg.
All other panels
£7.00 plus £1 p/pkg.

MONO TUBES

COLOUR TUNERS

Over 2,000 S/STD Colour TV's in stock, inc. Pye Varicaps,

Most makesi£5.00 plus £1 p/pkg.

Bush Integrated, Thorn 3000/3500/8000, Decca Bradford, GEC
2100, Korting, Grundig, Luxor etc.
With tube tested from £48.00. Working sets from £64.00.

MONO PANELS/TUNERS

Earlier model S/STD i.e. Philips 511, GEC 2040, Pye Hybrid.
Quantities from £36.00 each.
Singles working from £48.00.

(fully tested)
19" and 23" only (Most types)
£5.00 plus £3 p/pkg.

Most types
£3.00 plus £I p/pkg.

SPECIALOFFER!
26- IA ROSONIC COLOUR TV with 110' super slim tube. electronic varicap tuner with VHF
capability. slider controls inc. tint, dark teak cabinet. Complete with circuit diagram and full
spares as allabilil;
Unser, iced with tube tested L58.00
Fully sees iced working L78.00

Add E6,00 p pkg. or collect any depot incept Scotland),

PLEASE ADD 12f% V.A.T. TO ALL ORDERS.
MAIL ORDER SEND C.W.O. TO TRITEL (NORTHERN AND SOUTHERN ONLY) CASH COLLECT AT ALL OTHER
BRANCHES. UNCROSSED PO'S ONLY.
QUANTITY DISCOUNTS, DELIVERIES ARRANGED.

C9

!TEL

LONDON:
Kingsley House. Oft Avonmore Rd..
(Opp. Olympia),
Hammersmith Rd..
London W14.

Tel. (01) 602 2982.

WEST:

SOUTHERN:

Unit 4e.
Bulwark Industrial Est.,

Watling Street.
Hockcliffe, North
°unstable (on A5).
Tel: Hockcliffe

Chepstow,

Nr. Bristol.
Tel. Chepstow (02912) 6652.

NORTHERN:
Thornbury
Roundabout.

Bradford 3.

Estate,
Burnbank Rd..
Hamilton.

Tel: (0274) 665670.

Tel: (06982) 29511.

Leeds Rd.,

(052521) 768.

BARGAIN PACKS

LOOK!

Phone: LUTON,
BEDS. 38716

OPPORTUNITIES
TRADE SALES
START AT £25 INC. VAT!!
FOR D/S COLOUR TV's
G.E.C., Philips, Murphy, Decca, Ferguson
S/S COLOUR TV's
Philips, G.E.C., Telefunken, Decca, Ferguson

FROM £40 INC. VAT!!
MONO TV's, all makes from
£5 INC. VAT

SQUARE SCREEN, all models
£12 INC. VAT!!

10 for El

Aluminium Coax plugs
BR101

4 for E1

TBA 120
SN76115N iEduiv, MC1310/
Decca Bradford- triplers
Large screen CTV type 25KV

2 for El

El

each. E2.50.,
5 for

HUNDREDS OF SETS EACH WEEK TO BE
DISPOSED OF AT GIVE-AWAY PRICES.

OPPERTUNITIES
9A, Chapel Street, Luton, Beds.
LUTON 38716
9.30-6.00 p.m. Weekdays, 10.30-1.00 p.m. Sundays.
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ITT CVC5 power panels, new but 5
resistors never fitted
Pye 697 line and power panels,
damaged or some components
missing but invaluable for spares
Pye mono mains droppers with

fusible link. 1470 & 2600

E1.50
E2

each, 50p
3 for El

3 for Cl
Pye 11U contrast controls with
2 for El
centre tap
10 for El
£1.50
100 mixed diodes, 1N4148 etc.
TV knobs pack. mostly Thorn & ITT,
100 mixed diodes including zener, power
20 assorted knobs including pushbutton,
£3.30
and bridge types
chrome and control types
E1
10 for Cl
E H T bases IEY87/DY87 etc. I
25 mixed pots and presets
E1.50 /,
10 for El
Spark gaps
C3.20 100 miniature reed switches
SURPLUS COMPONENTS
20mm antisurge fuses, 800 MA. 1 A
FIT THE RIGHT PART,
1.25 A, 1.6 A, 2 A. 2.5 A.
cr., 100 mixed electrolytics
E2.20
3 15 A. Your selection
300 mixed printed circuit mounting
100 for E7
components for various TVs.
4700F 25V modern type
5 for E1.00
resistors, capacitors, etc.
£1.50
Outdoor triplexers Band I. II &
300 printed circuit resistors ; to 4W
El
UHF with cable clamp
each, Wif1100 high wattage TV resistors
3 for El
woewound etc.
E2.20
100 mixed transistors, new and
TH3 thermistors
10 for El
marked including AF117. BC148,
20 assorted TV VDRS and
13E194. BC 183. etc.
£3.95
thermistors
£1.20
200 new and marked, mixed
200 unmarked transistors, lots of
transistors including 2N3055,
rerrerarting types, power. UHF. etc
AC128. EiFY50. BD131. etc,
E13.95
I60p for sampled
E4.50
Hardware pack. includes BA nuts,
100 mixed miniature ceramic
bolts nylon. posi drive self tappers.
plate capacitors
E1.50
'P' clips, cable markers clamps,
Thorn 3,000 series scan cods complete
fuse holders. etc.
Cl per
with leads, sockets. purity adjusters and
300 mixed ; and ; W resistors
£1.50
static controls. Brand new and boxed E7.25
200 mixed 1 and 2 W resistors
£1.50
40 Germanium diodes
El
AVOID LETHAL SHOCKS
300 mixed modern caps, includes
Specially designed EHT probe removes
most types
£3.30
high voltage charges from tubes. caps etc.
Heavily insulated complete with lead and
earth connector
each, 613p
MANUFACTURER'S SURPLUS
New Thorn transistor tuners with
BD131
DY51 e.h.t. Rec.

Try our BARGAIN PARCELS

aerial socket and leads

Deliveries arranged if necessary.

SCOTLAND:
Peacock Cross Industrial

4 pushbutton type
Rotary type with slow motion drive
Set of 4 knobs, black with chrome
.1.10 fit P/13 tuner (fit most small
diem. shafts)

£2.50
£2.50

full of components, surplus electronic
equipment, resistors, capacitors.
transistors and ex equipment

7lb - E4.95
14Ib - E7.95

panels etc.

60p

Thorn '950 bottom panels, new

D. Luse Fibreglass Board Etching Kits

complete with id.'s, switch etc.
£2.50
Thorn 3,000 focus units complete with
metrosil
E1
Recon transistor UHF tuners
C1.50
IKBVC3 etc. I

includes 150 sq.in. f/g copper clad
board, 1lb ferric chloride, dale etch
resist pen, abrasive cleaner, 2 mini
drill bits, etch tray and instructions,
1

only

E5.30

SEND 40p P & P ON ALL ABOVE ITEMS. MINIMUM ORDER ft.SEND CHEQUES AND
POSTAL ORDERS WITH ORDER TO' SENTINEL SUPPLY, DEPT. T/V, 149A BROOKMILL
ROAD. LONDON S E 8 (MAIL ORDER ADDRESS ONLYI CALLERS ONLY BY APPOINTMENT
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MULLARD
MODULES
100p
400p
400p

LP 1 1 52

LP1153
LID 1 1 65

LP1166
LP1169

4001-.,..

400p
LID 1 1 8 1
400p
ECL1043 450p
EP9000
280p
EP9001
280p
EP9002
300p
AT6382/15 450p
S.C.R.s
35p

BR101

BT100A 80p
BT101
80p
BT106 150p
BT1O7 200p
S.C.R.957

200p
BC147 BC148
BC149 BC157
BC158 BC159
BF194 BF195
BF196 BF197
100 mix
E7.50

741 10 for £2

CA3076
CA3085
CA3088
CA3089
CA3090A0
CA3130
LM300TO5
LM301AN
LM307N
LM 308T05
LM308N
LM309K
LM310705

200p
85p
190p

LM3 1 11'05

26° P

g

AD161-2
AV110

>-19

-0 ,..

244
-0
, 0.0.=

0
.1 :Tr

-

Z

8Sp

1°051

16°P
325P
3500
200P
110P
35P
60P
65P
75P
75P
150P

LM555
LM710T05
LM710NDIL
LM723T05
LM723N
LM733N
LM748

411P

80144
BDX32

8U205

620088
R2010B
BD131
BD132
BD133
BD135
BD13

TBA12OT

9°11 P00

TBA480n
TBA5200

15°P each

TBA530C1

160P each
2509 each

TBA540

10 for £2.80

555

SN76003N
SN76013N
SN76013ND
SN76023N
SN76023ND
SN76033N
SN76227N
SN76228N
SN76666N
TAA300
TAA350
TAA550
TAA661B
TAA700
TAD100
TAD110

100P

39p each
45P each
40p each
40p each
40p each
35P each
40P each

BD139
BD140

MM5314
MM5316

TBAI20A

38P "ch

BD1376

ML741 PIN

1_55P

220p each
250p each
210p each
250p each

BU208

MCI310P

NE529K
NE555
NE556
NE562B

659
13°P
13°P

LM38ON

LM1458LM1303N

g
I- s2

1009
170p

LM317K
LM324N
LM348N

i_

I;

210p400p

90p
185p
30p
430p
550p
150p
35p
100p
400p
180p
180p
125p
180p
125p
180p
1609
180p
100p
150p
190p
60p
140p
390p
160p
130p
80p
125p
200p
240p
215p
230p
240p
335p
335p
250p
200p
250p
225p
110p
110p
100p
300p
280p
250p
250p
250p

LM 3900N

TBA5400
TBA550Q
TBA56OC

TBA641Al2
TBA700
TBA720
TBA750Q
TBA800
TBA810S
TBA820

TBA9200
TBA990
TCA2700
TCA270S
TCA760A

Technical
Training in
Radio,
Television and
Electronics
Start training TODAY and make sure you are

qualified to take advantage of the many

opportunities open to trained people. ICS can

further your technical knowledge and
provide the specialist training so essential to
success.

ICS, the world's most experienced home
study college has helped thousands of people

to move up into higher paid jobs - and they
can do the same for you.
Fill in the coupon below and find out how!

There is a wide range of courses to
choose from, including:
City and Guilds Certificates: -

SPECIAL OFFER 2102-4L Rams £1 .60 each 4 for £6.00 8 for £11.60

TOM POWELL

Telecommunications Technicians,
Radio, TV and Electronics Technicians,
Electrical Installation Work,
Technical Communications,
Radio Amateur,
MPT General Radio Communications
Certificate.

(FORMERLY XEROZA RADIO)

306 St. Pauls Road, Highbury Corner,
London Nl. Telephone 01-226 1489
ALL PRICES INCLUDE VAT AT 8 OR 121% AND POSTAGE.

CATRONICS FOR ALL THE LATEST COMPONENTS

for the

Diploma Courses: -

TnTrIC911

Electronic Engineering,
Electrical Engineering,
Computer Engineering,
Radio, TV, Audio Engineering, Servicing and
Maintenance. (inc. Colour TV)

TELETEXT
DECODERSPECIAL PRICE

New Self -Build Radio Courses with Free Kits.

COMPLETE KIT

Colour TV Servicing

£220

Technicians trained in TV Servicing are in
constant demand. Learn all the techniques
you need to service Colour and Mono TV
sets through new home study courses which
are approved by a leading manufacturer.

f2 P& P.

Catronics Guaranteed kits contain all components
required for the specific unit, INCLUDING A REPRINT OF
THE ORIGINAL ARTICLE, plus the PCB as indicated
Kit

Incl. PCB

Less PCB

£26.75
£23.80
£15.60
£25.40
£25.20
£33.10
7 sockets for 2102 i.c.s - extra £1.60
£32.65
£24.65
DISPLAY CARD
£28.15
MOTHERBOARD etc. ex. mod. £33.40
£15.00
MODULATOR Pro -aligned and tested
f30.00
£36.00
I.F. CARD
£22.35
CABINET - Ready Punched
POWER SUPPLY UNIT
INPUT LOGIC CARD
MEMORY CARD

P&P

£1.00
20p
20p

If you are studying for an examination, ICS
will guarantee coaching until you are
successful - at no extra cost.

20p
20p
20p
20p

POST OR PHONE TODAY FOR FREE BOOKLET.

f1.25

REPRINT OF ARTICLES, £2.50(+ LARGE 15p. SA.E.I.

NM

No

Components are also available separately:

Thumbwheel Switch - £7.00; Push Button Switch Assy - £4.20;
32 way Edge Connector - £2.15, 47K 20T Cermet Pot - £1.10;
ELC1043/05 Tuner - £6.95; SAW Filter - £3.30; SFE6 OMA Filter
98p. SL439 - £1.25; SN76660 - 85p; TDA440 - £3.40; LM710 58p; Illuminated Mains Switch - £1.15; Mains Transformer £6.25 1+ £1.00 p & p). 7805 -£1.50; 7812 -£1.50; 2102 -U.25;
74S262N - £14.50. Please add minimum 30p P & P.

RI

EN

in
in
se

incl. 7400 series Lcs.

See Price List for details of other

The ICS Guarantee

CATRONICS LTD 1Dept 864,

COMMUNICATIONS HOUSE,

atronic_s
11...,
TELEVISION APRIL 1978

A2L (..L)

NV VGA, L(T)_ NI N Gs -ft

(.(?1NR SQUARE,8

BR G.

I am interested in
Name
Address

UM

Olt

Phone No

ICS

INN

MO
MO

International Correspondence Schools,
Dept. 285S, Intertext House,
LONDON SW8 4UJ. Tel 622 9911 (all hours)

N MI

NM
NM

et

EN

Tpleplione 01 669 6700
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TRANSISTORS, ETC.
Type

Price IC)

AC107
AC117
AC126
AC127
AC128
AC128K
AC141
AC141K
AC142
AC142 K
AC151
AC152
AC153
AC153K
AC154
AC176
AC178
AC179
AC187

ACI87K
AC188
AC188K
AC193K
AC194K
ACY17
ACT19
ACY28
ACV39

AD140
A0142
ADI 43
AD149
AD16I
AD162
AF114
AF115
AF116
AF117
AFI 18

0.48
0.38
0.36
0.40
0.35
0.36
0.35
0.40
0.34
0.39
0.31

0.34
0.42
0.43
0.31

0.42
0.42
0.48
0.42
0.45
0.42
0.42
0.48
0.52
1.20
0.95
0.98
2.02
0.68
0.69
0.71

0.86
0.65
0.70
0.35
0.35
0.41

0.32
0.98
0.50
0.38
0.38
0.36
0.45
0.48
0.52

AF121

AF124
AF125
AF126
AF127
AF139
AF147

LINEAR IC's
Type

Price (f)

BRC1330 10.93
1.80
1.45
2.23
1.06
1.86
CA30284 1.06
CA3005
CA3012
CA3014
CA3018
CA3020

CA3028B 1.26
CA3045
1.35
CA3046
1.02
LM309K
1.98
MC1307P 11.32
MC1310P 12.94

MC1312P 2.20
MC1314P 3.85
MC1315P 4.16
MC1327P 11.86
MC1327P0
11.86

MCI330P 10.93
MC135OP 10.85
MC1351 P 10.90
MCI 352P 10.90

MC1353P 0.92
MC1355P 1.82
MC1357P 1.42
MC1358P 11.80
MC1358P0
11.85

MC1458G 0.98
MCI 496L

0.88

MC305IP 0.68
MFC4000B 0.86
MFC4060A 0.98
MFC6040 1.11
MIC1P
ML231
ML232
NE555

12.58
14.60
14.60

0.72
SAS5604 12.01
SAS570

12.01

Price (C)

Type

Type

AF149
AF178
AF179
AF180
AF181

AF186
AF202
AF239
AF240
AF279S
AL100
AL103
AU103
AU107
AU110
AU113
BC107*
BC108*
BC109*
BC113
BC114
BC115

8C116.

Price (C)

0.45
0.76
0.78
0.75
0.72
0.99
0.27
0.60
1.40
0.91
1.30
1.62

2.10
1.90
1.90
2.40
0.16
0.15
0.17
10.16
10.20
10.21
10.21

BC117
BC118
BC119

10.20
10.17

BC125.

10.22
10.24
10.17
10.20
10.19
10.20
10.20
10.30

BC126
BCI 32
BC134
BC135
BC136
BCI 37
BC138
BC140
BC141

BC142
BC143
BC147*
BC148*
BC149.1

BCI 52
BCI 53
BC154

BC157/
BC158.

0.32

0.90
0.95
0.29
0.35
10.12
10.11

10.13
10.25
10.20
10.20
10.13
10.12

Type
Price If)
SC9503P 11.48

SC9504 p

SL414A
SL432A
SL439
SL90113

11.42
1.91

2.52
1.50
14.10

15.50
SL9I 7B
SN72440N 12.21
SN76001 N 11.45

SN76003N 2.24
SN76013N 1.60
SN76013N01.25
SN76023N 1.50
SN76023ND1.25

BC159.
BC160

10.14

0.78
0.80

BC161

BC1678
BC1688
BC169C
BC170.
BC171*

10.15
10.14
10.15
10.15
10.15
BCI 72'
10.14
BC173.
10.22
BC1744 & B
10.26
BCI 76
0.22
BC177*
0.20
BC178*
0.22
BC179.
0.28
BC182.
10.14
BC1821. 10.14
BC183'
10.14
BC18312) 10.14
BC184°
10.14
8C1841. 10.14
BC186
0.25

80187
BC192
BC207*
BC208

0.27
0.56

10.14
10.12
BC212.
10.17
BC212L/ 10.17
8C213*
10.16
BC2131. 10.16
8C214).
10.17
BC2141. 10.17
BC237*
10.16
BC238.
10.15
BC239C
10.23
BC2514 & B
10.27
BC2524* 10.25
BC253B
10.38
BC26I A
0.28
BC2624* 0.26
BC263B
0.27
BC267
0.16
BC268C
0.14
BC294
10.37
BC300
0.60
Type

TAA960
TAD100

Price (

11.35
12.66

TBA1204 10.90
TBA1205 10.99
TBA2404 13.98
TBA281

TBA395
TBA396

12.07
12.58
12.40

TBA480Q 11.84
TBA500

11.99

TBA5000 12.00
TBA510

11.99

TBA520Q 12.98
TBA530

11.98

TBA530Q 12.50

SN76033N 2.24

TBA540

SN76110N 12.30
SN76226N 13.15

TBA5400 13.22
TBA550Q 14.10
TBA560C 13.13

SN76227N 11 .85

SN76502N 11.92
SN76530P 11.85
SN76533N 11.20
SN76544N 11.85
SN76660N 10.60
SN76666N 10.90
TA7073P 13.61
TAA300
13.85
TAA320
0.94

TAA3504 11.96
TAA435
TAA450
TAA550
TAA570
TAA611A
TAA611B

11.70
13.39
10.60
12.30
1.70
1.86

TAA621AX12.43
TAA630Q 3.91
TAA6305 4.18
TAA661B 1.75
TAA700
13.90
TAA840
13.38
TAA861A 0.95

13.21

TBA560CQ13.22
TBA570
11.29
TBA641412
2.55
T8A673
12.19
TBA700
12.50
TBA7204Q12.38

T84720Q 12.38
TBA7504 12.07
TBA750Q 12.07
784800
2.40
TBA810AS 1.95
TBA920Q 13.68
TBA940
TBA950
TBA990

11.95
13.88
12.90

TBA990Q 13.35
TCA2704 13.55
TC42700013.55
TC42700 13.56
TCA800
5.56
TDA440
ZN414

14.10
11.45

Type
BC301

Price (C)

0.35
0.60
BC3074 & 8
BC303

10.17

8C308 & 410.17
BC30911

BC317*
BC318C
BC3 1 9C

BC320
BC322
BC323
BC327
BC328
BC337
BC338

10.17
10.22
10.23
10.26
10.28
10.24

0.68
10.23
10.23
10.24
10.19

BC348A & B
10.17
BC349A &
10.17

BC3504* 10.20
BC3514. 10.18
BC352A' 10.24
BC360
0.24
BC441
BC461

BC477
BC478
BC479

BC547.
BC548*
BC549*
BC550
BC556
BC557*

BC558.
BC559*
BD115
BD123
8D124
BD130Y
8D131

80132
BD133
BD135

0.22
0.59
0.78
0.20
0.19
0.19

80157
80160
80163
8D177

BF127
BF137F
BF152

13E125

0.32

BF158
8E159
BF160

10.25
10.27
10.22

BF161

0.45
tO.65

BFI62
8F164
8F166

1.15
1.50
0.78
0.91
2.20
0.52
0.75
0.69
0.62
0.69
0.70
2.58
1.65
0.98
1.17
0.41

0.43
0.88
0.88
0.87
1.23
1.02
1.55

2.75
1.89
1.69
0.43
1.55

Price (f)
0.31
0.25
BYX1O
0.31
FSY11A
0.58

Type

BY206
BY238

FSY41A
TT44

17210
11827
77921
77922
11923
'171075
172001

172002
TT2003

0A10
0447
0481
0A90
0491
04200
04202
S2M1
S6M 1

TV20
N914
N916

0.51

0 08
0.63
0.80
0.12
0.12
0.18
0.15
0.12
0.13
0.25
0.37
0.15
0.17
0.10
0.12
0.10
0.13
0.38
0.49
2.25
0.07
0.09

N1184
1.10
N1185
1.30
N4001 ww 0.05
N4002
0.06
N4003
0.07
N4004
0.08
N4005
0.09
N4007
0.14
N4148
0.06
N4448
0.10
N5400
0.16
N5401
0.17
S44
0.07
S920
0.09
S921

We are the largest stockists in the south of Ireland
of clean used T.V. sets.

BUSH - PHILIPS - FERGUSON ETC.
Mono D/S from £15.00 each

PYE and BUSH Colour from £140 working
Visit our warehouse and see for yourself.
Fresh Stocks Weekly.

Representative will call on request.
Delivery can be arranged.

T.V. WHOLESALE DISTRIBUTORS LTD.
E.D.I. HOUSE,
Kylemore Park West Industrial Estate,
Dublin 10. Tel. 364139 or 791995.

0.12

10.19

BF 1 57

0.86

SOUTHERN IRELAND DEALERS
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8E123

BD201
BD202
BD222
BD225
BD232
BD233
BD234
BD235
BD236
BD237

0.71

0.30
0.45
0.55
0.85
0.58
0.55
0.68
0.78

13F121

BF163

BD438
BD517
BD518
BD519
BD520
BD599
BD600
8DX14
BDX18
BDX32
BUX64A
BDX65A
BOY16A
BDY18

0.42

1.65
0.67
0.58
0.59
1.04
0.90
1.18
1.43

1.07

8E120

0.61

80437

0.51

0.51

Price

80187
80188
80189

BD410

0.93
0.98
0.88
1.56
0.48
0.54

BY126
0.16
BY122www.0.18
BY133
0.35
BY140
1.40
BY164
0.75
BY176
2.80
BY179
0.83
BY182
1.14
BY199
0.29

BDY20
BF115
BF117

80238
80253

10.13
10.12
10.15
10.15
10.18
10.14
10.13
10.15

DIODES
Type
Price (f)
AA113
0.17
AA119
0.13
AAZ13
0.30
AYI02
1.86
BA100
0.24
84102
0.25
BA104
0.19
BA110
0.80
BA111
0.70
BA112
0.85
84115
0.15
BA121
0.85
BA129
0.39
BA145
0.19
BAI 48
0.19
BA154
0.19
BAI 55
0.19
BA156
0.15
BA157
0.25
84158
0.28
BA201
0.13
BAX13
0.08
BAX16
0.10
BAY72
0.18
881048
0.52
BB105B
0.52
86105G
0.45
8E1110E1
0.45
BR100
0.40
BY100
0.35
BY103
0.35
BY118
1.10

Price If)
0.46
0.48
0.52
0.55
0.59
B0144
2.24
BD 1 45
0.75

Type

BDI 36
BD137
BDI 38
BDI 39
BDI 40

BD178
BD181
BDI 82
BDI 83
BD184

BC3474. 10.17

BC377

Type

10.65
10.95

0.38
0.52
0.30
0.36
0.38
0.42
0.36
0.35
0.44
0.52

BF167
8F173
BF177
BF178
BF179
BF180
BF181
BF182
BF183

BF184
8E185
BF194°
ElF195*
BF196
8E197
BF198
BF199
BF200
BF218
BF224J

0.31

0.28
10.12
10.11

10.14
10.15
10.29
10.29

BF241

BF244
BF245B
BF255
8F2561_.
BF257

BF258

BF259
BF262
BF263
BF270
BF271

BF273
BF274
BF333
BF336
BF337
BF338
BF355
BF362
BF363
BF457
BF458
BF459
BF594
BF596
BF597
BFR39
BFR40
BFR41

BFR60
BFR61
BFR62

BFR79
BFR80
BFR81
BFT41
BFT43
BFW11
BFVV30

0.61

0.64
0.62
0.47
0.52
10.33
10.34

0.67
0.43
0.4e
0.58
0.62

0.91
10.16
10.17
10.17

0.33
0.29
0.26
0.35
0.29
0.28
0.36
0.32
0.28
0.48
0.55
0.66
2.17

10.20
10.32
10.31
10.37

BFY51
BFY52

0.31

10.68
10.58
10.49

BFY90
BLY15A
BR101
BRC4443
BRY39

MDR'S ETC.
Type
Price If)
E2952Z
/01

10.21
10.21

/02
E298CD

t0.20

/A258
E298ED

/A258
/A260
/A262
/A265
/P268

10.18
10.18
10.18
10.18

t0.18

E298ZZ

/05
10.20
/06
10.18
129900/P116 P354 all 10.17
E299DH
/P230 10.72

2322 554
02221 10.59
VA1015 10.78
VA1026
10.64
VA1033/34/38/
39/40/53
all 10.17

VA1055s/56s/
66s/67s/

all 10.21

VA1077 10.27
VA1096/97/98
all 10.19

VA1104 10.44
11.40
VA8650
2322. 662,
11.20
98003

ECC82
EF80
EF183

EF184
EH90
EL34
PCC84
PCC85
PCC89
PCC189
PCF80
PCF86
PCF200
PCF801
PCF802
PCL82
PCL83
PCL84
PCL86

BU126
BU133
BU204
BU205
BU206
BU208
BU407
BUY78
BUY79
C106D
E1222
E5024
GET872

MC140
MJE340
MJE34 1

MJE370
MJE371

MJE520
MJE521

MPSUO5
MPSUO6

MPSU55
MPSU56

0C26
0C28
0C35
0C36

113.54

10.54
10.54
10.54
10.70
10.70
10.94
11.08
10.65
10.79
10.74
10.94
10.65
10.74
11.16
10.74
10.79
10.65
10.74
10.65
10.74

PL504
PL508
PL509
PL802
PY81/800

PY500A

10.94
11.080.94

10.79
11.05
11.33
13.10
13.25
10.58
11.45

1.77

0N2364

2.02
2.24
2.97
3.16

R2008B

1.12
2.66
2.85

0.89
0.47
10.19

0.46
10.36

0.68
0.72
0.74
0.79
0.85
0.95
1.20
1.95
0.78

0.66
0.76
1.26
1.32

0.90
1.19
0.93
0.88

112010B

TIC44
TIC46
TIP29A

TIP304
TIP3 IA
TIP32A
TIP33A
TIP34A
TIP41A
TIP42A
TIP2955
TIP3055
TIS43
TIS73
TIS90
TIS91

27X108
ZTX109
ZTX213
27X300
ZTX304
ZTX500
ZTX502
ZTX504
2N696
2N697

2N706
2N708
2N914
2N916
2N1164
2N1304
2N1711

RESISTORS
Carbon Film (5%)t
}W 5.6 0-330K 01E12)
1W 10 0-10M 0 (E24)
1W 10 0-10M 0 (E12)
2W 10 0-10M CI1E6)
VVirawound(516)
20W 0.22 0-270 0

9P0CL580005/85tr.
PF L200
PL36
PL81
PL84

0072

3.15
2.18

MJE2955
MJE3000
MJE3055
MPF102 10.40
MPS6566 10.31
MPS405 10.47
MPS406 10.48
MPSA55 10.50
MPS456 10.53

0.30
1.37
1.09
0.47
0.76
0.58

VALVES
Type
Price If)
DY86/87
DY802

8U108

0C44
0C45
0071
0081
°CBI D
0C139
0C140
0C170
0C171

BU105/02 1.95

0.28
0.33
0.30
0.53
0.33

ZEN ER DIODES
21p each
400mW plastic 3.0-33V
20p each
1/1.3W plastic 3.3-180V
99p each
1.5W flange 4.7-75V
67p each
2.5W plastic 7.5-75V
92p each
20W stud 7.5-75V
£6.88 each
75W stud 7.5-75V

Price (f)

Type

0042

0.68
0.84

10.19
10.20

0.49
0.53

Price If)
10.48
10.44
1.50
1.99
1.45
5.18
2.86
8U105
1.95
Type

BRY55
BRY56
BT106
BT109
BT1I 6
BT119
BU102

10.62
10.62

BFW59
BFW60
BFW90
BFX29
BFX84
BFY18
BFY50

0.66
0.42

8F240

Price (C)

Type

4W 1.0 0-10k 0
7W 1.0 0-22k 0

Type

Price (C)

0.55 2N1893
0.40
0.51
0.34 2N2102
2N22214 0.50
0.32
0.73 2N22224 0.52
0.73 2N2369A 0.44
0.56
0.53 2N2484
0.75
2N2646
0.57
1.36
0.76 2N2696
0.80 2N2904 0.42
0.34 2N2905° 0.33
0.34 2N2926G 10.15
0.72 2N29260 10.14
2N2926Y 10.14
2.25
1.12
2N2955
2.66
0.25
11).29102N3053
0.62
10.44 2N3054
0.70
0.49 2N3055
0.58 2N3702 10.19
2N3703 10.18
0.62
2N3704 10.18
0.67
1.85
0.99 2N3771
2N3772
1.92
1.73
2.90
0.80 2N3773
2N3819 10.35 mr1`..
0.91
1.72
2N3866
1.78
2N3904 10.24
0.67
10.38 2N3905 10.26
0.57
11.36 2N4032
0.60
2N4036
10.23
10.25 2N4058 10.18
10.13
10.14
10.21
10.16
10.24
10.17
10.19
10.30

0.30
0.36
0.16
0.36
0.21

0.24
3.60
0.55
0.45

2N4291 10.27
2N4392
2.84
2.40
2N4902
2N4921
0.61
2N5060 10.32
0.46
2N5294
2N5296
0.62
1.06
2N5496
0.71
2N6178
1.39
2N6180
2SC643A
1.36

2SC1172Y 2.80
2S0234
0.89
40361
0.48
40362
0.50
40595
1.39
40654
0.81

ea

Alternative gain versions
available on items Marked

391
3p

COLOUR BAR
GENERATORS

5p
9p

18p

22p
24p
28p
33p

11W 1.0 0-22k 0
17W 1.0 0-22k 0
COLOURTEXT ADAPTOR

LABGEAR 7026
Full facility colourtext decoder

to place between aerial and
receiver. All you would expect
of a quality, ready-made unit.
Leaflet on request.
1E340.20
EMEMBER NOT A KIT

Labgear CM6052/DEL VHF/

UHF gives standard 8 bard
colour bars variable tuning

front panel on/off switch
sync trigger output
blank raster red raster
crosshatch - greyscale step wedge colour bar centre
cross dot pattern centre
dot.
£182.25
.

VHF TO UHF
CONVERTERSI
Labgear "Televerta"
for
DX-ing, or uhf receiver
on
relay systems,

use

Eire, etc. Type CM6022/RA,

te24.40

P. & P.: UK: E0.12 per order. Overseas: At cost.
Please add VAT at 8%, and 121% on items marked t.
This advertisement shows lnly part of our range. Our
lists show 7400 series. op. amps., scr's etc.. hardware,
capacitors, special t.v. items, many more transistors,
diodes, i.c's & valves and full Labgear range.

Giro A/C 23 532 4000 A/C facilities available.

EAST CORNWALL
COMPONENTS
CALLINGTON - CORNWALL

PL17 7DW
TEL: CALLINGTON 105793) 2637. TELEX: 35644.
(OFFICE OPEN 9.30-5.00 Mon -Fri)

REBUILT COLOUR TUBES
ALL SIZES AVAILABLE
Full range of rebuilt mono tubes available,
Standard, Rimband and Twin Panel.

* Complete new gun fitted to every tube.
* 12 months' guarantee.
* 19 years' experience in tube rebuilding.
* Trade enquiries welcomed.

N.G.T. ELECTRONICS LTD.
120. Selhurst Road, London, S.E.25.
Telephone: 01-771 3535
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llT_M [ECM]
YEAR OF VIDEO?

ASSISTANT EDITOR

It's been announced that 1978 may be the year of video. If not, it'll be 1979; or
maybe 1980. Previously it was going to be 1977, but that wasn't too good a year
for anything, was it? What video though? The very word video seems to conjure
up in some minds the belief that a vast new world, bringing untold wealth to the
poor old TV trade and scope for all manner of spin-offs, is about to open up
before us. Rather like the audio one did. If you remember, we used to listen to our

Luke Theodossiou

gramophones (what?!). Then instead we started listening to our record

ART EDITOR

reproducers. We had had sound systems (one thinks instinctively of acoustic feedback on Speech Day), and of course hi fi (though not the term) goes back to the

EDITOR
John A. Reddihough

Roy Palmer

ADVERTS MANAGER
Roy Smith

01-261 6671

CLASSIFIED ADVERTS
Colin R. Brown

01-261 5762

thirties when there were some excellent amplifiers and loudspeakers around your seventies pop groups would be more than happy with some of those cinema
loudspeakers. Then all of a sudden we had to forget these old terms and start
talking of audio and music centres instead.
Likewise some of us (not me, quite!) had been watching our television sets since
1936. And we knew perfectly well that what was involved was a video signal from

the camera eventually ending up as an input to our video amplifier which
modulated our c.r.t. Come about 1970 however and some bright spark
somewhere decided to start waffling on about video. A simple word with a hint of
a million thrills - and the prospect of a new subject for the non -expert to make
themselves out to be authorities on! Is the word television likely to become as

dead as gramophone and wireless (always an odd term for a box packed with
wire!)? Some who would probably approve - if any of them are still around - are
those who long battled against the bastard word television. You see, tele comes
from the Greek far and vision from the Latin see, and it's just not done to mix
them up. Except that it is of course, as time has proved.

Seriously though, audio did signify the advent of an expanding technology.

Tape mechanisms, better transducers, and improvements in signal storage
systems (records/tapes) to be precise. And when it comes to video there has, as
we pointed out recently, been a rapid increase in recent times in the things you
can do with TV (oops, video!) signals and sets. TV games for a start have been
rather more successful than some of us, who remembered the early days of audio
tape recorders, thought they would. Most of those early Elizabethan, Sound and
Walton tape recorders turned out to be two-day wonders for their owners: once
they'd recorded themselves, mum, dad and a couple of friends the thing tended to
be stored atop the wardrobe and forgotten about. Many of us thought that TV

games would suffer a similar fate, but then people don't have wardrobes
nowadays, they have storage units.

.

. .

What the "year of video" means however - should it ever put in an
appearance - is the year when the predicted take -off of the videocassette and/or
video disc market occurs. Much depends of course on whether products giving
good performance at a reasonable price come on offer. Video discs do not at
present seem to be an acceptable proposition, on performance grounds. They
either don't give enough playing time, or the signal leaves something to be desired.

Solutions may be found, but the right formula has not yet been struck. The
problem some of us foresee with VCRs is a price barrier. The Philips N1700 VCR
gives excellent performance for example, but at around £750 not many people are

going to rush out and buy one. Some have and others will find that for various
professional reasons the VCR is a worthwhile piece of equipment. But we suspect
that in the likely economic climate of the foreseeable future the vast majority of
people will not feel even the slightest temptation to go out and buy. They might
rent, since that doesn't hurt the pocket so much, and this is something of a twinkle
in the eyes of the renters just now. What would make all the difference is a substantial fall in prices, and if that happens it'll probably be because the

Japanese have invested in massive production capacity, thereby chopping unit

costs. For what they're worth however, our own feelings are that the video
market, certainly in the UK, is going to be a small, slow -moving one for a long
time to come.
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Teletoaics
IBA'S DIGITAL TV BREAKTHROUGH
IBA engineers have demonstrated the world's first digital
videotape recording system capable of producing high quality colour pictures on one inch tape at a speed of under
ten inches a second. The new system was first unveiled at the

IEE as part of a number of demonstrations of new digital
techniques in television broadcasting, and represents a
major advance since IBA engineers last year demonstrated
an experimental all digital studio of the future. The digital
recording system has been developed as part of a series of
studies to assess the potential of new helical -scan videotape
recorders adapted for digital recording, and with the aim of

establishing international digital television standards. A
novel coding system has been devised, and the IBA regard a
practical digital recorder as a key element in the wider use
of digital techniques in television studios. The system uses a

BCN 1 in. segmented recorder made by Bosch-Fernseh
who have carried out the modifications required for it to
operate with the IBA system. Preliminary investigations
have also been carried out with a Sony 1 in. non -segmented
machine. The basic system can be used with static head or
other 1 in. helical -scan machines.
The advantage of using digital techniques for recording is
that there is no significant impairment of the signal due to

the system suitable for use with NTSC or SECAM signals.
The IBA have patented the techniques used in the recording
system.

NEW FAST RECTIFIERS
ITT Semiconductors have announced that their BY196,
BY197, BY198 and BY199 fast rectifier diodes have been
superseded by types BY296, BY297, BY298 and BY299.

The new diodes are housed in a slightly larger plastic
moulded case and have thicker leads. This makes possible a
higher current rating - 2A. The diodes are normally used as

rectifiers in line scan derived power supplies and similar
applications. Using the newer diodes for replacement
purposes should give increased reliability.

PROGRAMMABLE GAMES
One of the first programmable TV games units is to be
introduced shortly by Radofin Electronics. The basic
system consists of two hand-held control units and a master
unit which comes complete with one cartridge -like

"programme" box. This slots into the master control unit
and provides a total of ten games. The retail price is likely

the recording process - a major proportion of the total

to be under £30. The consumer can buy additional

picture degradation in the whole broadcasting process is
due to the use of analogue VTRs. An important feature of
the IBA's system is that no bit rate reduction of the picture

programmes (ten games each) at around £10. Apart from
straightforward games, it's envisaged that programmes

information is necessary. Signal sampling for the PAL 625 line demonstrations is at twice the colour subcarrier
frequency, representing a digital bit rate of about 80Mb/s,
and there appears to be no need for major changes to make

which can be used for educational purposes,

e.g. in

conjunction with correspondence courses etc., will be made
available.
Radofin

Electronics, which is

one of the

largest

manufacturers of TV games and similar products such as

One of the first of the new generation of TV games units, providing a wider variety of more complex games. The black
box slotted into the master unit on the right-hand side contains the programmes for ten games. See item above.
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calculators, predicts that home computers will be available
at a realistic price within the next two years.

VIDEO
The Japanese firm JVC is considering releasing on the UK
market a "video package" consisting of a portable video
recorder and a colour camera. The price would lie in the
range <£1,090-£1,117, depending on whether the camera is
fitted with a zoom lens. The system is aimed at
photographers who use standard cine cameras.
RCA has closed its Selectavision VCR production line in
the US and has also abandoned development work on its

capacitive video disc. Both decisions are due to the
restricted playing time (one hour) of the systems. The disc
gave half an hour per side. A new disc, carrying surface
modulation and capable of an hour's playing time per side,
is being developed. On the VCR side, RCA has started to
market four-hour, skip -field VHS VCRs under licence from
Matsushita at a price of around $1,000.
Sony have issued a warning about US -standard Sony

Betamax VCRs which are being converted by "certain
companies" for use with PAL and SECAM signals. Sony
point out that the modifications are not approved by them
and that they can provide no warranty. They propose to
introduce PAL Betamax machines in Europe in the middle
of next year, and point out that the final specification for
their machine has not been decided upon.

412a Hanworth Road, Hounslow, Middlesex
Telephone: 01-572 4668

PANEL
REPAIR/EXCHANGE
SERVICE
TRADE ONLY

THORN 2000 Series,)3000/3500Series,
8000/8500 Series.
GEC
Solid State 2110 Series.
PHILIPS G8
RBM
A802/823
DECC A Solid State 80 Series
GRUNDIG 6010 GB
VERY COMPETITIVE PRICES. 3 MONTHS' WARRANTY
FROM DATE OF OUR INVOICE. PRICES ON APPLICA-

TION. DISCOUNT FOR BULK PANEL ORDERS. 10
MIXED LESS 10%, 15 MIXED LESS 121%, 25 MIXED LESS

THE RENTERS
City stockbrokers

TELEVISION ELECTRONIC
DISTRIBUTION (SPARES) LTD.

Greene and Co. have issued

an

interesting report on the TV rental companies. They feel
that the trend towards concentration into fewer, large firms
will continue. The field is already dominated by four
companies, the largest being Thorn which accounts for
about 40% through its subsidiaries which include Radio
Rentals, DER, Rumbelows and Multi -Broadcast. The

15%,

100 MIXED LESS 20% - NO DISCOUNT ON

REPRINTS. 48 HOUR SERVICE WHEREVER POSSIBLE.
ALSO VERY COMPREHENSIVE RANGE OF MULLARD

TV COMPONENTS, CATALOGUE AVAILABLE ON
REQUEST.

other major companies are Granada, Rediffusion and
Electronic Rentals (Visionhire).

STATION OPENINGS
The following two relay stations are now in operation.

Caine (Wiltshire) BBC -1 channel 21, ITV (HTV West)
channel 24, BBC -2 channel 27. Receiving aerial group A
(vertical).

St. Dogmaels (Cardigan) ITV (HTV Wales) channel 23,
BBC -2 channel 26, BBC -Wales channel 33. Receiving

FULL RANGE OF

THORN RBM PHILIPS

aerial group A (vertical).

PYEINVICTAGEC
DECCATELPRO

AND MANY OTHER MAKES
90 04Y GIAR4NTE6 ON ILL REMIRS

THE NEW PYE PORTABLES

SAW 04,I /09I>. 9ERVIGE

statement that the new Pye
monochrome portables, mentioned in Teletopics last month,
Philips have issued a

are regarded as "the first positive move in an important

policy decision to manufacture more TV sets within
Britain" and turn the tide of TV imports. The tube is
imported from Taiwan, but if demand is sufficient it too
could be produced in the UK.

HIGH QUALITY REPAIRS - AT LOW COST

100 Ofr MORO& TOO

lAR6E OR SMALL

DEGAUSSING

The use of a pair of positive -temperature

We employ a large skilled Staff, who utilise some of the
most sophisticated Test equipment available, inclusive of
AUTOMATIC FAULT FINDING COMPUTORS together
with specially designed SERVICING JIGS which in short
means to you :-

coefficient

SEND FOR CATALOGUE
swae

OLSCOUNTS FOR WADE CONTRACTS

thermistors in a common pack to control the degaussing
current in colour receivers was mentioned in the November
1975 Teletopics. The technique has been adopted in several
recent chassis and type numbers have been announced. The
Mullard version carries the part number 2322-662-98009
(so their computer can recognise it!); the recently
introduced ITT version is type PT37P. Both units provide
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about 5A initial current through the coils, diminishing
rapidly to 5mA after 30 seconds and to below 2mA after

appearance - in the Thorn 3000 chassis. When the

three minutes.

transistor is switched on, current flows through the load, the

IBA PROMOTE BETTER VIEWING
Five short films, to be shown by ITV companies, have been
produced by the IBA to promote better viewing. The films
stress the role of the retail and rental trade, aerial installers

and broadcast engineers in providing viewers with good
pictures.

The five films are: (1) the importance of the receiving
aerial (30 seconds); (2) the importance of correct receiver
adjustment (60 seconds); (3) the expanding coverage of the
IBA transmitter networks (60 seconds); (4) new technical
developments in television broadcasting (60 seconds); (5)
controlling the day-to-day quality of ITV broadcasts (30
seconds).

The film on receiver adjustment is backed by a special
dealers and rental companies
encouraged to distribute to viewers.
leaflet which

will

be

The series circuit (a) was the first to put in a practical
inductor L and the transistor. Diode D is reverse biased.
When the transistor is switched off, a negative pulse
appears at the cathode of the diode - due to the collapse of

the magnetic field around the inductor - and current
continues to flow, this time via the load, the inductor and
the diode. You can see that the whole thing is very similar to
the standard transistor line output stage, where D would be
the efficiency diode. More recently this type of circuit has
appeared in the Tandberg CTV3 chassis.
The parallel circuit (b) is used in the ITT CVC20 chassis
and its derivatives, the Thorn 4000 chassis, and is the basis

of the blocking oscillator arrangement used in the Rank
T20A and Tandberg CTV2 chassis. When the transistor is

switched on, current flows via the transistor and the
inductor. The diode is again reverse biased, this time
isolating the load. When the transistor is switched off, a
positive pulse appears at the anode of the diode which acts
as a normal half -wave rectifier.

SANYO SEEK EUROPEAN SITE
The latest Japanese setmaker to announce that it intends to
start TV manufacture in Europe is Sanyo. Following the
dispute over Hitachi's proposed Durham plant, it's unlikely
that Sanyo will consider the UK. Sanyo became established
in the US a few months back when it bought a major plant
which supplies the mail order house Sears Roebuck. Most

major Japanese setmakers now have plants in both the
USA and Europe, clearly with the aim of avoiding the

The most significant difference between the circuits is

that current flows continuously via the load and the
inductor in the series circuit, while in the parallel circuit
energy is first stored in the inductor and is then transferred
to the load during the succeeding half cycle. In
consequence, the ripple with the parallel circuit is twice that
with the series circuit and the smoothing components need
to be of correspondingly higher value. The parallel circuit

effects of possible future trade restrictions.

has the advantage that the load is not powered should the
chopper transistor go short-circuit. Protection against this

SWITCH -MODE POWER SUPPLIES

eventuality must be provided in the series circuit.

Since switch -mode power supply circuits are becoming ever

more common in TV receivers it might be an idea to run
over the basics briefly again, especially as some of the
rather involved practical circuit diagrams make it difficult
to see at a glance exactly which type of circuit is in fact
being used. There are only two basic circuits, shown in Fig.
1(a) and (b). The idea is that the mains supply is rectified
and presented to a chopper transistor which is switched on
and off by a square drive waveform at its base. By varying

the on/off time (the mark/space ratio to use the lingo) in
each cycle of the drive waveform, a regulated output is
obtained. The basic essentials are the chopper transistor, a
diode, an inductive reservoir, smoothing components and a
drive circuit.

The arrangement shown in Fig. 1(a) is called a series
circuit or forward converter, while that shown in Fig. 1(b) is
called a parallel circuit or flyback converter. We prefer the
terms series and parallel - they're simpler - indicating that
the inductor is in series or parallel with the load
respectively.

Another advantage of the parallel circuit is that, as
shown at (c), it's possible to use a transformer to isolate the
load/chassis from the mains.
The Syclops circuit used in the Thorn 9000 chassis is a
variant of the shunt circuit, with the transistor driving two

transformers and acting as both chopper and line output
transistor. If you examine the circuits used in the chassis
mentioned above, you'll find that they all break down to the
basic series or parallel arrangement, though in the case of
the parallel circuit the chopper transistor is sometimes in
series with the inductor on the chassis side (e.g. the Thorn
Syclops circuit).

TIMEBASE IC DEVELOPMENT
In describing some of the basic aspects of the Rediffusion
Mk. III colour chassis last month (Teletopics, page 232) we

mentioned the TDA9400 i.c. which until now has not
appeared in a UK produced set. A brief description of the
device is in order therefore.

The TDA9400 and its sister the TDA9500 are the latest
versions of the relatively
Orve
lb)

Current flowing when transistor is on

Current flowing when transistor is off

IC)

D133]

Fig. 1: Basic switch -mode power supply circuits. (a) Series

circuit - the chopper transistor's inductive reservoir L is in
series with the load. (b) Parallel circuit, with the inductive
reservoir in parallel with the load. (c) Showing how a parallel
circuit can provide mains isolation.

290

well known TBA940 and

TBA950. The latter made its debut in the UK in the Rank
Z718 chassis, though it had been used by several
continental setmakers for some time. The basic difference
between the 940/9400 and the 950/9500 is that the former
are designed to provide direct drive to the driver transistor
in a transistor line timebase while the latter provide the
much shorter pulses required to drive the gate of the flyback
thyristor in a thyristor line output stage. The earlier and
later versions are very similar, but are not pin compatible.
In addition there are slight differences in the peripheral
circuitry, so they are not interchangeable for replacement
purposes.

The i.c.s comprise a sync separator with internal noise
suppression, a field sync pulse integrator, a line sync phase
TELEVISION APRIL 1978
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Fig. 2: Block diagram of the TDA9400/9500 sync separator/line generator i.c., also showing the peripheral circuitry.

comparator, a switching stage for automatic changeover to
adjust the phase comparator circuit's time -constant, the line

oscillator, a second phase control circuit, a burst gate
(sandcastle) pulse generator, an output stage, and an
undervoltage protection circuit. There are different output
stages in the "4" and "5" versions for the reasons already

Alternatively, since the conditions at pin 14 do not affect
the duration of the line -frequency output pulse this pin can
be used to provide horizontal shift (though this is effective

only with modern tubes). This technique is used in the
Rediffusion Mk. III chassis and is certainly a cost-effective
approach.

given. Fig. 2 shows a block diagram, together with the

The burst gating pulse is derived from the oscillator

recommended external circuitry.
The composite video signal (negative -going) enters the

sawtooth voltage and is synchronised with the incoming line
sync pulses.
The time -constant switch adjusts for the different

i.c. at pin 6, where the sync separator extracts the sync
pulses. A composite sync signal is available at pin 7 if
required, but this is not generally used in standard TV
applications. To ensure that noise spikes do not affect the

operation of the sync separator, a noise gate circuit is

conditions under off -air and VCR operation. When the
signals from the sync separator and phase comparator A
are in sync pin 10 is short-circuited to earth internally. The

time -constant of the filter network at pin 12 increases

range of the phase

included. This ensures disturbance -free operation under
most conditions and is unusual in requiring no external
components. The field sync pulse is obtained by internal
integration and limiting, appearing at pin 8. It can be used
to trigger all types of field oscillator circuits, including the
field timebase chips from SGS (TDA1170 and TDA1270)

therefore, reducing the

and ITT (TDA1044).
The line oscillator frequency is determined by the
0.01µF capacitor connected to pin 15. This is charged and
discharged periodically by two internal current sources. The

frequency changes due to the inherent short -comings of the
mechanical aspects of both VCRs and tapes, i.e. whenever

external resistance at pin 16 defines the charging current
and thus, in conjunction with the oscillator capacitor, the
line frequency.

Phase comparator A compares the sawtooth voltage
produced by the oscillator with the timing of the line sync
pulse. As a result, an a.f.c. voltage which locks the oscillator
frequency is produced. A frequency range limiter restricts
the frequency holding range.
The oscillator sawtooth voltage, which is in a fixed ratio

pull -in

comparator to ensure disturbance -free operation. For VCR
operation however the automatic switch over is blocked by
a positive voltage at pin 9. This reduces the time -constant at

12 and increases the phase comparator's control
current. In consequence there is a faster reaction to the
pin

flutter occurs the i.c. can track the rapid changes in
frequency and thereby compensate for them. Without this
compensation there is a tendency to line pulling, resembling
weak line sync.

The TDA9400 output stage consists of a Darlington
emitter -follower which is capable of delivering a maximum
of 600mA - necessary for driving a thyristor. The stage is

short-circuit protected to avoid disaster! The output stage
in the TDA9500 operates in the common -emitter
configuration. Its output current is limited to 50mA by the
value of the load resistor connected between pin 3 and the

to the line sync pulses, is also compared with the line
flyback pulses fed in at pin 11. This is done in a second

supply voltage.

phase comparator circuit. This action compensates for the
drift and delay times in the line driver and output stages.

switched off, a built-in protection circuit ensures that clearly
defined line -frequency output pulses are produced until the
voltage at pin 4 falls to 4V. Thereafter the i.c. shuts down.
This protection prevents the line output stage being

Leaving pin 14 open -circuit gives the normal phase position.

Phase displacement, which shows as a horizontal picture

If the supply voltage falls, for example when the set is

shift, can be corrected by feeding a current or voltage

damaged by undefined drive pulses, particularly if the

(obtained for example from a potential divider) to pin 14.

frequency is too low.
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Pulsed CRT Rejuvenator
Circuit design by W. E. Harrison,
text by P. G. Frazer

ALL cathode-ray tubes must ultimately reach the point
where the electron emission from the cathode falls to such a
low level that the picture displayed is no longer acceptable.
This is normally a gradual process which is easy to

recognise in its advanced state but can be confused with
impaired operation of the video circuits at an earlier stage.
The job of the video, luminance or an RGB output stage
is to amplify the small signal picture information voltages
presented to it into large voltage swings sufficient to drive

the emission of the c.r.t. between zero (black) and peak
white - this amplification has to be linear over a wide
frequency range. A video output stage therefore leads a
fairly hard life, and it's not surprising that its efficiency can

and does fall off, producing symptoms which in some
circumstances lead to suspicion about the c.r.t. It's prudent
therefore to check the video output device, particularly if it's
a valve, and the associated circuitry before condeming the
tube when the picture displayed lacks contrast or highlights.

Confusion normally arises only when the action of the
contrast control produces an unsatisfactory display, with
perhaps a tendency for the picture to become negative. The
action of the brightness control should however enable
suspicion to be removed from the tube, since it should result
in a bright, clean raster when advanced, with no tendency to
invert or blur the highlights. In the case of a monochrome
tube, failing cathode emission results in silvery highlights
with an overall grey appearance, improving only when the
brightness or contrast are reduced to relieve the demand on
the cathode's emitting surface.

Low Emission
While there are several possible tube defects, we are
concerned here with failure of the cathode to emit sufficient
electrons from its surface, i.e. the tube is losing emission.

This is often referred to as a "soft tube", which is not
strictly true as the term "soft" implies that the tube's
vacuum is impaired and that a degree of gas is present, i.e. it
is no longer "hard". The effect in this case is to impede the
normal electron beam and defocus it. This effect becomes

far more noticeable when the cathode emission is low,

which is why the term has become commonly used instead
of the more correct "low emission".

It is well known that some types of tube tend to lose
emission far more quickly than others, which on average
keep their hardness and emission for many years. Those
tubes which tend to lose emission early are those which can

be doctored to produce more acceptable results. Tubes
which have given sterling service over a period of many
years do not generally respond kindly to attempts to coax
292

them into giving a further period of service: the reason is
that the cathode emitting surface has been entirely used up
and is simply no longer there.

Failure Mechanism
In order to understand the failure mechanism, a brief
description of the cathode is necessary. The cathode
consists of a mixture of barium and strontium oxides
deposited on a nickel tube. During manufacture, the deposit

is initially a mixture of the carbonates, mixed with some
form of glue so that they adhere to the nickel tube. This glue
is burnt off during tube processing, which also converts the

carbonates to the oxides. During the cathode activation
process, which takes place after the tube has been

evacuated, some of the oxide is reduced to the appropriate
metal (i.e. barium or strontium). This free metal accounts
for some 0.01% of the deposit, but without it the cathode
simply will not emit electrons.

When a tube has been operating for some time, a layer
known as the "interface layer" grows between the oxide
deposit and the nickel core. It is due to the interaction of
silicon (present in nickel as an impurity) and the oxide layer.
For those with some knowledge of chemistry the reaction is
as follows:

Si + 4Ba0
Silicon

Barium
oxide

> Ba2SiO4 + 2Ba
Barium Barium
orthosilicate

The glassy layer of barium orthosilicate forms during the
activation process but usually has a resistance of less than

one ohm. As the tube ages, this resistance rises and the
cathode become less conductive.

Other Factors
There are two other significant causes of failure. One is
the action of gas on the cathode. Total tube evacuation is
virtually impossible, so there is always gas present from the
outset. The tube can also go soft with age: this accelerates
TELEVISION APRIL 1978

the chemical action on the cathode, as well as impeding the
flow of electrons towards the screen.
The other cause of failure is the formation of a carbon
deposit on the oxide layer. The carbon is a by-product of
the glue burning process used in bonding the oxide layer to
the nickel core. The mechanism is somewhat involved and is
less

relevant today due to

the different methods of

deposition used.

Restoring Emission
There are several means by which other tube faults can

be overcome, but only a few ways of restoring tube
emission. Again we stress that if the emitting surface has
been used up over a fair number of years one cannot expect
a further period of life. Efforts should be confined therefore
to those tubes which have lost emission inside say six years,
give or take a bit here and there.
The first possibility that springs to mind is to revert to the
activation process. This means overrunning the heater by
around 20% in order to increase its temperature. The best
way to do this is to remove the existing heater leads (and, if

they form part of a series heater chain as they do in most
monochrome receivers, joining them together to preserve

the continuity of the heater line) and install a separate
heater transformer which has provision for the required
heater voltage plus a 20% boost. The primary winding of
this transformer will require a 240V supply from the mains
(after the on/off switch).

Another and more elegant idea is to overrun the heater
for a short while, keeping the cathode potential low and
applying a higher potential to the grid, thus treating these

two elements as a diode in the conducting mode. By

connecting a meter in series with one lead we can record the
current. The initial current will be very small indeed, but will
increase with time and with the voltage applied to the grid.

When the current stops its slow rise (it must never be a
sudden surge), flattening out at say lmA, it can be assumed

that the cathode surface has been "treated" and normal
operation can be tried.

A third and more potent method consists of taking the
cathode to a low potential (earth) as before, but instead of
applying a steady positive voltage to the grid to coax up the
cathode emission a high pulse voltage is applied to the grid
for a very brief period, repeating this a few times. This
treatment is potentially more effective, but can sometimes
result in the destruction of the tube due to the electrode

another according to the voltages employed and the period
of reactivation specified.

Colour Tubes
While a failing colour tube suffers from the same
conditions as a failing monochrome one, the fact that there
are three guns to consider means that different symptoms
will be displayed. It's common for one gun to "go down"
before the other two, and though the colour produced by
this gun may be vaguely present on dark scenes the cathode
will not respond to normal drive and the colour concerned

intents and purposes be missing from the

will to all

displayed picture. The colour may on the other hand be
present, but may spread out and smear as the brightness
control is advanced, necessitating a low brightness control
setting and an unacceptably "muddy" appearance of the
displayed colours which will vary according to the brilliance

level. Generally speaking, colour tubes respond well to
reactivation.

The heater leads should be removed and insulated from
one another if a separate transformer is to be fitted, and of
course there are three grids and three cathodes to consider if all three guns need treatment, that is.

Circuit Features
The unit we are featuring this month is a compact pulse type reactivator which can be used in one of five ways: (1)
pulsed; (2) heater booster; (3) continuous; (4) continuous
with heater boosting; (5) pulsed with heater boosting. In this

way the unit may be used to advantage with all types of
tubes suffering from early emission failure symptoms.

The circuit, shown in Fig.

1,

is based on the RS

Components heater transformer (reference no. 196-224)
which has a 6.3V secondary with a 20% boost tap. This is a

straightforward way of operating the heater at a higher
temperature, the actual voltage being selected by SW2.
The mains is rectified by the half -wave rectifier DI and
smoothed by Cl. In the continuous mode (selected by SW3)
this voltage is fed to the c.r.t. grid via the 15W pygmy lamp
LP2 which serves as a current limiter.
In the pulsed mode, a 20V rail is developed across zener

diode D2 via dropper resistor R2. Capacitor C2 then

charges through R3, switching on transistor Tr 1. This in
turn energises the relay which switches the high -voltage line
to the c.r.t. grid. The other set of relay contacts short circuit
C2 and the base of Tr I to ground, de -energising the relay.

connections being blown open.

The cycle then repeats. D3 and C3 suppress spikes which
could appear at the relay and cause false triggering. The
unit produces pulses at the rate of one per second: this was

with any instructions therefore. These will vary from one to

considered to be the optimum.

Tube reactivators should be used in strict accordance
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lamp

SWIa

01
BY127

F S1

500mA

SW3
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_200.01
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Fig. 1: Circuit diagram of the unit. SW3 shown in the pulsed operation position.
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It could perhaps be argued that a meter should be
incorporated so that the current can be monitored during
the process. This can of course be very easily done by
externally connecting a 5mA f.s.d. meter in series with the
c.r.t. grid. It was felt that integrating the meter would raise
the cost of the unit as well as requiring a somewhat larger

rises very quickly and goes beyond 5mA, switch the
reactivator off immediately - otherwise there is a good
chance that the tube electrodes will be destroyed.
If this operation doesn't succeed, it can be repeated with
the boosted heater supply.

case.

Warning!
Construction
Construction is very straightforward if the printed board
and the recommended components are used. The pygmy
lamp is wired into the circuit and supported by a length of

22 s.w.g. tinned copper wire which is passed over the lamp
base and soldered onto the anchor points provided on the
board. Place a small piece of foam under the lamp base to
guard it against shocks, and lift it clear of the board. It was
thought preferable to have the unit disconnected from the
a.c. mains earth - just in case the receiver was left plugged
into the mains and possibly switched on. Disastrous results
could then be obtained, especially with some more modern

These last two processes, i.e. the continuous operation and
continuous operation with heater boost, are rather dangerous
for the tube because it is quite difficult to switch the unit off
in time if adverse reaction is observed. This is where pulsed

operation comes into its own. Under pulsed treatment the

tube has a chance - in the interval when no voltage is
applied to the grid - to dissipate the heat generated. In this
the risk of damage is much reduced. Pulsed
reactivation can be considered as "shock treatment" and is
generally more effective than continuous operation. It is
recommended therefore that continuous operation is tried
way

only if all else fails.

sets. It's as well to point out that the case is floating, so
extra care with construction is advised.

Using the Unit
To initiate reactivation, connect the c.r.t. heater to the unit
and operate it in boosted mode for about 15 minutes. If this
does not have any or enough effect continue the treatment
for an hour, monitoring the effect every 15 minutes. If this
fails, switch the unit to the normal 6.3V heater output and
connect the grid to the high -voltage output. Operate in the

continuous mode for a maximum of one minute, while
monitoring the current on an Avo or similar instrument
placed in series with the grid and switched to read 10mA
f.s.d. If the current is seen to rise slowly and settle at around
lmA, probable success is signified. If on the other hand it

Tube Sockets
Some readers may prefer to connect the unit to the tube
base via an appropriate tube socket arrangement, though
this is not fitted to the prototype. A B8H for monochrome
tubes and a B12-246 for the more recent colour tubes
should cover the majority of applications. Obviously for
comprehensive tube coverage several other sockets are
required. They can be mounted in a small plastic box, but a
switch must be fitted so that the cathode and grid
connections for colour tubes can be directed to the failing
gun - it's not sufficient to parallel the three guns as this can
cause failure of a good gun.
We regret that the bad weather conditions in the south

west at the time this issue was being passed for press
prevented us obtaining the PCB artwork and component
layout diagram for this project. Both diagrams will be published in the next issue and we regret any inconvenience
this may cause readers.

* Components List
Resistors:
220 7W w.w.
R1
15k 11W w.w.
R2
R3
100k 05W carbon film
Capacitors:
C1
22p 450V electrolytic
C2
100p 16V pluggable electrolytic
C3
220p 25V electolytic

Semiconductors:
D2
D3

BY127
BZX61 C20
IN4003

Tr1

BFY51

D1

Miscellaneous:
Mains transformer RS Components type 196-224
250V miniature neon indicator
LP2
15W pygmy lamp
SW1
Push on/push off mains switch RS Components
type 339-257
SW2 s.p.d.t. latching push-button switch
SW31 RS Components type 339-241
RLA
RS Components type 348-936 relay with holder
type 349-305
FS1
500mA anti -surge fuse and fuse holder
Case
RS Components type 509-967
P.c.b. Reference D046 from Readers PCB Services Ltd.
T1
LP1
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TV TELETEXT
DECODER
TROUBLE -SHOOTING AND REPAIR
SERVICE
To assist constructors who may encounter difficulties
with this project, Television Technical Services are
offering a trouble -shooting and repair service for the
various modules. The charges are as follows: modulator
£2; input card £4.50; memory card £3.50; display card
£4.50; i.f./data recovery card £4.50 (including

alignment) or £6 to include published modifications.
These charges include the cost of replacing minor
components,

and

return

postage.

Any

expensive

replacement parts needed will be notified to
constructors. Modules should be sent with remittance
and package able to withstand return mailing. Write or
phone for a quotation if you wish to send all four boards
for testing.

Television Technical Services,
PO Box 29,
Plymouth, Devon.
Tel: 0752 813245
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III
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Our latest project is a self-contained,
simple test -card generator which
produces a crosshatch pattern with a four step grey -scale and two frequency
gratings superimposed on it. The complete
pattern is surrounded with a castellated
border. The unit contains its own power
supply and features a one -chip crystal controlled s.p.g., and its own u.h.f.
modulator. It is a very useful tool for the
workshop and indispensable when
servicing in the field.

Plus start of new series
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Also

TRANSISTORS IN TELEVISION
CIRCUITRY

SERVICING THE B & 0
4000/5000/6000 CHASSIS

S. W. Amos, C.Eng., B.Sc., MIEE will be going
through the complete TV receiver analysing the
ways in which the properties of the various types
of transistor are used to obtain the performance
required. To start with, a survey of transistor types
and characteristics, and basic transistor circuits.

The chassis and its novel features are outlined,
guidance given on setting -up, and common faults
summarised.

PLUS ALL THE REGULAR FEATURES

Order your Copy on form below:
TO

(Name of Newsagent)

reserve/deliver the MAY issue of
TELEVISION (50p), on sale April 17th, and
continue every month until further notice.

Please
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Skantic Solid-state Colour Receivers
John Coombes

SEVERAL Swedish made Skantic colour chassis have been
released on the UK market. The first was a hybrid one. This

was followed by a solid-state chassis fitted with a 110°
delta -gun tube, the subject of this article. The next was very

similar and used most of the same printed panels: it was
fitted with a Toshiba in -line gun tube however and thus had
simplified convergence circuitry. There followed another

chassis with a Toshiba in -line gun c.r.t. but with more
extensive use made of i.c.s, while most recently a chassis
using the Philips/Mullard 20AX tube has been introduced.
A common feature of all the solid-state chassis is the use

of a switch -mode power supply employing a blocking

oscillator transistor as the switching device (chopper). The
circuit was originally devised by Siemens, and has been
described in these pages before in some detail - in

connection with the Tandberg CTV2 chassis (see the
October 1975 and May 1976 issues). More recently it has
put in an appearance in the new Rank T20 (20AX c.r.t.)
chassis.

The chassis dealt with

in these notes

features a
conventional BU208 transistor line output stage with diode

modulator for EW raster correction, a v.h.f./u.h.f. tuner,
and colour -difference tube drive. Fortunately, since some of

the circuitry is quite complex, the chassis is on the whole
very reliable and most of the faults are fairly simple to
diagnose.

If the customer complains that the low -frequency
channels come in at the high -frequency end the trouble is
usually a defective u.h.f. mixer transistor (Q102, type
AF240).
Patterning is sometimes troublesome. The usual causes
are either the tuning voltage decoupler in the tuner (C114,
0.001µF) or incorrect setting of the i.f. output coil (L24).
For low gain, check the setting of the tuner a.g.c. preset
control P231 on the i.f. panel. The i.f. strip itself is reliable,
but watch out for no video signals due to a dry jointed coil
(L206) in the video detector can Fi203. If sound/chroma
beat patterning is experienced, check the tuning of the
6MHz rejector coil L208, also the associated tuning
capacitor C222 (0.001µF).
Complete or intermittent loss of sound is generally due to
the TBA800 audio output i.c. On one or two cases however
I've come across an open -circuit loudspeaker. The speaker
switch (back of set) can also go open -circuit. The output

from the i.c. is coupled to the loudspeaker via C319
(470pF). This can also go open -circuit to cause loss of
sound. The power supply for the i.c. comes via a regulating
transistor (Q302, TIP31A). Low, distorted sound is usually
due to this transistor.
The luminance output transistor is Q406 (BF458). Loss

of luminance can be due to this transistor going opencircuit, or alternatively its collector load resistor 8430
(3.3E2) or the luminance delay line L403 going open-

Power Supplies
270V

One thing that's important is to set up the power supply
lines correctly. The stabilised "B3" voltage line should be
adjusted for 185V at zero beam current by means of the
potentiometer P601. Then check and adjust if necessary the
24V stabilised line: the preset concerned is P621 on the
power supply panel.
As with all sets, no results are often due to a blown mains
fuse. There are two, S621 and 5622 (both 3.15A anti -surge

BA159

Tr601

Blocking

oscillator

D610

185V

C609

BYX55-600

transformer
0602
0611

BU126

C610

C4610

30V

0

/1470

1: The parallel switch -mode power supply uses the

types), in the feeds to the mains bridge rectifier which,

Fig.

incidentally, is connected to provide a -290V output. The
usual cause is one or other of the associated mains filter
capacitors, C622 and C623 respectively (both 0.22µF),
having gone short-circuit. Alternatively one of the diodes

BU126 chopper transistor Q602 in a blocking oscillator circuit.

The primary winding of the blocking oscillator transformer
Tr601 acts as the inductive reservoir, feeding three half -wave
rectifiers.

D621 -D624 in the bridge may have gone short-circuit.

A dead set is often due to rectifier D611 (see Fig. 1)
going short-circuit. In this event it's wise to change the
chopper transistor Q602 (BU126) and its trigger thyristor

270V

24V
R4115

R-Y

from

82
5k

0414
BC547B

MC1327

101f

R-Y to

0022

3k3

CRT grid

pin 2

TY601 (BRY55/30) as well. Other causes of this symptom

350pH

are one or other of the reservoir capacitors C608/9/10

Clamp
voltage set
by brightness
control

having gone short-circuit. Replace as necessary and check
or change the associated rectifier diode which may have
been damaged by the overload.

6k8

.ol

Signal Faults

The most common tuner trouble is drift. Check the
setting of P281 on the tuner panel - it's in series with the
feed to the tuning potentiometers. Alternatively the 33V
stabliser diode D285 (ZTK33) could be faulty.
296
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Clamp
pulses
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Fig. 2: The colour -difference signal channels are unusual,
consisting of an emitter -follower driving a common -base
transistor output stage. The R-Y channel is shown above.
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Fig. 3: Block diagram of the receiver.

circuit. L403 can also develop a leak to chassis, and can be
responsible for colour displacement and flashes across the
screen.

The colour -difference output transistors are a.c. coupled
to the tube's grids, with double -diode clamps to maintain the
correct black level. The circuitry here is somewhat unusual.

One channel (R-Y) is shown in Fig. 2. The demodulated
R-Y signal from the MC1327 (alternative SN76227N) i.c.
is fed to an emitter -follower which drives a common -base
output stage. Loss of one colour or the other is usually due
to the appropriate output transistor's load resistor having
gone open -circuit (R4115, 10k52 in Fig. 2). Alternatively
the transistor may be open -circuit. The clamp diodes can
go short-circuit, causing an all red, blue or green picture.
More often however they develop a fault which can be
detected only by making a very careful resistance check.
The symptom is incorrect grey scale, with a red, blue or
green tint across the screen. It's interesting to note that the
clamp voltage is set by the brightness control.

In cases of no colour, check the voltages round the
4.43MHz reference oscillator transistor Q419 (BC237B).

There should be 23.5V at its collector, 5.2V at its base
and 4.9V at its emitter. C4129 (0.0047µF) which is in series

with the varicap diode can go short-circuit. On the
chrominance side, the MC1327/SN76227N i.c. should be
checked. There is also the possibility of a short-circuit in
can Fi406 which forms part of the quadrature phase shift

output to control the reference oscillator, the other an
output which is fed to the colour -killer circuit and to the
ident transistor Q421 (BC238C). The usual cause of no
ident is that Q421 has gone open -circuit, but the diodes in

the demodulator circuit (D435 and D436) can also be
responsible for this.

Timebase Faults
A TBA950 i.c. is used as the sync separator and line
oscillator. This i.c. is responsible for two faults occasionally
encountered: complete loss of sync, or weak line sync with
critical adjustment of the line hold control P803.
The only field timebase fault I've had is field jitter. The

usual cause is a faulty field output transistor (Q854, type
BD183). Less often the driver transistor Q853 (BC338) is

responsible. The use of a can of freezer

assists in
pinpointing the cause of this fault.
Loss of e.h.t. is usually due to the tripler being defective.
The only other cause I've come across is a short-circuit line
output transistor (Q703, BU208).

If the raster cannot be centred horizontally, check
D706 and D708 (BA158) which can go open -circuit.

Miscellaneous

The burst gate/amplifier stage drives three detectors: a

Convergence difficulties can be experienced due to D924
going open -circuit (red verticals displaced) or C925 (0.1µF)
going short-circuit (blue horizontal convergence out).
Finally, a very important warning. The chassis is at mid -

simple diode rectifier to provide the a.c.c. potential, and two

rail voltage. It should not be earthed via test equipment

network.

synchronous demodulators. One of these provides an
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Long -play VCRs:
The Philips N1700
S. R. Beaching, T.Eng (CE/)
THE new long -play machines achieve more than twice the

is the same or has changed only a little. They can be

playing time of the original Philips N1500 series of videocassette recorders by packing twice as much information on
to the tape. The 130 minutes' playing time is obtained by
recording on the same VC60 cassettes at less than half the
previous tape speed. How this is done is rather clever, and
it's been rumoured that Grundig had more than a little to do

assumed to be the same therefore, the eye not noticing. If
we lay (see Fig. 2) the lines of adjacent fields next to each

with the idea.

The original and the new long -play standards are
compared in Fig. 1. In the original N1500 system, there's a
gap called the guard band between each video track laid
down (one track equals one field, i.e. 312.5 lines), while the
two video heads are mounted 180° apart on the scanning

other, making sure that the phase of the R -Y colour difference signal is the same, then if head A picks up some

of head B's colour information it will add to rather than
interfere with the colour output. The eye will not notice this.

To put this into practice, the heads are mounted 179°
25' 45" ± 16" apart instead of 180° apart. This, together
with an angle of 3° 45' 52" between the drum and the
moving tape, means that the heads are shifted with respect

to each other by one line. Head A records and replays

drum. To increase the storage density, the tracks in the
long -play system are laid down side -by -side with no guard
bands, giving more video tracks per length of tape. Doing
this alone would not produce a workable system, since the
scanning head would pick up small amounts of magnetism

from adjacent tracks. Two things have been done to
overcome this problem.
First the head gaps are slanted at

180'

GOilead B

Head A DO
Gap

Speed 14.29 cm/sec

Sync track
Video track

for head 8

± 15°: thus

head A is tilted 30° with respect to head B. Now it's well

known that if you tilt an audio head the treble (high -

frequency) response is reduced. Frequency modulation is
used for the video signal, with a bandwidth of 3.3-4.8MHz
(which, incidentally, is higher than the 3-4.4MHz used on
the 1502). The idea then is that by tilting the heads one will

Video track
for head A

Audio track
Guard bands
(a)

H.---170* 25' 45-.-1

Head A

not reproduce anything recorded by the other and vice
versa. In consequence the tracks can lie happily side by

15.

r-ri

DO Head B

'

Speed 6.56 cm/sec

side.

You can prove this on an N1700. If the tracking control
is slowly adjusted the video mistracks, goes blank, and then

reappears. The blank bit of course is where one head is
scanning the other's track.

There's a snag however. The colour information is
modulated on to a low -frequency carrier - at 562.5kHz
to be precise. Gap tilting is not effective at this frequency,
so something else has to be done in addition in order to get
long -play colour reproduction.
As in all colour systems, the insensitivity of the human

eye to colour detail can be used as the basis of a

compromise. If you take two lines, one each from the same
part of adjacent fields, you will usually find that the colour

Video tracks adjacent.
No guard bands
Ib)

1: Comparison of the basic N1500 (a) and N1700 (b)
systems. In the 1500 the video track width is 130pm, the
distance between tracks 57pm and the distance between
track centres 187pm. In the 1700 the video track width is
85pm, the tracks are adjacent and in consequence the
Fig.

distance between track centres is also 85pm. The track length
is 16.5cm in both systems.

Line pulses

tilt l'15*

A

B

A

Fig. 2: Schematic (not to scale - head A's field contains 311.5

lines and head B's 313.5 lines) showing how lines with
The Philips N1700 VCR.
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identical colour phases are laid beside each other.
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311.5 lines therefore while head B records and replays
313.5 lines. This makes sure that lines with "identical"

circuit is overcome. The replay in fact is superb, easily as
good as a U-matic and certainly less noisy than the Grundig

colour and the same phase R -Y signal are side -by -side on
adjacent fields. Anyone thinking of fitting N1700 heads to
an N1502 machine and slowing it down must take this into
account.
The signal processing techniques used in the N1700 are
little different from those in the N1502, though the circuitry

VC 4000.

has been redesigned and rationalised. The N1502 had a
video input/output facility, and by adding an extra board
the N1512 audio-visual version was obtained. The circuit
functions in the N1700 are similar to the N1502 though

amplifier to give faster locking.

some features have been omitted. This makes modification

more difficult, though I'm working on this. There's no
microphone preamplifier for example, while the tuner
selector buttons are hard wired so that using channel 8 to
switch external inputs will involve a lot of rewiring at high
cost - say around £120.
Two distinct changes have been introduced. One is that
frequency and group delay correction are carried out by a
much more sophisticated unit called the signal preparation
module. This drives the u.h.f. modulator. The module also
provides VCR identification pulses. These little pulses sit on

the bottom of the line sync pulse: the idea is that they are
gated out in the receiver and used to switch automatically
the time -constant of the line sync circuit for VCR
operation. The second change is that by using wideband
record and playback amplifiers and better heads (which are
no more expensive that 1500 heads) the need for a crispener

The servo hasn't been altered much either. The main
changes here are a redesigned tracking and tape sync
module, and the addition of a speed discriminator in the
tape servo. This integrates the servo pulses, producing a d.c.

level which is buffered and added to the tape servo error
The power supply board is nothing like the one on the
previous models. Most of the tape transport and protection
circuitry uses CMOS i.c.s, CD4027 flip-flops and CD4001
NOR gates. There is also a third motor called the friction
motor. This is driven by a fairly elaborate circuit to keep the

forward take-up torque constant during threading,
unthreading and forward wind. A large capacitor is
included to maintain current through the motor for a short
time after the machine has been switched off.

The clock is a 24 hour, three day one, again controlled
by CMOS logic. It has a programmable recording time of up
to two hours. If two hours ten minutes or a full cassette is

required, the selector switch - which has positions lock,
start, length, day and set time - is left in the length instead
of the lock position for a remote recording.

I've not had many problems with the N1700 so far,
though I get the impression that some manufacturers should

put longer stop foil sensors on their cassettes: the N1700
rewinds at a very high speed, and I've had a lot of cassettes
that need reterminating after pulling off the end stop.
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Faults Analysed
Robin D. Smith
Snubber Trouble

so as we didn't have the right tripler with us we took the set

The problem with a GEC solid-state colour receiver seemed

back to the workshop. My assistant fitted a new tripler,

to be simple enough. The 3.15A mains fuse had blown

switched on and up came the picture. Good, he said, that's

badly, and on examination C58 was short-circuit and R69
burnt out (see Fig. 1). Replacements were fitted and on

that. The picture didn't look right to me however. No scorrection I said, which seemed to puzzle him. Now it's

switching the set on it jumped into life, displaying an
excellent picture with good convergence. Easy, and a

been my experience that many people don't understand this
business of scan correction, so let's explain.
If the tube face was spherical - see Fig. 2(a) - there'd be
no problem. The beam would travel across the face of the
tube at the same speed. With a relatively flat -faced tube
however - see Fig. 2(b) - the distance the beam travels for a

suitable charge was made.
The following day however the customer rang to say that
everything was o.k. except for "a thin white line running up
the screen at mains frequency". I said it was probably some

local interference that would soon go, but the customer
insisted that it wasn't there before the set had been repaired.
Here we go again I thought, but asked the customer to call
back and report further the following day. At nine o'clock
he was on my doorstep with the set!
When he'd gone I switched on and there was this white
line running up the picture at mains frequency, as he'd said.
I'd seen nothing like it before, so was rather puzzled. For
speed I changed the power supply and field timebase panels,

but the fault persisted. Now I knew I'd not touched any
other part of the set when carrying out the previous repair -

given angle of deflection varies across the screen. So
without correction the picture would be stretched at the
sides and compressed at the middle - giving the narrow
heads, broad shoulders symptom. To correct this we need to
slow the spot at the sides of the screen. It's easy enough to

do this by connecting in series with the line scan coils a
capacitor which tunes them to about half the line frequency.

The effect is to add a parabolic component to the scan
current.

Returning to the 1400, sure enough the s -correction
capacitor C107 (0.1µF) was short-circuit. Replacing it

not even lifted the chassis thereby disturbing wiring and
possibly causing an earth loop. I had a think, then decided
to phone GEC's Technical Liaison Officer at Slough. I've
spoken to him many times and he's always turned out to be
right. On telling him what I'd done he commented that the
time -constant of the network C58/R69, which he referred to
as a snubber network, was critical. Had I used a wide tolerance capacitor?
Well, I'd used an RS MDC type and the manual quoted a
tolerance of 20%, so I thought I was o.k. Tried another but
the fault was still there. I then opened up a new stock GEC

resulted in a linear scan but with reduced width, due to the
width control having burnt out. I can only assume that a
previous engineer had been called to attend to low width
and, overlooking the non -linearity, had simply advanced the

set to see what they were using: no brand name, just
0.22µF, 1 kV. So I thought let's pinch it and see what

revealed gross convergence errors which couldn't be

happens. Happily this got rid of the white line. But my initial

width control - with the result that the tripler had a
shortened lease of life.

Gross Convergence Errors
The customer who brought in his ITT set (CVC9 chassis)
reported "blue and yellow lines everywhere". Switching on

removed by adjustment since the various coils and preset
resistors were inoperative. A check up with the oscilloscope

profitable ten minute job had turned out to be a lengthy,
unprofitable one.

Equal
angles

Equal

Equal

distances

angles

Distances
vary

Scan Correction
The report on a set fitted with the Thorn 1400 chassis was
no picture, and on arriving we found the customer sitting
there with the set on, listening to the sound. The foul stink
told us immediately that the tripler had gone - the customer
said he thought it was the cat... .
The customer lived only a few yards from the workshop,
24

Degaussing circuit

3.154 = HT circuit

R69
270

Ib)

Fig. 2: (a) If the c.r.t. face was spherical, equal beam deflection
angles would mean the spot travelling equal distances across

type of capacitor used is

the c.r.t. screen. (b) With a flat faced tube however equal
deflection angles result in the spot travelling a greater
distance at the edges than at the centre of the screen. The
problem is overcome by using scan -correction - distorting
the scan waveform by adding a parabolic component. (c)
Shows a linear, uncorrected scan waveform, (d) a scan corrected waveform. The same problem arises with field
scanning of course. In this case correction is obtained by

important.

shaping the field drive waveform.

(C58,

R59)

connected

between the junction of
the mains filter coil and

against peak voltages. The
101071
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1: Snubber network

the anode of the thyristor
mains rectifier to chassis
to protect the thyristor

0'22
Mains

Fig.

(a)
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Detected
video

ANV.001
Sync -cancelled
video

Fig. 3: The video output stage used in the Rank A640 chassis.

plug connection I've been worried about the safety precautions we should observe. Particularly as the information
given by the factory inspectors seems misleading and open
to various interpretations. I've discussed this with many
people, all of whom have come up with different answers.
So before one of us electrocutes ourself, perhaps someone
could solve the problem once and for all.
To isolate a live chassis, a mains isolating transformer is
required. Fair enough. But should test equipment which has
an earth lead connected to the mains plug be connected to
the same isolation transformer, to a separate one, or should
the earth lead be disconnected and the equipment run from

the raw mains, or should the earth lead be left and the
equipment connected to the raw mains with only the set
having an isolated supply. . . ? Please help!!

The detected video signal is a.c. coupled to the output
pentode's control grid, a black -level correction circuit being
used to restore the black level at this point. This works as
follows. A proportion of the signals at the anodes of the video
output pentode and the sync separator are mixed, so that the
sync pulses are cancelled. The peak level of the resultant
signal represents black level therefore. This signal is detected
by 2MR9 so that a voltage corresponding to the black level is
developed across 2C81.

soon revealed the cause of the trouble: no flyback pulse
from pin 5 of the line output transformer to the covergence
circuit.

On inspection I found that the set had had a nasty knock

at some time: the metal chassis which holds the printed
board was warped, the warp being worst where the line
output transformer was mounted. One result was that pin 5
was dry -jointed. I decided to desolder the transformer to see
whether the pins could be inserted into the panel further.
Fortunately they could, and on resoldering the transformer
the convergence controls operated normally. A quick tickle
up produced an excellent picture.

Please note . . .
MITSUBISHI MODEL CT200B
In Faults Encountered in our February issue (page 185) it
was mentioned that when the fusible resistor R904,
connected across the series regulator transistors, goes open circuit the spring clip touches the chassis, blowing the fuse.
A way of avoiding this was suggested. Mitsubishi point out

however that the spring clip is deliberately intended to
contact the chassis on opening as a safety measure, drawing
attention to the fault by blowing the fuse. The arrangement

should not be altered therefore. The usual cause of the
resistor going open -circuit is a short-circuit line output
transistor. Alternatively a fault may have turned off the
series regulator transistors.

When the customer saw it he said he'd never seen a
picture like that since he'd bought it new three years

MONOCHROME PORTABLE
There is some ambiguity concerning the 6MHz ceramic

previously. On further questioning he said' he had thought
the picture normal until his neighbour had had a new set

filter used at the input to the TBA120S intercarrier sound
i.c. The circuit diagram and components list specify type
SFE6.0MA. This is a three -terminal, in -line device and is
the preferred type to use. The holes on the printed board
however are arranged to suit the SFC6.0MA filter. This has
four terminals, though only three are actually used. For
anyone using the SFC type filter the short terminal must not
be soldered to the board despite the hole for it. We do not
recommend using the SFC filter however since it can be
responsible for vision buzz on sound. The SFE6.0MA can

installed....

Intermittent Field Roll
Intermittent field roll was the problem on a Bush model
fitted with the Rank A640 chassis (the TV 161 series), and I

ran the set for about an hour before seeing this. It turned
out to be "black -level field roll", indicating that the trouble
was not in the timebase section.
Other symptoms observed were that the tube seemed to
be low while the brightness control couldn't be turned down

to give a good dark picture. Taking all these faults into
consideration, it seemed likely that something was wrong in
the video output stage (see Fig. 3). Sure enough, the anode

voltage was high and the cathode voltage low at only 2V
instead of 6V. The input signal is a.c. coupled, and there's a
black -level correction circuit. So there were several possi-

bilities. We pounced however on the large cathode
decoupler 2C45 (320µF) and on test this turned out to have

become a low resistance. So with 2C45 virtually short-

circuit inadequate cathode bias was being generated

explaining the poor picture, while the increased negative
feedback was upsetting the field sync pulses.

Comments Please
Since the introduction of colour sets whose chassis are at
either half or full mains potential irrespective of the mains
TELEVISION APRIL 1978

easily be coaxed into position with some gentle leg pulling.

ON -SCREEN CLOCK
As mentioned last month, there were some changes between
the circuit and the printed board in order to simplify board
layout. The changes (referring to the circuit) are as follows:
IC4c and IC4f are interchanged. The input pin of IC4c is
7, its output pin 6; the input pin of IC4f is 11, its output pin
12.

IC5a and IC5d are interchanged. The input pins of IC5a
are 13 and 12 and the output pin 11; the input pins of IC5d
are 8 and 9 and the output pin 10.
Three of the switches in IC 7 have been interchanged. The
gate time input is to pin 5, RV2 feeds pin 4 and the output

to K is at pin 3. The gate background input is to pin 12,
RV3 feeds pin 11 and the output to L is at pin 10. RV5
feeds pin 1, the output to N is at pin 2 and the gate hue
inputs are to pins 13 and 6 (the latter is unchanged). The
adjustments and external connections are not affected.
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LETTERS
TV COWBOYS
If you pick up a copy of a local evening newspaper and
glance at the list of classified adverts under the heading

Radio and Television Repairs you will often

find a

surprisingly long list of services on offer. Very few of the
adverts give the address of a bona fide company, most just
including a telephone number for you to ring after 6 p.m.

occur there'll be no record of who made the call, what was
replaced, or the cost of the repair. Unless a receipt is issued
it can be difficult to prove that any repair has been made at
all. The customer may then have no choice but to call in a
reputable TV servicing company.

There are many cases where a company making a
service call to a receiver that has been 'repaired' by a
cowboy finds that replacement parts for which the customer

The rates charged for servicing and for installing aerial
systems are well below the prices of the established

paid are not in the receiver while the original parts were
never faulty in the first place; or that damage inflicted on
the receiver during replacement of the faulty component is

servicing organisations, and rarely include VAT.

worse than the original fault.

Who are these people who can run a repair service so
efficiently that they are at your door in a matter of minutes,
but manage to keep the cost of the repair to a surprisingly
low figure? The majority are already in the servicing trade,
working for the large rental companies or the larger retail
outlets. If there is a set manufacturer in the area it is more
than likely that some of your local cowboys are shop floor
fault finders.

The way in which the cost of the repairs is kept low is

simple. Most have a company car, many of which are
unmarked, containing nearly all the field test equipment
needed together with a pretty fair selection of spares and
replacement panels. If the company car is marked, then it's
an easy matter to transfer the test equipment to a private
car or van before making the service call. Petrol,
depreciation and wear and tear on the car may all be paid

for by the company - together with many of the

The courts do deal with situations like this, members of
the servicing trade having to go to court (in the company's

time) to testify that the claimed repairs were not in fact
made. In one recent court case here a TV cowboy was
found guilty of a similar offence and was reported in a local
evening paper which advertised, and continues to advertise,
the services of the guilty defendant!
This whole situation is against the interest of the public,
the servicing trade and the self-employed serviceman. The
remedy is simple. Local evening papers that advertise the
services of people offering Radio and TV Repairs - or any
other form of repair service whether it be plumbing,
household wiring or car maintenance etc. - should include

in the advert a business name which is registered at
Companies House, and the address and telephone number
of that business. This simple step would make life for the
servicing trade and the self-employed much easier, because

components used for the repair! Another advantage that the
cowboy has is that he does not pay income tax and is not
plagued by the time consuming problems of VAT. He's paid
cash for the job, and that goes straight into his pocket with
little or no overheads.
There are of course many people who advertise in this
manner and are self-employed, running a valid registered

they would then be competing on equal terms. The

business. But they seem to be very few and far between

income cannot object to the small financial outlay that
would assure them a fair, competitive and therefore

because of the increasing numbers of part time competitors.
The legitimate self-employed person advertising in this way

has much the same overheads and paper work as a large
servicing company, though on a smaller scale. With the
competition they're faced with at the moment, they have the

choice of keeping their prices in line with the larger TV

companies and accepting a smaller proportion of the
market, or lowering their prices to fall into line with the part

time competitors, accepting a situation where the profit
margin is barely enough to stay in business.

Not only is this situation against the interest of the
legitimate radio and TV servicing trade: it also puts the
prospective customer in a difficult situation. They have the
choice of paying one of the many retail outlets, or their local
servicing shop, a relatively high price for the repair of their

TV or, using the TV advertisement column in the local
paper, picking a telephone number and receiving a call from
an unknown person who does not advertise his company's

name or address, taking a chance that the repair will be
successful. In the majority of cases the customer is satisfied,
but should things go wrong it's very difficult to get them put

right. Unless the customer takes full details of the person
who made the service call, it's likely that should a failure
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customer on the other hand would be assured that he's
dealing with a bona fide company. In addition, retail and
rental companies that allow their staff to use a company car
should insist that spares and test gear are removed from the
car before the employee takes it home.
Those who genuinely want to supplement their daytime

profitable market. - R. A. Fisher, Plymouth, Devon.

FLYWHEEL LINE SYNC
With reference to Part 5 of the TV Servicing series, se
pages 190-2 of the February issue, I would like to point out
an error in the description of the action of the flywheel line
sync discriminator circuit.
It was stated correctly that when the two diodes conduct
- on arrival of the negative -going sync pulse - the sawtooth
reference waveform is clamped to the potential set by the
line hold control, and that when the reference sawtooth and

the sync pulse are in phase the d.c. output from the

discriminator is due solely to the potential tapped from the
line hold control. This condition is shown in Fig. 1(a).
In the out -of -phase conditions however, i.e. the oscillator
running fast or slow, the important point is not that the sync
pulses move up or down the slope of the sawtooth but that
the sawtooth moves up and down with respect to the d.c.
reference level set by hold control as shown in Fig. 1(b)
and (c). As (b) shows, a fast (early) reference signal moves
positively with respect to the d.c. level to which the diodes
TELEVISION APRIL 1978

Sawtooth reference waveform

make sure that it is not scratched or any phosphors are

Sync pulses

-t-

missing. If everything is in order so far, look at the back of

DC level

the set.'Check that all the screws are in place and of the

Set bTlIcTicl7orTiro-

same type - missing or odd ones indicate that a lot of
servicing has been carried out, so the set could be a rogue
one. These simple checks can save you the trouble of taking
the back off - people sometimes hurriedly unscrew the back
only to find that the cabinet is split.

Next remove the back and observe. A set well covered
with dust means that it's not been serviced recently, a good
sign indeed. Check that all the components are there i.e. the

lbl

valves, tripler, etc.

Then check the condition of the printed panel or panels.
Make sure that there are no holes, and that the tracks have
lc)

101051

Fig.

not been bridged with copper wire. On the Pye hybrid
colour chassis the two boards where these problems are
often found are the convergence panel and the colour -

1: Action of a flywheel line sync discriminator circuit.

Note how the areas above and below the d.c. level vary when

difference amplifier panel.

Finally, the tube. Most testers have a colour coded

the reference sawtooth is early (b) or late (c), giving rise
to a positive- or negative -going output respectively after

indicator scale. Usually red indicates poor emission, white

integration by the filter circuit.

monochrome tubes, connect the tester base to the tube and

clamp it, while a slow (late) reference signal moves

negatively as shown in (c). R54 and C50 integrate the
clamped waveform, producing an average positive -going

error voltage when the oscillator is fast and an average
negative -going error voltage when the oscillator is slow positive and negative with respect to the potential tapped

low emission and green good emission. When testing
switch on. When the heater lights up, the pointer on the
scale should rise without hesitation into the green sector on
the scale. If it goes about a quarter of the way or more into
the green sector the tube is in good condition. When testing
a colour tube the same rule applies, but make sure that the

emission of each of the three guns is approximately the

capacitor C52, thus altering the blocking oscillator's

same, i.e. the indicator pointer settles in the same place. This
is very important, since if one of the guns is low there will be
grey scale errors when the brightness control is advanced due to the three guns not tracking evenly to produce white.
I hope these few comments will help others interested in

frequency. - R. Dickinson, Peterborough.
We stand corrected - Editor.

obtaining sets for reconditioning, and indeed help avoid
some of the pitfalls one can so easily fall into. - P. G.

from the line hold control.

You can easily verify this by slightly increasing or
decreasing the

value of the oscillator circuit

timing

Dixon, Crawley, Sussex.

MONOCHROME PORTABLE
I have successfully built one of the Television monochrome

portables. Apart from the various corrections you've
printed, constructors may be interested in the following two
points. First, some residual buzz on sound was found to be

due to coupling between the printed tracks on the board
- the track carrying the field flyback blanking pulses runs
parallel to the input to the audio i.c. IC103. Cutting the
flyback track at both ends and using screened cable instead
eliminated the problem. Secondly, the a.g.c. circuit refused
to operate. This was found to be due to D19, though it read
all right on an ohmmeter. Oh, and don't forget to reverse
the detector diode in the i.f. gain module! - P. S. Kershaw,
Herne Bay.

I

SET RENOVATIONS
read with interest Steven Knowles' article on set

renovations in the March issue, and would like to add some
points which should be helpful to those who decide to obtain
their sets from trade outlets - I've obtained several
monochrome and colour sets for renovation in this way.
The first thing to do is to make sure that you are able to

carry out a full inspection of the set, both inside and out,

IN SITU TRANSISTOR TESTER
The first collector/emitter probe I made to go with the in
situ transistor tester featured in your October 1976 issue
was made from an empty alloy solder tube, with a couple of
long sewing needles cemented in the plastic lid. These were
positioned fairly close together, but I found difficulty
because the emitter and collector leads of some transistors

in sets are spaced fairly widely apart - when I tried to
spread the needles in order to make contact they snapped
off.

The solution I found was to make up a probe using a
couple of segments of the type of plastic jointing strips
available from stores such as Woolworths. As shown in Fig.
2, the ends of the wires from the tester are screwed into one
end of the junctions, while into the other are screwed 3in.
lengths of taut, plastic -covered curtain wire. Into the
business end of these wires are screwed small, self -tapping
screws which are then ground down to give fine points. The
result is ideal: by squeezing the back of the probe the points
open out, while squeezing the front brings the points closer
together. This gives quite a wide range of adjustment. J. Bloor, Micklover, Derby.

and to make sure that a tube tester is available if you do not

have one yourself. I've found incidentally that the best
colour sets and the ones most readily available are the Pye
691 - 697 series of hybrid chassis, while possibly the best
monochrome chassis is the Philips 210. The following hints
apply equally to colour. and monochrome sets.
When selecting a set or sets, make sure that the cabinet
and trim are in good condition. Next look at the tube, and
TELEVISION APRIL 1978

101061

Leads from
tester

Small self -tapping screws with
heads ground to a point

Fig. 2: Suggested probe for use with the in situ transistor
tester featured in our October 1976 issue.
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Test Report:
Manor Supplies' Colour Test Generator
E. Trundle
SEVERAL kits from Manor Supplies have been reviewed in
these pages in the past, and the firm is becoming well known

as a supplier of effective test gear at rock -bottom prices.
The bar generator is probably the most ambitious yet, and at
£35 for the basic kit it's got to be the cheapest bar generator
ever. If we're going to be honest, it was with some misgiving

that we agreed to review this instrument - no doubt it will
produce colour of sorts we thought, but full -spec colour
bars to the PAL system with a correctly timed burst signal
and all parameters adequate for decoder servicing at £35?
Well

The colour generator panel contains four digital i.c.s,
powered from a stabilised 5V rail, to generate the luminance

signals - including the crosshatch pattern. A precision
resistor matrix generates R-Y, B-Y and luminance
outputs for the colour bars, the colour -difference
waveforms passing into the TBA990Q chrominance i.c.
This i.c. is a standard decoder -type synchronous
demodulator, used here as a modulator. The chip takes two
outputs (90° apart) from a 4.43MHz crystal oscillator and
modulates them with the colour -difference signals. The
resulting chroma signal is filtered and added to the

luminance and sync signals before application to the
modulator. Provision is made for switching off the B-Y

Constructing the Kit
The review model came assembled and tested, but we
consulted a colleague who had purchased and built the kit.
He reported that assembly and setting -up had taken about

five hours, with few problems, and that the instrument
worked first time. Some confusion arose over the locating
spigot on the inter -panel connecting plug. This was too
large for the hole in the panel and had to be cut off. Later
models do not have the spigot however. A certain capacitor
had to be remounted to clear a switch which is fitted later in
the construction sequence, and one or two of the
components supplied were not exactly suited to the board,
requiring a little manipulation to get them to fit. One of the

switches did not work, but was quickly replaced by the
suppliers. Apart from these minor points all went well,
although locknuts were found and fitted to the printed
board support bolts to ease the process of removing and

and R-Y signals to enable delay -line matrix adjustments
to be made.

The grey -scale and colour -bar output is of ascending

luminance, i.e. black on the left to white on the right, so that

the colour -bar signal is in effect back-to-front compared
with the broadcast colour -bars. This approach enables lowcost up -counters to be used in the generator, and partly
accounts for its very low cost.

Performance
The u.h.f. output was found to be about 7mV and drift free, producing clean signals with no sign of modulator
overload on the white and yellow bars. In this respect it's
superior to some expensive commercial generators.
The instructions with the kit make the point that lock -out
can occur with certain a.f.c. systems, so that the a.f.c. has to

be disabled. We found that most sets did not require this,

refitting the panels should it be necessary.

Setting -up was carried out without problems, all the
adjustments coming in near mid -travel. It's essential that

the oscilloscope used for setting -up has an adequate
bandwidth (6MHz or more) and that its probe
compensation is correctly adjusted. The kit -built generator
is still working well after many months, and with low-level

circuitry such as this a long, trouble -free life can be
expected.

The Works
The instrument consists of two printed panels, the smaller

one for a u.h.f. modulator and the sync pulse generator.
Simple line and field sync pulse trains are generated by a
couple of 555 timers, with preset controls for setting the line
and field frequencies to give a random -interlaced raster. The

ubiquitious 7400 logic package processes the blanking
pulses for application to the bar generator proper. The u.h.f.

output comes from a single -transistor fixed frequency
modulator whose frequency is arranged to fall in the Band
IV/V border.
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The Manor Supplies' colour test generator.
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Specification
Patterns:

White raster, black level, crosshatch.

8 -bar grey -scale:

Colour bar (ascending luminance).
R-Y and B-Y axes switchable.

Output:
Power requirement:
Sync:

Video or u.h.f. channel 30-60.
12V at 170mA.
Random interlace, single broad field
sync pulse.
Amplitude 100%, saturation 100%.

Colour Signal:

Vector tolerance +3°, amplitude
+5%.
Optional Extras:

Aluminium case, de -luxe case,
battery holders, mains power
pack kit, v.h.f. modulator.

although one or two models, notably a Thorn 9000, would

not display the patterns at all until its a.f.c. system was
docked.

The cross -hatch signal is close-knit and reminiscent of
the old Rank TPG88 signal. The peak -white raster output
was clean and vice -free, enabling purity and beam current
checks to be made with ease.
On colour bars the bar width tended to drift into the line
blanking period with time and temperature, apparently due

to slight drift of the stabilised 5V line. This happened on
both the instruments tested, but was not detrimental to
receiver checks and adjustments. The colour bars are of the
basic textbook type, 100% amplitude, 100% saturation,
making colour -difference amplitude adjustments in discrete

decoders simple. The accuracy of the amplitudes and
phases of the colour bars depend on the care taken in

means that

a little

more thought

is

necessary when

analysing waveforms, and we would have liked to see a set
of oscillograms illustrating the more common waveforms

such as U, V, R-Y, B-Y, R, G and B when a correctly
adjusted decoder is working from the generator. These can
easily be made by the user however.
The front panel controls are rather vulnerable to damage

the average field service vehicle. They could with
advantage be protected, perhaps by providing a flange
around the front or making a protective faceplate. This
would also prevent the toggle -switch being accidentally

in

flipped on, running down the batteries.

A couple of hints and suggestions. We found that we
could set up the three generator frequencies (line, field and
subcarrier) with greater accuracy than the setting -up
instructions allowed by direct comparison with a broadcast
signal, using either a dual -beam scope or a receiver in which
the frequency in question has been set up with the

appropriate sync feed deleted on both broadcast and
generator signals.

If the instrument was ours, we would bring the burst
amplitude control out as a front panel potentiometer, with a
click position for correct amplitude, thus providing an easy
check on the a.c.c. and a.p.c. functions of the receiver under
test.

Conclusion
Nobody would expect this bar generator to compare with

£250 commercial instruments, but it comes a lot nearer
than we expected! We can recommend it wholeheartedly as
some of the best value for money we've seen.

setting up the generator, and should be within the quoted
tolerances when correctly adjusted. Unfortunately we were
unable to get access to a vectorscope during the period that
we had the instruments for review, so we were unable to
check phase accuracy, but we found no reason to suspect

that it was not spot on. Amplitude checks proved both
instruments tested to be within the 5% tolerance quoted.
Proof of the pud is in the eating said we, so we realigned

a Pye hybrid decoder with the generator. Subsequent

KEEP YOUR COPIES OF

checking of the alignment with the trusty Philips PM5509

Television

showed that nothing was very far out, and the Pye's
performance was no different after the very slight

retweaking necessary to satisfy the PM5509. Finally we
tried the colour bars on a Sony non -PAL receiver. This
raised no objections at all, producing correct colours with

CLEAN AND TIDY
IN THE TV EASI-BINDER

the hue control near mid -travel.

holds twelve issues and is
attractively bound in black with the title blocked in
gold on the spine together with the current (or last)
volume number and year. For any previous volume
a set of gold transfer figures will be supplied.
Due to the change in size during Vol. 25 a large
capacity binder is available to take 16 copies from
July 1975 to October 1976 (Vols. 25 and 26) and
a separate binder is required for the eight smaller
The

Practicalities
One or two points arose from practical sessions with the

generator. Battery consumption is about 160mA, which
gives a life of about ten hours with eight U2 cells when used
intermittently. SP2 and HP2 cells will give rather longer life,
but in view of the exorbitant price of dry cells, and the fact

that where there's a colour TV there's usually a mains

copies of Vol. 25. Later volumes revert to

supply, we feel that a mains power pack kit will very soon
pay for itself. On battery operation the colour performance
becomes erratic when the voltage drops to about 9.5V on

waveforms are incorrect, this engineer (perhaps like some
readers) is often filled with alarm and confusion. Because of
the ascending luminance characteristics the Manor Supplies
generator produces decoder and RGB waveforms which do

12

magazines per binder.

When ordering please state the year and volume
required, and your name and address in BLOCK

load.

When investigating a faulty decoder in which some

Easi-Binder

LETTERS.
Priced at

0

0

£2.85 including UK post and VAT,

TELEVISION Easi-Binders are available from the
Post Sales Dept., IPC MAGAZINES LIMITED,
Lavington House, 25 Lavington Street, London
SE1 OPF. Overseas post 60p extra.

not correspond with those illustrated in manuals. This
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Servicing Saba Colour Receivers
Chassis H Telecommander System
Part 3

P. C. Murchison

voltage, of around 170V, is obtained from the voltage doubling circuit DI, D2, C4, C5.

Fault Conditions
THE S6735 and associated models can be operated with a
hand-held remote control box which is powered by a 1.5V
battery. This control box houses an ultrasonic oscillator and

is capable of transmitting nine different frequencies for
selecting the various control operations, enabling the
receiver to be turned on or off, the channel to be changed,
or the volume, brilliance or colour to be turned up or down.
The signals are transmitted by a transducer mounted at the

front of the control box. They are picked up by a similar
transducer mounted at the front of the set, and are then fed
to the various tuned circuits for activating the appropriate
circuits within the receiver. Before moving on to these
circuits however we will make a brief examination of the
ultrasonic transmitter itself.

Ultrasonic Transmitter
Fig. 6 shows the internal circuit of the transmitter, which

consists of a single transistor oscillator (T1, LI, C2, C3)
working at a basic frequency of 44.75kHz, a bank of push
buttons which select lower frequencies by switching
additional capacitors in parallel with C3, and the transducer
UW1. The choice of frequencies used is rather important,

because interaction between the harmonics of the line
timebase and those of the ultrasonic link could cause
spurious operation of the remote control circuit. The
frequencies used are chosen so ,that they lie between the
first and second harmonics of the line oscillator (31.25kHz
to 46- 875kHz), the useful range being from 34 - 45kHz,
allowing for the spread of line frequency when the oscillator
is free running. The lowest frequency used is 34.25kHz, the
highest 44.75kHz, with one exception of 28.25kHz used for
channel selection.
When one of the push buttons is depressed to select an

operation such as "increase brilliance", the additional
parallel capacitor is switched in first to ensure start up at
the correct frequency, followed by the connection of the
positive terminal of the battery supplying the oscillator with
voltage. The switch is of the sliding variety, and its contacts
are staggered in order to achieve this "delay" effect.

In theory the oscillator will continue to oscillate even
when the battery voltage has fallen to 0.8V, but in practice

The first suspect should any fault occur is the battery.
The transmitter seems to draw a fair amount of current
from the battery: this, coupled with the fact that users often
don't bother to fit a new one, often leads to a service call

merely to replace a battery. The symptoms are mixed
operations and lack of remote colour control, with the
oscillator sometimes tending to stop working at the higher
frequencies.

Sometimes however the oscillator fails completely, the
result being no control operations working. The usual cause

is failure of the transistor Ti. To check the oscillator,
connect an oscilloscope across the transducer UW1 and
then press one of the selector buttons. A 180V peak -to -peak
sinewave should be seen on the oscilloscope screen. Failure
of the oscillator has also been caused by C3 breaking down,

though this sometimes doesn't cause complete failure but a
shift in frequency due to a change in capacitance value. The

result will again be muddled operation of the selector
buttons, coupled with general insensitivity of the remote
control.

A common culprit in cases of insensitivity is the
transducer (UW1). This can become so insensitive that the
remote control has to be held about six inches from the
front of the set before any results can be obtained. At the
same time frequency shifts, and the operations once again
tend to interact with each other. Replacing the transducer is
the only way to prove whether it's faulty or not.

Insensitivity faults can be caused by a failure in the
receiver, so it's as well to have a known good transmitter to
hand to avoid being misled into looking for a non-existent
transmitter fault! More will be said later about the
receiver side.

When an ultrasonic transmitter comes in for repair it's as

well to quiz the customer very carefully about the exact
cause of its failure. We've had units with tea or soup spilt
over them, and units that have been hurled to the ground
cracking the printed circuit in a multitude of places. Soup in

the transducer spells disaster, but the customer always
seems amazed that the unit is ruined, expecting it to
withstand all manner of domestic disasters.

it has been found that even a slight fall off in battery

Transmitter Alignment

performance will cause some variation in frequency. The
result is interaction between controls. The purpose of the
diode D3 in the base -emitter circuit of T1 is to keep the
emitter -base voltage constant so as to stabilise the
frequency when any button is pressed for a lengthy
period of time. This will not compensate for a very low
battery however, although it should theoretically improve

Inevitably the temptation for field service engineers is too
great: they can't resist having a twiddle of the oscillator coil

transmitter malfunction. So the transmitter finds it way into

the situation under low battery conditions.
The transducer UW1 is of the capacitance variety. This

transducer and the positive pole of the 1.5V battery.

type of transducer has to be biased to avoid frequency
doubling when the sinewave signal is applied. The bias

core of the oscillator coil LI to give the correct frequency of
34.25kHz on the frequency counter. Having set the lower
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LI or the trimmer capacitor C2 when confronted with a

the workshop for realignment. The only way to do this
properly is to use a frequency counter. Connect the

frequency counter between terminal A of the transmitter

Depress the volume negative push button and adjust the
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frequency, the next thing to do is to bring in the highest

(IS951) via the coupling capacitor C952. The microphone is

frequency with the trimmer C2. Depress the colour positive

biased by a 130V d.c. supply which is obtained from the

button, and trim C2 for a frequency of 44.75kHz on the
counter display. Having carried out this procedure the
transmitter should be on frequency and all operations

200V a.c. line. The rectifier is D953 and the smoothing filter
C964, R962 and C951. The incoming signal is of extremely
low amplitude, and to be of any use needs to be amplified
about a million times. The operational amplifier consists of
a three -stage amplifier with a gain of about 120dB. For its

should function correctly.

Ultrasonic Receiver
Having had a look at the ultrasonic transmitter and its
faults and setting up procedures, the time has come for us to

move on to the more complex and interesting circuitry of
the ultrasonic receiver and to find out how the individually
transmitted frequencies control the brilliance, colour,
volume, on/off and channel change circuits.
When an ultrasonic signal reaches the television receiver
it's picked up by the electrostatic microphone UW951 (see

Fig. 7) and is then fed into an operational amplifier i.c.
UW1

Ultrasonic transducer

C2

L3

34-25kliz

35.75kliz
Volume+

y

150p

i

i

'
i

1

,
'

I

43.25kHz

L

Colour-

I._.

i

2

C9Volume-

200p
C10

:

operation the i.c. requires a 13V stabilised power supply.
This is obtained from the 14V a.c. supply which is rectified
by D952 and smoothed by the large electrolytic capacitor
C962 and then stabilised by means of the 13V zener diode
D951. This 13V line can be switched on or off by means of
switch Si, the remote control on/off switch provided on the
front control panel of the set.
Because of its extremely high gain, the i.c. provides some
limiting

shape. Connected across the secondary of this

in

transformer - in parallel with it - are nine tuned circuits,
one for each frequency and corresponding to an individual
control function. Each tuned circuit is a very high Q series
resonant arrangement, the general set up being shown in
Fig. 8. Before taking a closer look at this however we'll
mention one or two faults associated with the operational
amplifier stage.

I

11160p--.

e :

Front-end Faults

I

As with the transmitter, one of the most common

4475kliz
Colour+

y

203
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action. Thus the output signal applied to the

primary of transformer U951 is approximately rectangular

troubles in lack of sensitivity. The ultrasonic transmitter
may only just manage to work the set when held with its
transducer against the receiver transducer.
The first thing to do in this instance is to check whether

.

the 130V bias is present across the transducer UW951,
41.75kHz

4025kHz

Brilliance- Brilliance+43p
'-.

II-
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Li5
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BiC14
425p
6-111-.
I '
'

I

38.75kHz
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On off

96p
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because the two 1MQ feed resistors R962 and R951 can go
open -circuit to remove the bias. Similarly D953 can fail as
can R636, the a.c. feed resistor in the power supply section
dealt with in Part 1. If all is well here, check the transducer
itself by substitution. The i.c. has proved to be reliable, and
should be suspected only as a last resort after checking the
transducer, the coupling capacitor C952 and the supplies to
the i.c. and the transducer.
To check the operation of the i.c., hold the transmitting
transducer against the receiving transducer and connect an
oscilloscope between pin 6 of the i.c. and earth. If all is well,
an output square wave of IV peak -to -peak should appear at
pin 6 when one of the remote control buttons is depressed.
When the oscilloscope is connected across the transducer
itself, a very noisy 0.2V peak -to -peak sinewave should be

present. This provides a further check as to whether the
transmitter is working correctly.
200V AC from
power unit

Fig. 6: Circuit of the ultrasonic transmitter
unit.

D953
BY
133

Fig. 7 (right): The ultrasonic signal receiver
circuit in the TV set.
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9 frequency conscious
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connected across here
(see Fig. 8)
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CORRECTION
We regret that C676 in the line output
stage was shown incorrectly as 3.3pF in
both the circuit (Fig. 4) and the text last
month. Its correct value is 0.0033pF.
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Remote Brilliance, Colour and Volume Control

Coloui decrease

0978

L951

So much for the front end. We'll now consider the tuned
circuits mentioned earlier and see how the various controls
are operated.
The brilliance, volume and colour controls all operate on
the same principle, which rather surprisingly involves the

From
receiver
(Fig. 7)

L

35V

supply

680p L968
43.25kHz

C963

01
I

964

3

Thy

R3

C997481 gi46
C967

L966
44.75k Hz

use of motorised potentiometers. Each control can be
manually operated from the front control panel of the
receiver, or alternatively can be rotated electrically by

4.7

X

R973

Thy
963

P963
2k2

33

A

977

Motor
M962

means of two a.c. motors mounted upon the same shaft and
coupled to the control through a reduction gear train. One
a.c. motor is used for forward rotation of the control, the
second motor being used for reverse control. If we take the
colour control for example, pressing the "colour increase"

C976

680p

To other motor
control circuits

To other
tuned circuits

01281

Indicator
lamp

R993
68

Colour increase

transmitter button will cause the control to rotate in a

Fig. 8: The motor control system for colour change.

clockwise direction, whilst the "colour decrease" button

off by the secondary winding and fed via the sensitivity
control P963 to the gate of thyristor Thy963. The thyristor

will cause the motor to rotate in the opposite direction.

conducts and connects the top and bottom junctions (X and
Y) of the full -wave rectifier D963 together, therby opening a

Staying with the colour increase operation, when the
frequency of 44.75 kHz is received the sinusoidal waveform
is selected by the series tuned circuit C976 and L966, taken

path so that the 35V a.c. supply can be applied to motor
control
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supply
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Fig. 9: The on/off control circuit.
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Fig. 10: The electronic channel selection circuitry. Pin 11 of 151003 is fed from the 5V line via a 4 7kQ resistor decoupled by
a 4.71.1F electrolytic capacitor (R1034, C1013, not shown).
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M962. The motor is then energised and rotates the colour
control in a clockwise direction. At the same time a voltage
is

developed across the

6852

resistor R993 and the

indicator lamp at the front of the set is illuminated to tell the

user that the signal is being received and all is working
correctly. Any spurious noise pulses picked up by the tuned
circuit are suppressed by C977 and R973, thereby
preventing the motor being pulsed.
The circuitry associated with the volume and brightness
controls is the same as that for the colour control: for this

reason Fig. 8 shows only the colour control increase and
decrease functions.

On/off Control
In Part 1 we saw how the on/off switch is motorised so
that should an overload occur the protection circuit
energises the motor which then automatically shuts off the
mains supply. When the receiver is being controlled
remotely, this same motor is used to switch the receiver on

or off, being in this instance energised from a different
source. The circuitry is shown in Fig. 9.

To switch the receiver on the on/off button on the
ultrasonic transmitter is pressed briefly so that a short burst
of oscillation is received at the set. This is amplified and
selected by the tuned circuit C987, L976, which is tuned to
38.75kHz. This causes thyristor Thy968 to fire, in the same

way as previously, and one side of motor M964 is then
connected to chassis via the thyristor. The motor is thus
energised and starts to operate the on/off switch.

Connected to the shaft of the motor is a cam -operated

switch. After the cam has rotated slightly the switch
contacts make, thus connecting the motor directly to earth.
The motor current now takes this path instead of flowing
via the thyristor. When the mains switch reaches the on

position, the cam switch breaks and the motor stops providing the thyristor is not being fired. R991 is connected
in parallel with the motor by a second contact on the cam operated switch, the low -resistance load giving a braking
effect so that the motor stops instantly. The cam -operated
switch is now back in its original position. Further operation

of the remote control will cause the motor to restart, and
after further rotation the mains switch will be pulled back
into the off position.
The 14V, 35V and 200V a.c. supply rails are all derived
from the unswitched mains transformer and are

consequently present for the whole time that the set is
plugged in. This is necessary to allow the circuitry for
switching the set on remotely to be continuously powered so
that the set is always ready for action.

Channel Changing
The most complicated section of the receiver is the part
concerned with channel changing. There are nine channel
positions which can be selected in sequence upwards or
downwards either via the remote control unit or from the
front panel of the receiver where there are two buttons, one
for upward selection and one for downward selection. The
channels are numbered 1 to 9 and there is a series of nine
cut-out numbers, each illuminated by a small neon lamp,
which indicate which channel the set is switched to. Each
time the upward button is depressed the channel advances
by one position. On reaching number 9 it returns to number
1 again. The downward button allows channel selection in
the reverse direction from 9 back to 1, the downward button

is connected to the 33V tuning voltage supply, and a portion
of this is fed to the varicap tuner unit in the normal way.

Before looking at station selection by means of the
remote control we shall have to examine the electronics of
the system. This involves some use of digital circuitry.
Fig. 10 shows in somewhat simplified and hopefully

easier to understand form the circuit of the heart of the
channel selection system. It's centred around the three
integrated circuits IS1002, IS1003 and IS1004.

The first i.c. acts as a clock pulse generator and phase
inverter/pulse shaper, the net result being a clock pulse
output at pin 6. The mode of operation of this i.c. is a bit
complicated, but briefly it revolves around two NAND
Schmitt trigger circuits, the first one operating as the clock
pulse generator. The output voltage at pin 8 is fed back via
the cycle time control P1001 to the input of the gate. The
output is also fed from pin 8 to the second trigger which
shapes and inverts the pulse before it leaves the i.c. at pin 6.
The clock generator is normally stopped because pin 8 is
shorted to earth by the bottomed transistor T1011. When
the channel selector button is depressed however T1010 is

turned on and the voltage at the base of T1011 falls to
chassis potential. T1011 then switches off and the clock
pulse generator starts to run. It continues to do so as long as
the channel selector is depressed.
The clock pulses are fed into the second i.c. IS1003, the
BCD counter. This consists of several bistable circuits but

for simplicity is best regarded as a black box. The clock
pulse input goes in at pin 14 of this i.c., which has four
outputs at pins 3, 2, 6 and 7. These are coded A, B, C and
D (see Fig. 10), the voltage levels at these pins depending
on the number of clock pulses received at the input. The
various states of the outputs are shown more clearly in the
truth table below, where 0 is zero volts and 1 is 5V.

Clock pulses Pin 7 (D)
0
1

2
3

4
5

0
0

0
0
0
0

7

0
0

8

1

9

1

6

Pin 6 (C)
0
0
0
0

Pin 2 (B)
0
0
1

Pin 3 (A)
0
1

0

1

1

1

0

0

1

0

1

1

1

0

1

1

1

0
0

0
0

0
1

The counter has to know whether the "ascend channel"
or the "descend channel" button is being pressed, so an
additional circuit (to be dealt with later) puts a high or low
voltage level on pin 5 of the i.c., the high level telling the
counter to count downwards whilst the low level tells it to
count upwards.
The counter circuit is provided with two interlock circuits
to ensure that operation is trouble free. The first interlock

circuit consists of transistor T1012 whose collector

is

connected to the counter input. During the count period the
transistor is cut off, with 5V applied to its base to bring its
base to the same level as its emitter. This action clears the
counter input. When counting ceases however the positive
voltage is removed from the transistor's base and it
conducts, short-circuiting the counter i.c.'s input. Included
in this circuit is a delay network consisting of R1032 with

C1008 to prevent any spurious pulses causing random
channel changing.

moving the channel down one position each time it's

The second interlock circuit is applied to pin 4 of the
i.c. The counter will operate only when this pin is at a

pressed. In each channel position a tuning potentiometer

potential of 0.1V. This voltage drop at the start of the count
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Fig. 11: The channel change circuit which drives the circuitry shown in Fig. 10.

derived from transistor T1010 which as previously

is

mentioned turns on hard when the station selector button is
pressed.

The binary data from outputs ABCD of IS1003 is fed
directly into IS1004 pins 3, 6, 7 and 4. This integrated
circuit can be regarded as another "black box", whose
function in life is to convert all incoming binary codes into

the decimal system, giving ten outputs each of which is
switched in turn to chassis potential (0 level) when the
appropriate binary code is fed into its input.

Although there are ten outputs from the i.c. there are
only nine channels to be selected. To dispense with the
unwanted output, pins 1 and 2 are connected together. As a
result, twice the time is required to change from channel 9
to 1. Output 0 is connected to the channel 1 circuitry so that
the set will automatically switch to this channel when first

switched on from cold. To make the binary to decimal
decoding process a little easier to grasp, the truth table
below sets out the states of the inputs and the resulting
output channel selected.

Input state
Channel
1

0

2

0

3

0
0
0
0

4
5

6
7
8

9
9

A

0
0

B
0
0

O

1

0

C

0
1

1

1

1

1

1

O

1

O

0
0

0
0

1

0

Thus any one of the nine outputs of IS1004 is connected

to chassis in ascending or descending order, so that the
appropriate channel selection circuit is made to function.
Consider the case of channel 1, which is selected when pin
15 of the i.c. goes to chassis potential. When this happens
the transistors T1051 and T1061 switch states. Prior to this
the voltage at pin 15 of the i.c. will be somewhere around
50V while the voltage at the other end of the neon indicator
lamp will be around 60V. The neon will be extinguished
therefore, and T1051 will be cut off since its base potential
will be 17V higher than its emitter potential.
As soon as channel 1 is selected, pin 15 of the i.c. drops

to zero volts, the neon lamp lights and at the same time
T1051 is biased on since its base is now negative with
respect to its emitter. The 33V tuning voltage, stabilised by
IS1061, is thus applied to the tuning potentiometer P1051.

T1061 conducts and connects the tuning voltage to the
varicap tuner via D1051 and its base -emitter junction.
There are eight similar circuits for channels 2 to 9. All
function in the same way, each being connected to an
output of IS 1004.

Fault Conditions

0

Having looked at this rather complicated arrangement

0

we'll take a short breather to consider fault conditions
before going on to the final part of the channel selection

As previously mentioned the switched output is at almost
chassis potential, this being the condition when the output

transistor within the i.c. is turned hard on. When the
internal transistors are cut off however their collector310

Channel Selector Circuit

1

0
0

1

0

emitter voltages are limited to around 50V by internal zener
diodes connected in parallel with them.

circuit, involving the actual manual and ultrasonic switching
of the counter and clock generator circuits.
The i.c.s and the station selector circuitry are housed on
a small printed circuit panel which lives on the reverse side
of the removable loudspeaker grill. As explained in Part 1,

this grill can be removed to reveal the convergence panel,
TELEVISION APRIL 1978

but with the ultrasonic models it also incorporates the
channel ascend/descend buttons along with the nine neon

indicator lamps plus the additional unpluggable circuit
board. Two of the i.c.s, IS1003 and IS1004, are unplug gable whilst for some curious reason IS1002 is soldered
into the board. Perhaps the manufacturers were being
optimistic about the reliability of this component: sadly,
experience has shown that soldered in i.c.s always seem to
fail much more frequently than the plug in variety, and care

has to be taken not to ruin the very thin print when
unsoldering these i.c.s.

Included on the channel selector printed circuit board is

the 5V stabiliser i.c., IS1001, a TBA625A which was
mentioned when we dealt with the power supply. This i.c.

powers the three logic i.c.s IS1002-4, and often causes
misleading effects when it fails. Measuring the 5V line will
often reveal six or seven volts present and this upsets the
operation of the logic i.c.s, causing erratic channel selection

and random channel selection when for one push of the
button the channel will often ascend several positions in one

go. A change of TBA625 will correct the 5V line and all
then reverts to normal. Another cause of random channel
selection is failure of either IS1003 or IS1004, where

presumably the correct binary code is not present at the
output of IS1003, whilst IS1004 fails to receive binary
information on all four of its inputs. These i.c.s are plug in
ones and can be easily checked by substitution.
C1006, at the clock pulse generator, has been known to
fail, usually intermittently. The result is again random
channel selection.

Sometimes it's impossible to get any change of channel,

when receiving an ultrasonic signal. This circuitry precedes

the counter i.c. IS1003 and the clock pulse generator i.c.
IS1002, and as well as releasing the counter it provides the
voltage level which decides whether the count is upwards or
downwards.

To simplify matters we'll start by considering what
happens when a higher channel is selected via the remote
control unit.
The tuned circuit L981, C993 is connected to the output
of the ultrasonic receiver in the same way as with the other

controls, and selects the channel ascend frequency of
28.25kHz. As a result T982 turns hard on, its collector
voltage dropping suddenly from 12V to practically zero
T982 is connected to the Schmitt trigger
T1002/T1004, and consequently the first transistor in the
trigger circuit, previously conducting, switches off, its
collector voltage rising to 9.5V. This causes the second
trigger transistor to reverse its state, switching on. The base
of the pnp transistor T1007 then goes negative with respect
to its emitter, so this transistor also starts to conduct. Its
collector voltage is now 5V and this is passed via R1024
and R1026 to the base of T1008, turning this transistor on
so that its collector falls to 0.1V. This transistor determines
the logic level for counting in the forward or backward
volts.

direction: if its output, which feeds IS1003, is low the count
is forwards, whilst if its output remains high the count is in
the reverse direction.
The 5V at T1007 collector is also fed via D1004, R1032
and R1031 to the base of transistor T1012. This transistor
feeds the counter input (pin 14) and is normally conducting,
shorting out the input to the counter i.c. IS1003. When 5V

the indicator lamp for one of the positions remaining

arrives at its base the transistor cuts off and removes the

stubbornly lit regardless of pushing the channel change "up
or down" buttons. The answer is first to try IS1004 as it's
unpluggable. If the circuit still refuses to function, the next
suspect is the clock pulse generator IS1002 which has to be
unsoldered from the board. On replacing IS1002 all should
revert to normal.
Tuning drift seems to occur quite often and there are a

base. This transistor then switches on, its collector potential

number of components, apart from the tuner unit itself,
which can cause this. The obvious one is the stabiliser i.c.
IS1061 (ZTK33A) which is a notorious component used in

many German receivers. Since these Saba sets do not
incorporate any form of a.f.c. stability is essential, the
slightest drift off frequency lowering the picture quality. A

slight shift in tuning voltage can be caused by T1061 or
C203, or sometimes a variation in the switching level within

IS1004. One way to deal with a problem like this is to
substitute components one at a time until the culprit comes
to light. Alternatively suspect components can be sprayed
with freezer - after the receiver has warmed up. When the
faulty component is hit the tuning should revert to normal.
It has been known for one channel to jump suddenly off
frequency, resetting the preset tuning control bringing the
set back on to tune. Any one of the diodes D1051 to D1059
can cause this, the one to change depending upon which
channel the receiver is set to.
Finally a puzzling fault, the channels continually

changing upwards for no apparent reason. This can be
traced to a simple fuse failure (Si606) in the power supply.

The fuse feeds the "AC3" 14V a.c. line to the Schmitt
triggers in the channel switching circuits. These circuits are
next on the agenda.

Channel Switching
Fig. 11 shows the complete circuit for channel selection,
either when pressing the channel ascend/descend buttons or
TELEVISION APRIL 1978

short-circuit. The clock pulses are then free to pass into the
counter from the clock pulse generator i.c.

The 5V also passes via R1024 and D1007 to T1010's
falling to around 0.1V. As a result the counter and clock
pulse generators are both released as previously described.

The operation when selecting a lower channel via the
remote control unit is the same as before. This time T1006's

collector voltage rises to 5V, switching T1012 off and
T1010 on to allow counting to commence. T1008 has to
remain cut off, D1004 and D1007 preventing the 5V
arriving at T1008's base. Hence T1008's collector remains
at 5V and this information at pin 5 of IS1003 ensures that
the counter is programmed to count downwards.
For manual channel selection the push buttons Si or S2

connect the 5V directly to T1007 or T1006 collector.
T1008, T1010 and T1012 are then switched in the same
way as with the remote control operation to allow IS1003
to commence counting.

Reliability
Having gone throughthe rather involved channel
selection circuits of the remote control version of these Saba
sets it remains only to note that the circuitry shown in Fig.
11 is very reliable in operation, possibly because it involves
the use of simple low -current transistor circuits. To date
we've never had a failure in this part of the set, despite the
fact that we look after a couple of hundred of these receivers
and have had failures in almost every other circuit.

Doubtless someone somewhere has had the pleasure of a
fault here, and has spent many hours puzzling over a circuit
diagram trying to sort it all out.

TO BE CONTINUED
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Transistor Video Circuits
G. R. Wilding

THE video circuit starts with the demodulator and ends with

a device capable of providing the voltage swing required to

drive the cathode or grid of the c.r.t. In valved receivers
there was usually a diode detector and an output pentode,
with peaking circuits and selective negative feedback used
to optimise the performance. Solid-state circuitry has led to
a much greater diversity of techniques however.

Demodulation
Let's start by taking a look at the reasons for the general

abandonment of the diode detector in favour of i.c.

process is illustrated in Fig. 1. The i.f. signal is passed to a

phase-splitter which feeds two gates. The signal is also
limited and squared to produce switching squarewaves at
the carrier frequency. These squarewaves open and close
the gates alternately, producing a linearly demodulated
signal which is passed to an integrated preamplifier. The
external tank circuit LC is required to generate the carrierfrequency reference signal. The Q factor of the coil is
important: the higher the value, the greater the freedom
from unwanted beat components, but the more critical the
tuning. Q values of around 30 to 50 are used in practice.

demodulators. The input/output characteristic of a diode is

not completely linear. Consequently the output is not
proportional to the input, particularly at low signal levels.
The effect at u.h.f. is a tendency towards cramping of the
picture highlights, since these represent the lowest
modulation levels. On v.h.f. (405 lines) however it's the dark

picture areas and the sync pulses that represent the lower
modulation levels and get distorted.
Its non-linear characteristic also makes the vision
detector diode susceptible to developing beat frequencies in
the presence of stray r.f./i.f. signals, and for this reason it's

always screened. The effect of such beat frequencies is
background patterning.
In addition, compromises are necessary in the design of a
diode detector circuit. First, there must be some
capacitance across the diode's load resistor in order to filter
out the i.f. carrier and increase the efficiency of the stage (if

the capacitance

is

too small, there will be signal

breakthrough via the diode's own capacitance during the
half -cycles when it's reverse biased). Too great a capacitance
will seriously affect the h.f. response of the stage however.

Next, due to the diode's forward resistance the value of it's

load resistor must be as high as possible for maximum
detection efficiency. To maintain the h.f. response however
the value of the load resistor cannot exceed a few kilohms.
These problems are all removed in video demodulator

i.c.s since they employ synchronous demodulation. The
r
To video

Gate A

output impedance of an

emitter -follower,

it imposes

negligible loading on the detector while minimising the
effect of the output transistor's capacitive loading.

CRT Drive
Most receivers use cathode c.r.t. drive because of its
greater sensitivity. This is simply because reducing the
cathode voltage to increase the beam current at the same
time effectively increases the first anode voltage (with respect
to the cathode that is). With cathode drive however both the
tube and the output transistor are driven towards cut off by

the video signal. This results in the darker picture tones
becoming slightly cramped, evidenced by difficulty in
separating the two darkest grey -scale sections on the test
card. Dark picture tone cramping is less evident with grid
drive, while as the input capacitance of the c.r.t. grid is
smaller than that of the cathode there is less capacitive
loading across the output transistor's collector circuit and in
consequence improved h.f. response.

Contrasting Circuits

111111111111
111Gate B

So much then for underlying factors. Let's take a look at

one or two video circuits which illustrate contrasting
Limiting
amplifier

Squaring
circuit

L

J

39.5 MHz

IDII6

1: How synchronous demodulation is carried out in a

video demodulator i.c.
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the detector stage. The nominal input capacitance of the
transistor may not be large, but it will be greatly increased
by the Miller effect. As a result of the high input and low

stage

Preamp

IF signal

Fig.

Whether a diode or a synchronous demodulator is used,
an emitter -follower is almost always incorporated between
the detector and the output transistor to prevent the output
transistor's comparatively high input capacitance swamping

output

Phase-

splltting
amplifier

Driver Stage

approaches to the design problems.
Something rather unusual is shown in Fig. 2, a common base transistor output circuit (see also the Skantic article in
the current issue - Editor). This was used in the last ITT
monochrome portable chassis, the VC400. A TDA1330 i.c.
is used for demodulation, providing a video output signal

with a peak -to -peak amplitude of about 4.5V - the no signal voltage is about 7.5V, the output being negative going. This signal is passed via the video level potentiometer
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IIV

92V

Intercarrier sound channel

via filter

R5
10k

Flyback blanking pulses
Demodulated output
from TDAI330 IC
R33

Set video
level

4k7

XK6201

R5A

grid
-C301I

12k

21r-

500

Ik5

CRT

13

R2

R3

_,\Av_820k
1k5

DI
IN14448

T2
BCI71

R301

L3

R6
3k3

047

Contrast
4 k7

otiCIA
C2A
470p

R1

001

Cad

:L3A

220

4k7

IOT

R7A

R4

8k2

1k

R7

4k7

AGC circuit

1157171

Fig. 2: Video channel, with common -base output stage, used in the ITT VC400 chassis.

R33 to the base of the emitter -follower transistor T2. R33
sets both the d.c. and the signal levels at the base of T2 and,
with direct coupling through to the c.r.t. grid, the correct
d.c. level at this point also.

The signal developed across R1 is applied via an RC
network, which contains the contrast control R3, to the
emitter of the output transistor T3. Notice how R3 with R2
and R4 form a potential divider. The smaller the value to

which R3 is set, the greater the proportion of signal
developed across R4. With the video level control set
correctly, the emitter voltages of T2 and T3 should be
similar so that varying the contrast control setting alters the
contrast without altering the brightness level. C2A ensures
that the h.f. response is maintained whatever the setting of
the contrast control, C2 across the input current limiting
resistor R2 fulfilling a similar function. The trap L3A, C I A
forms an acceptor circuit to short out the 6MHz intercarrier
signal.

T3's base is biased by R6, R7, DI and R7A. Since D I is
conductive during the forward scan, R7A is then in
with R7 while C3 decouples T3's base. When the positive going flyback blanking pulses arrive however, D I is cut off
and T3 is driven fully on. Thus a negative pulse is applied to
the c.r.t. grid, cutting it off.
The series peaking coil L3, damped by R5A, divides the

stray shunt capacitance present, giving a lift in the h.f.

response. R6A with the parallel RC combination
R301/C301 protect the output transistor against tube
flashovers and attenuate the very low frequencies. It's worth
mentioning that whilst the value of a video output pentode's
load resistor is calculated to give a certain gain/bandwidth
figure, in a transistor video output stage the first
consideration has to be the permissible power dissipation in
the transistor.

A more conventional transistor video circuit is shown in
Fig. 3 (Thorn 1613 chassis). This consists of an emitter follower driving a common -emitter video output transistor.
As in the previous circuit, the contrast control R39 varies
the signal drive to the output transistor. The d.c. voltages at

the junctions R33/R34 and of R40/R44 are the same, so
the d.c. conditions at the base of VT5 do not vary as R39 is
adjusted, R39 acting as a signal potential divider with R44.
An RC network between VT4's load resistor R34 and the

input to the contrast control favours the medium to high
frequencies, since at l.f. the reactance of C50 is so high
(318.4k52 at 50Hz) compared to R38 that only the latter
then provides a signal feed.

H.F. compensation in the output stage is achieved by
only partially decoupling R45: i.e., the small value of C55
means that R45 is decoupled at the higher but not the lower
frequencies, so that negative feedback is introduced at l.f.
The large -value capacitor C56 on the other hand ensures
that the video d.c. level control R43 and the diodes W2/3

are fully decoupled right down to

The
compensation of course is to boost the h.f. gain to overcome

the attenuation otherwise introduced by the presence of
stray shunt capacitance. In general therefore the time constant of the emitter circuit compensating components
tends to be near that of the collector load.

Diodes W2 and W3 develop a constant voltage over a
wide current range, thus stabilising VT6's emitter voltage
and enabling a smaller value resistor to be used to develop
the required emitter bias voltage.

Field flyback blanking is introduced via VT6 which is
fully conductive during the forward field scan. The negative -

going field flyback blanking pulse cuts it off, and the
resultant positive pulse at VT5's emitter cuts it off as well.

W5 provides beam limiting. It becomes reverse biased
992V

24V

R46

Sync circuit

4k7
W5

Video

signal

R47

R40

68k

Ik2

CRT

Ik5

Ik5

AAN

VT4

BC147
R41

C 54

Cn59

75

cathode

180p

VT5
BF257A

C69

0.22

W4

Contrast
R38

R39

470

500

68

flyback
R44

1C55

R45

Field

blanking
pulses

438
430k

W3

VT6
BC 147

150

W2
R49

3k3

Video

DC level

C56

.1220

R43

220

fl4
Fig. 3: Video circuitry used in the Thorn 1613 chassis.
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loading from the pentode's anode circuit to the low impedance cathode -follower

V:Ceo frvr

output circuit. In colour
receivers using colour -difference c.r.t. drive, the loading

Contra.) co trot
11.

imposed on the luminance output stage by the input
Output

transistor

Fig. 4: Diode D351 acts as a d.c. restorer to set the black
level following a.c. coupling via C204 in the GEC 3133
series.

when the c.r.t.'s cathode current, flowing via R58, is
excessive. The signal coupling is then via C69, removing the

d.c. component which is largely responsible for a heavy
beam current.

DC Restoration
In most large -screen, solid-state sets direct coupling
throughout the video channel maintains the correct d.c.
level from the detector through to the c.r.t. In some
portables however, which are often used under adverse
lighting and signal conditions, largely removing the value of
the correct black level, a.c. coupling is employed to simplify
interstage circuit design.

impedances of the three guns plus the c.r.t. drive control
circuitry can be quite high. To overcome this problem,
hybrid Korting models use an emitter -follower between the
luminance output amplifier transistor and the feeds to the
three c.r.t. cathodes. The circuit is shown in Fig. 5, where
T150 is the main amplifier and T151 the emitter -follower.
A positive -going beam limiting voltage is applied to the
emitter of T 150, cutting it off to bias back the tube when the
brightness threatens to become excessive. D150 is present

to protect T150's base -emitter junction. During normal
operation, the voltage applied to R153 from the beam
limiter circuit is constant.
H.F. compensation is provided by the shunt peaking coil
wound on the 100kS2 resistor, while at I.f., when the

reactance of C162 becomes appreciable, R163 is added to
T150's total load resistance. The emitter -follower's load
resistors total 3.6k52 in value, but since they are in parallel
with the transistor's output impedance the effective output
impedance is quite low.

Scope for Experiment
Provided the h.t. supply can accommodate the added

sets the d.c. restorer diode simply shunted the video output

current demand, incorporating a simple emitter -follower
stage could provide an interesting opportunity to
experiment. If the preceding output amplifier has an
entirely resistive load, including an emitter -follower will
slightly reduce the overall voltage gain while giving an
extension of the point in the h.f. response where the gain
falls to half. Where an emitter -follower is added to a stage

pentode's grid leak resistor, being connected so as to

incorporating peaking coils, these will no longer have

conduct on the sync pulse peaks. The d.c. level of the signal

optimum value - since their inductance is determined by the

was thus set with the sync pulse at virtually chassis

total shunt capacitance present in the circuit. Their value
will have to be reduced therefore, the aim being to ensure
that the high -frequency test card gratings are reproduced

The circuit shown in Fig. 4, used in the GEC 3133 and
3135 portables, introduces a further variation, a.c. coupling

between the video demodulator and the driver transistor
Tr351, with the d.c. level re-established by diode D351
which acts in a similar fashion to the d.c. restorer diodes
used in some older valved dual -standard models. In those

potential. As a video output transistor needs an appreciable

forward bias however this technique has to be applied
rather differently. The driver transistor is forward biased
from the junction R351 -P351, the latter control (black level
adjust) setting the operating point of D351 and thus the d.c.

level on which the sync pulses stand. D.C. coupling is
subsequently used through to the c.r.t. cathode.

with the sharpest definition and minimum ringing.

Television Monochrome
Portable

Emitter -follower Output
As old hands will recall, some valved chassis produced
by Bush and Decca employed a cathode -follower between
the video output pentode and the c.r.t. This improved the
gain/bandwidth figure by transferring the main capacitive

CRT

cathodes

Fig. 5: Luminance output stage used in Korting hybrid sets,
with an emitter -follower driving the c.r.t. cathodes.
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The Manor Supplies demonstration version (above) of the
Television monochrome portable can be seen at 172 West
End Lane, London NW6.
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TV Servicing:
Beginners Start Here..

.

S. Simon

Part 7
WE touched briefly on transistors and semiconductor
diodes in Part 5, where we pointed out that a transistor is a
three layer (npn or pnp) semiconductor device while the
diode is a two -layer device (just an n and a p region), and
that n denotes negative and p positive. This latter point
means that n type semiconductor material has been treated

so that it had an excess of free electrons in its atomic
structure - you will recall from Part 1 that an electron
carries a negative electrical charge - while p type material is

treated so that it has a shortage of electrons. Bias a semiconductor diode so that its p region is positive with respect
to its n region and electrons will flow from one region to the
other, i.e. current flows through the device.
A conducting diode has a certain voltage across it. For a
simple silicon diode this voltage is about 0.7V, which can be
regarded as the minimum bias voltage before the diode will

conduct. The basic characteristics of a pn junction are
shown in Fig. 1. Once the forward bias exceeds 0.7V,
current starts to flow, non -linearly at first then increasing
linearly with increase in forward bias. By forward bias we
mean making the p region (the anode) positive with respect
to the n region (the cathode).
If we apply reverse bias (cathode positive with respect to
the anode) there will be some negligible current flow called
leakage current. This is due to temperature effects. At a
certain point however the junction will "break down" and
there will be a rapid increase in current. This increase is
virtually independent of any further increase in the bias
voltage, the characteristic being made use of in zener diodes.
These are manufactured so that they start conducting at
some specific reverse voltage. For example, the BZY88
C3V9 starts to conduct at 3.9V, the BZY88 CIO at 10V
and so on. This is useful since the zener diode will hold the

voltage steady at its rated value despite considerable variations in the current flowing through it.
There are other types of diode which have particularly
useful characteristics. For example, some have a capacitance which varies with the voltage applied to them. They
can be used in a tuned circuit therefore, and by varying the
voltage we can vary the tuning.
Let's keep to the run of the mill diode for the time being
however, one say with a high voltage rating so that it won't
go up in a puff of smoke when the voltage applied to it rises
to quite a high level. As we have seen, such diodes can be

used for h.t. rectification and for reducing the voltage
applied to a heater chain. What happens when they go
wrong, since this is the main concern of this series? An
ordinary rectifier is designed to conduct in one direction
only, so we need not concern ourselves with the breakdown
voltage. We can assume that this is well outside the range of
voltages the diode is likely to encounter.
Since the diode will conduct to a noticeable extent in one
direction only, and since it requires a forward bias of a low
magnitude, it should be possible to check a suspect using an

ohmmeter - this operates by passing a current through
whatever is on test, the current being derived from one or
more batteries in the meter. The lower the resistance of the
thing being tested the greater the current flow, so the meter
needle is deflected farther across the dial which is suitably
inscribed. We don't need to get too precise about this, since
in the case of a simple diode all we want to know is does it
conduct in one direction only?

A complication is that with the vast majority of meters
the negative side of the internal battery is connected to the

positive (red) meter probe and the positive side of the
battery to the negative (black) probe - via the internal
resistors and selectors of course. When we connect the

Forward
current
flow

lal

Reverse bias volt age
OV

Breakdown

0.7V

Forward bias voltage

lb)

Fig. 2: Diodes in different guises. Note that although the
cathode is marked plus, it's actually the n -type section of the
diode. The plus indicates that this is the side which produces

Leakage current

voltage

a positive output in a rectifier circuit. Now to tests. (a) A
forward biased silicon diode should give a reading of about
300 while a germanium diode should read about 2000. With

nearly all meters the negative (black) probe carries the
positive voltage from the meter's internal batteries while the

Reverse

current
flow

101101

Fig. 1: Silicon diode characteristics. With a germanium diode,

forward conduction starts at a lower forward bias voltage,
typically 0.3V, The breakdown voltage varies for different
types of diode.
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positive (red) probe carries the negative voltage. (b) Reversing

the probes to apply reverse bias to the diode. This time the

diode should not conduct and there should be no meter
deflection therefore. (c) Full meter deflection with the probes
connected to the diode both ways round spells disaster! No
deflection either way indicates that the diode is open -circuit.
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NPN

PNPc

These simple tests are not conclusive, but are very handy

Ue1/4

as a quick check to find out if a transistor is capable of
conducting or not. Readers can experiment with known

V.

good transistors in order to confirm the type of readings to
be expected. We will try to point out variations of pattern as

we go along, and where particular types of circuit are
concerned.
Whilst this type of "cold" test can be easily employed, in

(b)

(a)

Low frequency

High frequency

amplifier

amplifier

Medium
power

many instances without removing the suspect from the

Higher
power

circuit, it must be realised that testing a device in its circuit
means that other components will be involved. This is of

SCREEN

C

0

little consequence where the associated components are
resistors of high value, or capacitors. It's often the case
however that low -value resistors are associated with a
particular transistor, or diodes and other transistors. One

BF180

BC107

B

C
E

C

E

has to use a bit of common sense when applying such tests
therefore, and take into consideration the associated

BD131

CI:1

B

BF197
1D1121

circuitry. One dodge is not to remove the suspect comBF24I
(c)

pletely, instead isolating one or more of the connections in

Id)

Fig.

order to divorce it from the circuit. This can be done by
removing the solder from the wire or leg with a solder

with the red probe connected to the base and the black probe

sucker or desoldering braid, leaving your test point uncon-

3: Transistors in different guises. (a) Testing a pnp
transistor. Depending on the type of transistor, the reading

to the emitter or collector should be 100 to 500. With the

nected. Suspect capacitors and resistors can often be

black probe to the base no readings should be obtained. (b)
An npn transistor should give readings with the black probe
connected to the base and the red probe to the emitter or
collector. As previously mentioned, the negative and positive
markings beside the meter indicate the black and red meter
probes respectively, not the voltage polarity. (c) Base connections to some commonly encountered transistors. (d) The

checked in the same way to save removing them completely.
Switching the meter to the volts range enables us to get a
good idea of what is happening when the set is switched on.

AU113 is a high -power transistor used in some battery
portable receiver line output stages. As with many of the high power transistors, the collector is connected to the case. Full

The essential fact to remember is that current passing
through a resistor will result in a certain voltage being
developed across it. Say an npn transistor is being used in a

signal circuit as an amplifier. Let's consider VT7 in the
Thorn 1500 chassis i.f. strip (see Fig. 4). The emitter is

meter deflection with the probes connected to the emitter
and collector means that the transistor is short-circuit and,

returned to chassis via R24. With the collector supplied via
R25 from the positive supply line, and the base biased on
(3.5V) by R21 -R22, emitter current should flow through

with a line output transistor, the fuse will probably be blown.

R24 as well as through VT7 and R25. There will be a

positive probe to the diode's cathode and the negative probe

voltage across R24 therefore, the precise figure depending
on the current actually flowing. The service information

to its anode therefore it should be forward biased and
should conduct, the resulting current pushing the meter
needle over to give a goodly reading which, on the low
resistance range (R x 1), should settle at around 300 for a
silicon diode. Reverse the leads and the diode should no
longer conduct, the meter reading remaining at infinity (no
needle movement).

We can test the small germanium diodes commonly
found in signal circuits (as detectors etc.) similarly, but
when the diode is conducting we should find a rather higher
resistance reading, more like 2000 say. Whether the diode
is functional or not will be established by this simple test
(see Fig. 2) however. A low resistance reading in both directions means that the diode is short-circuit, and is probably
the reason for the blown fuse (h.t. rectifier) or brightly lit
valves (heater dropper) in the case of power diodes, while a
high reading in both directions means that the diode is open circuit internally.
Since the transistor is simply a device with an extra layer
it should be possible to apply similar tests, and indeed it is
(see Fig. 3). We must first know whether the transistor is an

npn or a pnp one of course (refer back to Fig. 2, Part 5),
and also the transistor connections. Forward biasing the
base -emitter or the base -collector junction should give a low
reading, while applying reverse bias should give no reading.

If these results are obtained, the transistor is capable of
performing provided there is no short between its collector

and emitter. A reading may be obtained when this

states that if all is well 2.9V will be recorded with the
negative prod of the meter to chassis and the positive prod
at the emitter side of R24.
If this voltage is not present, it indicates that no current is
flowing. This could be due to the transistor being defective,
but it could also be due to the base not receiving its "turn
on" bias of approximately 3.5V, or to R25 or R24 being
open -circuit. In addition, if the transistor is not conducting

there will be little current through R25 and the voltage
across it will be negligible. Thus instead of the correct 23V
at the transistor's collector the full 26V supply line voltage
will be recorded at this point.

We point this particular instance out because VT7
(BF197) seems to fail more often than any of the other
transistors in this chassis, often being responsible for the
condition of "no vision signals with perhaps very faint
sound signals not originating from a TV transmitter". The

sound signals in fact consist of random pick up by the
sound i.f. stages (the vision i.f. strip, which handles both the

vision and sound signals, being open -circuit at VT7 as
voltage and a cold resistance test will probably prove).
It will be seen then that the tests described can be of use
in a very practical sense in all sorts of equipment - ranging
from powerful public address amplifiers to tiny radios. We

hasten to add that a cold resistance test on a transistor is
not conclusive, particularly where the device is required to

tion than the other. Different transistors have different
characteristics, but at this stage we don't want to bring in

operate as an oscillator or part of an oscillator.
We have said that a transistor starts to conduct when its
base voltage moves away from its emitter voltage - moving
towards the voltage at its collector. Now the resistors used

too many ifs and buts.

to obtain the base bias voltage may be of high value,

is

checked, but it will be higher and will be more in one direc-
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Fig 4 (left): The final i.f. amplifier stage in the
Thorn 1500 chassis. R21IR 22 provide forward

RV3A
116

bias for the base. If the voltage across the
01

1_13

.001

Tfit,T
io,

emitter resistor R24 is correct the transistor is
operating normally.

Signal
plus bias

Output

Fig. 5 (right): The video output stage in the Pye

173 chassis. R33 limits the voltage at the
collector of VT5 when the transistor is not
conducting. The current flowing through R31 is

the sum of the currrents flowing through the
transistor and resistors R30IRV3A. If the transistor is not conducting there will still be voltage
readings across R31 and R32 therefore.

101131

100E2 or more. In such a case it requires only a small leak
between the base and the emitter to cancel out the "turn on"
bias. To detect such a leak, disconnect the transistor's base,
switch the meter to a high -resistance range, and apply the
meter probes so as to reverse bias the transistor's base and
emitter. Such a leak would have little effect in a circuit using
low -value resistors; say an audio output stage, but will be
sufficient to keep the transistor "turned off" in a
preamplifier or any other high -resistance circuit. Working

may be a resistor from the transistor's collector to chassis to
prevent the collector voltage rising to too high a figure when
the transistor is cut off. Take for example the video output

voltage tests are of more use in this sort of situation,
although here again the resistance of the meter itself

be current through R31 and thus a small voltage across it
when the transistor itself is not conducting, while due to

(usually specified as so many ohms per volt; 201(52 per volt

R33 there will at the same time be a current flowing through

being typical) must be taken into consideration. When
confusion exists it's often because all factors are not being
considered and a small point is escaping attention.
More confusion can arise since some types of transistor
read quite low from collector to emitter on an ohmmeter, a
typical figure being about 5052 for say a BF196 i.f. amplifier
transistor. The figure for collector to emitter is much higher
for BC types.
It's instructive to connect an ohmmeter from collector to

emitter and then apply a finger between the base and
collector, noting how the reading varies. This demonstrates
the "turning on" effect of the base being brought nearer to
the collector voltage via the resistance of the skin surface
(say 50k52). The meter leads will have to be round the right

way of course, so that an npn transistor has a positive
voltage applied to its collector from the "negative" probe.
Try it and see.
Voltage readings can also be a little misleading, due to

the fact that a voltage may be read across an emitter
resistor although the transistor is not passing any current.
This is due to the fact that a stabilising resistor is connected
from the supply line to the emitter, so that current passes
through the emitter resistor to chassis although the
transistor itself remains quietly saying nothing. The clue
here is that the collector voltage will be high as the collector
will not be collecting any current. No current, no voltage
drop, collector voltage high.

There's room for doubt even here however, since there
BT116

circuit used in the Pye 173 monochrome chassis (Fig. 5).
This illustrates both these points. VT5 is the video output
transistor, whose emitter is returned to chassis via a rejector
tuned circuit (to remove any sound signal still present at this
point) and R31 while its collector load resistor is R32. Due
to the bias stabilising network RV3A and R30 there will still

and a voltage across R32. So the moral is to back up the
voltage test with a cold resistance test, and if there's still
doubt replace the suspect.
So much then for two- and three -layer devices. There are

also four -layer devices, in particular the thyristor which
plays an important role in some TV receiver circuits. A
diode conducts when its anode is positive with respect to its
cathode. The thyristor also has an anode and a cathode. It

also has a gate connection which switches the device on
when the appropriate turn -on voltage is applied. The gate
may be thought of as analogous to the base of a transistor

therefore, but there's an important difference. Once a
thyristor has been switched on by applying the appropriate
voltage to its gate connection, removal of this voltage won't
stop the thyristor conducting - it now acts as a diode, and

will stop conducting only when the anode and cathode
voltages are the same, or reversed so as to reverse bias the
device, or the current through it is reduced to a very low
level. It may be thought that this apparent lack of control is
a serious disadvantage. If the anode voltage is rising and
falling anyway however - say it's the 50Hz mains supply use of the gate enables the precise switch on point during
the anode waveform to be controlled. In other words we
have a controllable rectifier, which can be used to provide a
stabilised output.
There are other semiconductor devices such as diacs and
triacs. These are switching and triggering devices which are
used to switch more powerful devices on and off - rather as
relays are used in other equipment. We don't wish to go into

lengthy explanations of these less common sorts of devices
at this stage however, because there are lots of other basic

BT106

O

points we've not yet touched upon. Suffice it to say that
these devices are often encountered in colour receiver power

supply circuits where they - thyristors and diacs we
specifically mean here - can be responsible for such fault
I D1151

GU All

KU

Fig. 6: Specimen thyristors. To test whether a thyristor is
operational, connect the black probe to the anode and the red

probe to the cathode: there should be no reading until the
gate is shorted to the anode.
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conditions as a jittery picture.

Suspect diacs and triacs cannot be checked by

conventional means. They must be replaced. Nor can a
thyristor be checked if it's suspected of being the cause of a
jittery picture. It can however be tested to see whether it will
switch on when its gate is operated (see Fig. 6).
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ROGER BUNNEY
JANUARY was a good month for long-distance television

reception in the UK. The Quadrantids meteor shower
occurred on the 3rd, there was an Aurora on the 4th,
excellent tropospheric conditions on the 15th, Sporadic E at

various dates throughout the month and increasing F2
activity towards the end! I had excellent MS reception on
the 3rd, particularly from Scandinavia, improving
tropospheric reception on the 6th, excellent tropospheric
reception from DFF (East Germany), W. Germany and
Denmark at both v.h.f. and u.h.f. on the 15th, excellent
Sporadic E reception from YLE (Finland) ch. E2 and TSS
(USSR) ch. R1 on the 27th, and an exciting lift in cross Atlantic reception via F2 on the 29th, with various highway
patrol communications at up to about 35MHz. I've asked
Hugh Cocks (South Devon) to provide the log this month
however. This follows:

1/7/78

3/1/78

Improved trop. reception from France, down to
Clermont Ferrand.
Good mid -day MS with many Band III ch. E5
signal pings from NRK (Norway). Also ch. R1
via SpE.

4/1/78

A small Aurora during the evening gave ch. E3
signals.

5/1/78

6/1/78

7/1/78
9/1/78
13/1/78
14/1/78
15/1/78

MTV (Hungary) ch. RI via SpE; RTVE (Spain)
ch. E4 via trops.
Excellent trop. signals from W. Germany,
France, CLT (Luxembourg) and Switzerland at
Band III and u.h.f. Late afternoon Sp.E reception
from ORF (Austria) and CST (Czechoslovakia)
on ch. Rl.
Good French trop. reception.
Early morning NRK reception on chs. E2/3/4;
unidentified ch. R1 SpE signal.
Fair trop. reception from the east.
Excellent trop. reception from RTE (Eire).

Excellent trop. reception with DR (Denmark),
W. Germany and SR (Sweden) in Band III and
at u.h.f.

20/1/78

SpE reception of RAI (Italy) chs IA and IB,

and JRT (Yugoslavia) ch. E4.
27/1/78 Early morning reception of TSS ch. RI via SpE.
Also communications signals, RTTY etc.
Ray Davies (Norwich) reports receiving RUV (Iceland)
ch. E4 for 45 minutes during the evening of the 9th.

The business about the reception of TV station KLEETV Houston in the UK some years after it had been sold to
KPRC-TV has brought a letter from J. Pinniger of BBC
Engineering Information. He comments that KLEE-TV was
sold to KPRC in May 1950, some seventeen months after

its opening in 1949, but apparently KPRC continued to
transmit the KLEE-TV caption for some years. Since the
station operates on ch. A2 it could well have been subject to

F2 layer propagation, especially as during the record
sunspot period 1957-9 the m.u.f. rose to over 60MHz on the

North Atlantic path. How the system M signals were
resolved on system A receivers is another mystery however!
The ATS-6 satellite still operates at 860MHz, but with its

transmitting facility leased for 90 minutes daily to an El

Paso, Texas organisation. The "Beamed Christian
Broadcasting" is intended for the remoter Caribbean
islands. The satelite itself is in orbit over Hawaii.

Kerry Packer (of cricket fame) is believed to be the
organiser of a satellite project to give Australia its first truly
national TV coverage. At the present there are many areas

with no television. Coverage of the total landmass will
probably be at u.h.f.
Bob Cooper (Oklahoma) has sent extracts from technical

reports on certain USSR TV satellites. Statsionar T
operates at 99°E in geostationary orbit at 35,600km. The
transmitter power is 200W fed to a 33.5dB gain aerial,
operating at 714MHz with a bandwidth of 24.103kHz.

Foreign News
Afghanistan: TV will shortly start from the new Kabul
studio centre, using the PAL system. Japanese engineers are
constructing the transmitter atop Mount Asmai.
Ivory Coast: France is to finance the modernisation of the
television broadcasting facilities in the capital, Abidjan.

Kenya: Colour transmissions are being planned by the
authorities. Anticipating this, certain companies have been
importing colour receivers - but for the wrong system!

Iran: The service

is

being converted to colour. The

anticipated start is September 1978.
USSR: The new TV tower at Vilnius, Lithuania is a 165m
high concrete one topped with a 162m aerial mast. Towers
at Tallinn, Sverdlovsk and Baku will be of similar design.

Eire's Second TV Service

Miscellaneous Matters
We recently listed the various Italian "free" TV stations

and it seems that both Reg Roper (Torpoint) and Hugh
Cocks have received Nord Center Television from Udine,
but on ch. E3 rather than ch. IA. Reception occurred during
the intense SpE. openings last August.
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RTE (Radio Telefis Eireann) is to introduce a second TV
service later this year, and a number of radical changes will
be required. RTE has sent us the following details.
RTE -2 will commence from main transmitters in
November 1978, with an end to the 405 -line transmissions
as replacement 625 -line transmitters become available. An
exception is the 405 -line service in N.E. Donegal.
TELEVISION APRIL 1978

Truskmore ch. B11, 405 lines, now has reduced power
and will cease when'the Cairn Hill u.h.f. main station opens
and the Truskmore 625 -line ch. I polarisation change (to
horizontal) is completed. Earliest date for the end of 405 lines is August 1978.
Kippure ch. B7 and Donnybrook ch. B3. The 405 -line
transmissions will end when the Dublin Three Rocks u.h.f.

SYSTEMS PLANNED FOR TV & FM SHOP DISPLAYS,
HOUSE SYSTEMS, SMALL BLOCKS OF FLATS.
ALL PARTS SUPPLIED (PARTS EXCHANGEABLE)
10% OFF ALL AERIALS, ROTATORS AND AMPLIFIERS
WHY SUFFER BAD TV OR FM RECEPTION. LET US
HELP AND ADVISE YOU.
Letters to

main station opens. Earliest date for end of 405 -lines is

9"

September 1978.
The Monaghan ch. B10 405 -line transmissions will end

service.

when the replacement ch. D transposer is in operation earliest date for the end of 405 -lines is August 1978.
All Donegal transposers will continue on 405 -lines until a
625 -line replacement service is available. Earliest date for
the end of 405 -lines in 1979.

x

The transmitter network (main stations) for the two -

channel service is as follows:

V.H.F.
ch. H H
ch. F V
ch. D V
ch. B H
ch. I H

RTE -2

100kW e.r.p.
100kW e.r.p.
100kW e.r.p.
100kW e.r.p.
100kW e.r.p.

ch. I V
ch. G V
ch. H V
ch. G H

100kW e.r.p.
100kW e.r.p.
100kW e.r.p.
100kW e.r.p.

U.H.F.
Longford
ch. E40 H 800kW e.r.p.
Dublin
ch. E29 H 10kW e.r.p.
(Three Rocks)

ch. E43 H 800kW e.r.p.

ch. E33 H 10kW e.r.p.

Transposers
Cork City
Crosshaven
Fermoy
Glengarriff

ch. E39 165W V
ch. F 130W H
ch. E55 250W V
ch. F 6W H
ch. F 60W H
ch. E39 250W H

The fabulous golden
anodised FUBA XC391

Specialists in
rotator and DX work.

ASTRA (D.I.Y.) AERIALS
Established 23 years.

GENUINE D.I.Y. AERIAL SPECIALISTS FOR ALL BAND TV RECEPTION
Weather exposed part of U.K.? Scotland, Wales, West Country etc. Gales, salt air
corrosion problems?

The continental aerial range from Germany having proved so fantastically

RTE -1

Kippure
Mt. Leinster
Mullaganish
Maghere
Truskmore

a

Stockists of:
FUBA TV & FM aerials also
AM/FM aerials (W. Germany)
PLEMI TV aerials (Holland)
JAYBEAM TV & FM aerials
ANTIFERENCE TV & FM aerials
UKW FM aerials (E. Germany)

Test transmissions from the new RTE -2 transmitters
are to commence in late Spring, with pilot programmes in
the Summer.

Dept. TM.

4" SAE for

really helpful mail order

successful, we are in future recommending continental aerials (especially Fuba) as
our first choice for customers.
Anodised against corrosion, guaranteed for five years, robust, high gain, easy to
assemble, eye-catching superb aerials, what else, in truth, could we recommend?

AERIALS & PARTS EXCHANGEABLE UNTIL SATISFIED.
WHOLESALE SUPPLIERS TO BONA FIDE TV & FM TRADE.
Over 3,000 aerials stocked: All Bands: also Set -Tops: Masts: Lashings:
Wall Brackets: Rotators: Televertas: Diplexers & Triplexers (specially
imported) for mixing variously. Bands 1, 2, 3, 4 and 5: Distribution and
mast -head amplifiers: 2/3/4 way splitters: Padded outlets: Directional.
splitters: all types coax cable: quality 300 ohm cable.

Many of our customers come from recommendation.
53 WHITEHORSE ROAD, CROYDON
Nr. Gloster Pub & Garage
Tel: 01-684 4300
Open 9.30-5.30 MON-SAT
01-684 5262
Open lunchtime
24 hr. answering service
FM & TV AERIALS AND ROTATORS ON DISPLAY

ch. E49 165W V
ch. E59 250W V

West Midlands TV Trade Sales
THE place for used
COLOUR and MONO TV's

ch. I 6W H
ch. E49
250W H

From Our Correspondents . . .
George Francis has written to us from Port Moresby
(Papua New Guinea). There are no TV stations as yet,
but transmissions are expected to start in 1982 via
geostationary satellites, with a single video channel and
several audio channels. The proposed system will have
studios at Port Moresby, an uplink station, four regional

Why not call in and see us . . . A relaxed friendly
atmosphere, together with a choice of hundreds of
sets at low, low prices.

Colour from £15. Mono from £2, also stands,

spares, etc. Send an S.A.E. or phone, for our
current price lists and area map showing how to
fmd us.

EXPORT ENQUIRIES WELCOME.

WMTV Trade Sales

mobile units and 5000 community receivers in rural areas.
There is some DX -TV activity however and George gives
details of numerous receptions from South Australia and,
more exotic, Nanking and Harbin, China. To date Malaysia
hasn't been seen. His equipment consists of a v.h.f. super
colinear aerial, a Labgear masthead amplifier, and a Sony

1532 Pershore Road, BIRMINGHAM B30 2NW.
021-458 2208.

colour receiver.

Anthony Mann (Australia) has received tropospheric
Band III signals over 1,200 miles across the Australian

To avoid missing your copy of TELEVISION simply complete this order
form and hand it to your newsagent.
ORDER FORM

Bight - our congratulations! He's also received West

To.

Malaysia (test card G) on ch. E2 at approximately 3,000
miles. Robert Copeman (Sydney) also reports excellent
SpE receptions, with strong signals from most New
Zealand stations.

Back home, John White (Scunthorpe) reports that a
whirlwind blew the reflector off his Jaybeam ABM11
wideband Band III array. The aerial survived however and
produced excellent signals on the 15th.

IT'S EASY WHEN YOU KNOW!

(name of newsagent)

Address

Please reserve/deliver every month one copy of TELEVISION until
further notice.
My Name
Address

January's winds will long be remembered. During a
particularly severe northerly wind I had to scale the lattice
TELEVISION APRIL 1978
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yet officially ready) may be installed so that the report was
of a harmonic from the ch. E30 transmission appearing on
ch. E37.
P. Ellis (Ipswich) started DXing only recently but has

already had some quite dramatic results. He's at present
using an Antiference XG21W aerial at 40ft, with a Labgear

CM6030/WB preamplifier, and has designed a phase
Direction of signal pickup

inverter for switching between positive- and negative -going
vision signals. As a result of this he's had good reception of
CLT (Luxembourg). He's using a digital voltmeter
calibrated in channel numbers with his varicap tuner.

LOG -PERIODIC AERIALS
101211

There are only a few commercially available log -periodic
aerials in the UK, and these are intended mainly as caravan

cross -connections (not to scale).

aerials or for use in locations where there are extremely
difficult ghosting problems. The advantages of the log periodic aerial are its virtually level gain throughout the

Fig. 1: Basic principle of the log -periodic aerial, showing the

at midnight to bolt on an extra guy wire. It's reported that

designed for bandwidth, and the clean polar response which

the winds here reached 70 m.p.h. that night.
Following our February report on Korea's ventures into
colour, H. Westwood has sent us more accurate
information - he's actually visited the studios at Seoul! At
the time (last July) at least three studios were equipped for

similarly remains consistent through the bandwidth. The
polar response is perhaps the greatest advantage, being
without secondary lobes in either the horizontal or vertical
plane and with a good front/back ratio. Unfortunately the

colour, using Philips equipment, though colour
transmissions hadn't started. The programmes were
apparently for sale abroad. There are two studio centres

with a similar number of elements, while construction is

gain of a log -periodic is modest compared to that of a Yagi
more precise and difficult,
constructor.

especially for

the home

(Seoul and Busan, Pusan) while the two main transmitters

The log -periodic aerial consists of a series of active

are at Namsam (South Mountain) Seoul and Youngdo

elements directly connected to a transmission line which, in

(Pusan). 67 relays were in operation at the time.
K. Rutgers has written about our earlier comments on a
mystery ch. E37 transmission from the direction of Lopik.
He lived in Holland only a few miles from the transmitter,
and reports that due to harmonic problems another signal is
often present at + 7 channels spacing. He suspects therefore

a u.h.f. array, often doubles as the support boom. The
dipole elements are not connected directly across the line in
parallel however but are cross -connected as shown in Fig. 1.
Thus adjacent elements are connected to opposite sides of
the line. Each dipole resonates within the bandwidth, and
the length and spacing of the successive elements is reduced

that the ch. E30 transmitter for the third programme (not

by a logarithmic -law scaling factor known as the Tau

30.7'

rb12.2)

0

,

Fig. 2: Log -periodic aerial design by D. Browne, covering 48.25-85.25MHz with a gain of 9.25dBi. Dipole tubing diameters are
as follows: 1, 2 1 in.; 3, 4 fin.; 5-7 fin.; 8-11 iin.; 12-14 fin. The boom can be 21n. tubes spaced 2.5in. between centres, or
two lengths of U channelling as shown, with the stub Zt shorted 15.3in. from the final dipole. Boom length 13.2ft.
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Zt

0
0

30.7

19.7-.-17 7"----15 9'--14

9.4"

101241

Fig. 3: Ten -element log -periodic aerial design by D. Browne,

Fig. 4: Nine -element log -periodic aerial design by D. Browne,

covering the same bandwidth as before but with a gain of
8.25dBi. Dipoles 1, 2 1 in.; 3 tin.; 4, 5 tin.; 6, 7 tin.; 8-10
kin. Boom two tin. tubes spaced as before and with stub as

covering 48-68MHz. Gain 8.6dBi. Dipole 1 1 in.; 2, 3 tin.; 4
kin.; 5, 6 tin.; 7, 8 kin.; 9 tin. Boom and stub as Fig. 3.

before. Boom length 6.3ft.

Factor. Obviously if the Tau Factor is reduced to enable
extra dipole elements to be included within the aerial's
bandwidth a greater number of elements will be active at
any given part of the spectrum and the gain will thus be

increased. The Tau Factor has been defined as "the

bandwidth of a period of operation, that is F I/F2 equals
one Tau where Fl and F2 are two frequencies exactly one
period apart".
Due to the cross -phasing (i.e. 180° phase difference)
between adjacent elements, incident signals arriving at the
sides of the array tend to cancel, while the fact that there's a
larger element at the rear of all but the last dipole means
that there's a good front/back ratio.

The signal connection is theoretically to a balanced
feeder at the high -frequency end. In practice however

conventional 75Q unbalanced feed is used, but by running
this either inside one of the booms or immediately outside
one boom the aerial acts as its own balun.

Designing a log -periodic array involves some
mathematics: would be enthusiasts are advised to obtain a

copy of the Babani Press book number 26 (Radio Antenna
Handbook for Long -Distance Reception and Transmission
by B. B. Babani), 85p at the time of writing - pages 55-73
give much detailed information on this subject.
Band I log -periodic arrays have never been used in the
UK since for normal Band I reception the aerial has to be
optimised for a single channel. In the past however

Antiference have marketed a single or stacked Band III
system (LP7), while Premier Industries currently have a
Band III log -periodic aerial for the export market. Overseas
however, particularly in Australia and the Americas where
multiband and multichannel operation are common due to
the multiplicity of channels in use, the log -periodic aerial is
very common. At u.h.f., Antiference, Jaybeam and Premier
have log -periodic arrays for use in the UK where wideband
operation is required or ghosting is a problem.
In the past we've featured a number of wideband Band I

arrays based on the Yagi principle. Some years ago the
Benelux DX club marketed a Band I through to 88MHz
log -periodic array for DXing. The advantage for DXing
over the simpler Yagi array is that the directional
TELEVISION APRIL 1978

Feeder

Stub

A

B

C

0

E

101251

Fig. 5: Band I log -periodic system designed by C. Wilson. For

a four -element version dipole 1 is 10'3'; 2 8'22'; 3 6' 6r, 4
5' 3"; A is 2' 102", B 2' 32" and C 1'10". Fora five -element

is 10' 3'; 2 8' 81", 3 7' 41", 4 6' 3+", 5
5'44'; A is 3'38', B 2'92" C 2'42" and D 2'1-". For a
version dipole

1

seven -element version dipole 1 is 10' 3'; 2 9' 11'; 3 8' 12",

4 7' 21", 5 6' 51", 6 5' 81", 7 5' 1"; A is 2' 51", B
2'28", C 1 ' 111" D r83,", E 1 ' 63" and F 1 ' 43" - the

seventh element can be omitted. In each case the stub is 2' 6"

and the connections between the dipole terminals are via
copper power cable.

characteristics and polar response remain consistent over
the bandwidth. In addition, impedance matching remains
accurate, with a correspondingly low voltage standing
wave ratio (VSWR).

In constructing a log -periodic array, isolation between
the two booms can be difficult, since the distance between
the two affects matching. Perhaps the easiest approach for

the experimenter is to use a single boom, with standard
insulators, cross -connecting the terminals of each insulator.
We're fortunate in being able to call upon two experts in

log -periodic aerial calculations - Derick Browne and C.
Wilson - who have given us details (see Figs 2-5) of several
designs for Band I use. The systems are large, but should

give superior performance to the usual wideband Band I

array. We'd be interested to hear from any
experimenter who successfully makes up such an array - as
to how the mechanical problems were overcome, and what
sort of performance is obtained.
Yagi
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CA Tastrophe
Les Lawry -Johns
I'M not a cat lover. On the other hand, I don't hate them
either. Our own cat Spock has her endearing, selfish little
ways, but I wouldn't dream of harming her. Except that is
when she brings in a poor flapping bird and proceeds to
torture it. Then I could kill her without a second thought,
regretting it later of course. She lives, however, and grows

fat. The fatter she is, the less likely she is to succeed in
catching a bird. So we live in peace. This is just as well
because whenever I have lost my temper with a cat I have
always come off second best.

A little while ago, I was called to a house to attend a
Bush CTV1122 which had "gone bang". As I was removing

the rear cover I became aware of two things. First, there
was a horrible smell which had not been immediately
obvious lingering around. Secondly, the window near me
was wide open on this cold day.

The lady of the house explained that her cat had had

investigate the source of the bang. Lower left 3.15A mains

supply fuse missing except for its metal ends. Remove
power board. Lots of burn marks and damaged print
around the base of the thyristor (BT106) and down to the
surge -limiting thermistor which didn't look up to much
either. After cleaning up the area carefully, we fitted a new
thermistor and a new BT106, then checked the diodes and
everything else in sight. All seemed well, so like a fool we

put it back without looking at the print on the decoder
panel.
With a nice new 3.15A anti -surge fuse in we switched on.

On came the sound and the e.h.t. rustled up. Easy job after
all.

"Picture o.k.?" we enquired from our position behind
the set.

"No," said the fair lady.

"Oh," we said as we clambered around to the front.
Turning up the brilliance and contrast did nothing. There
was only a dull blue glow which remained unaltered by
anything. Tube base voltages revealed that the first anodes
were normal but the cathodes high. The bang must have
damaged the SL901B demodulator i.c. we decided,
reasonably enough. We didn't have one with us. So we put
the thing together and took it to the van, promising to return
it the following day all being well.

On the bench, out came the decoder panel, out came the

kittens, and that a horrible torn cat had been in and had left
the smell in addition to having made an attempt to kill the

desoldering braid, out came the i.c. and in went a new

kittens. As she returned to the kitchen, shutting the door
behind her, I resumed my job behind the Bush.... Being
partly concealed, I was not noticed by the thing which
entered through the window. It was the ugliest ginger torn
cat I have ever seen, and it was obviously going to have

brought in some sort of colour, that is if you like green
faces. Despite the fact that we had replaced the upper i.c.,

another go at the kittens. I rose to my full height.

about once out of every three goes. This was not a good
average, so we checked the ident control which didn't help
matters. Looking on the black side we concluded that the
lower i.c. had also been dealt a mortal blow. Out came the

"Got you, you horrible swine," I hissed. "Now you'll
pay." The cat glared at me with hate filled eyes. Every hair
on its scraggy body stood out, and it looked twice as big as
it had done a moment ago. Its back arched and it spat out
its challenge. Who would be the victor in this battle of the
giants?
I made the first move: my screwdriver sped through the
air with deadly accuracy. The cat leapt on to the sideboard
and the screwdriver knocked a chunk off the coffee table.
Oh dear. I looked for another weapon. The vacuum cleaner
hose. Just the thing to put an end to this vile beast. I swung
it viciously as the cat leapt again, and all the silver on the
sideboard was scattered in all directions together with
family pictures and a bowl of mixed nuts.
The cat then really got going. It literally tore round the

walls, never once touching the floor. Down came the
curtains and several other items which had adorned the
walls. I aimed another blow at the beast and missed again.
Missed the cat that is, I didn't miss myself since the metal
end of the hose rebounded off the wall, knocked my glasses
off and sliced my ear.
Since the curtains were no longer covering the window
the cat vanished with a parting hiss, leaving behind the most
horrible smell, easily eclipsing that of a burnt up tripler. By
this time the lady of the house had reappeared. Viewing the

devastation, her eyes widened with horror. "Has the set
blown up completely this time? Look at my curtains and
silver and everything ..."
"Calm down" I urged her, quickly replacing the silver
and pictures and things. "That torn cat came in and turned
the place upside down and attacked me, that's all. Send for
the police, it'll have to be shot."

Having rehung the curtains, some sort of order was
restored. ... So rather shaken I returned to the Bush to
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SL901B. Brightness restored, contrast o.k. Careful tuning
we were still too stupid to examine the board closely on the
print side.
Pressing the buttons a few times restored normal colour

decoder panel, out came the desoldering braid, out came the
SL917A and in went a new one. All to no avail and the time
was galloping away.
"Bistable, bistable, it's that cat's fault," I mumbled. Out
came the board once more (I've never got round to a set of
extension leads, as we don't deal with that number of these
models and we rarely have faults on the decoder anyway)
and this time we did what we should have done in the first

place. Careful examination of the print around the ident
detector transistor 3VT11 (BF194) showed discolouration.
in fact was open -circuit base -to -emitter.
Clean up the tracks, fit for a new BF194, and flesh is flesh
(leaving Kermit out of this).
So ends this catalogue of disaster. The moral is: if you
have a blow out, check up on the semiconductors on the
adjacent panel. Oh, and never try to kill a cat.

The transistor

Thorn 1600 Chassis
A young fellow brought in a nice white mains portable
and asked us if we could repair it. It was an Ultra Model

6831, fitted with the Thorn 1600 chassis. As we were
removing the rear shell, he remarked that it had been with a
firm many miles from here for a period of eight weeks, and
that they had given it up as a bad job.

"Will it take more than a few minutes to do? Only my
friend's waiting in the car and there are double yellow lines

you know." A swift check revealed that the BU205 line
ouput transistor was a dead short, and it was obvious that a
lot of other work had been done around the line timebase.
The alarm bells rang. Take care they rang.
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"Leave it with us a few days and we'll let you know" we
said cautiously. Off he went, leaving us to sort out what had
been done and why. The BF337 line driver transistor VT15

had been replaced and appeared to be in order. With a
weather eye on our depleted stock of line output transistors
(Mr Doubleday you remember) we removed the side panel
which holds the line output transistor and to which the body
of the TIP31 regulator transistor is bolted (having released
the latter), noting that the top screening cover was missing.
This enables the flyleads of the line output transistor to be
removed and the BU205 to be replaced.
We fitted an approved replacement for the BU205 and

and refitting the BF337 and another new line output
transistor (2SC643A) produced normal working and
another threatened nightmare was averted. This is the first
time we've encountered this one.

Our usual troubles with the 1600 chassis have been
around the e.h.t. rectifier: either the rectifier (pencil type)
itself or insulation breakdown has been our lot. It should be

appreciated that the e.h.t. lead is screened and that the
screening is earthed. This can be a source of trouble, but is
fairly obvious and unlikely to cause heartache. The
proximity of the screening cover seems to promote

discharge from, and breakdown of, the insulation of the

hooked up a large wirewound resistor in series with its
collector lead in order to protect it in the event of it being

e.h.t. rectifier's end caps.

switched on for too long. This appeared to be unnecessary,
as it did not switch on at all when we had cleared the decks
for action and switched the set on. The BF337 was overheating however. Checking the base and emitter produced an
immediate change of conditions however and the line output
stage started to function, the tube heater lighting dimly etc.
Obviously we had prodded something into life. It was time
for thought.
The RC network connected across the primary winding
of the driver transformer T1 (see Fig. 1) is essential to

LT Transformer Trouble

prevent "ringing", which would tend to keep the BF337
conducting. If the BF337 was overheating, it was
conducting too long. So it was prudent to check these
damping components, particularly as application of the
meter could have perhaps sealed one up so that normal

working was resumed. Investigation showed the

components to be R139 6.2k52 (2W) and C122 0.0056/1F
(polystyrene). Ah ha. In the event however the capacitor

was not at fault: we had jumped to yet another wrong
conclusion. . . . Such was our confidence however that we
removed the wirewound resistor from the feed to the line
output transistor's collector and then switched on. Nothing.
We again applied the test prod to the base of the BF337,
and on came the tube heater and a raster appeared on the
screen. The raster then vanished and there was a click from
the line output transistor. Hurriedly switching off we found

We had a call to service a Pye hybrid colour set the other
day. It was fitted with the 691 single -standard chassis,
which has the metal housing over the line output

transformer and e.h.t. tripler as opposed to the more open
arrangement of the later 697 chassis which has the vertical

printed panel on the right side. The later models use a
revised mains transformer with a thermal cutout incorporated in the body of the transformer. Earlier versions
did not have this, and under some fault conditions
the transformer can overheat and suffer damage before the
mains fuse fails. The set we visited had suffered this
condition, and it was not the first we've encountered.
The complaint was that the picture and sound had gone
off and that there was a smell of burning before the set went
dead. When these symptoms are reported, our first
suspicion is the small bridge rectifier which provides the l.t.

supplies. If there is a short in the h.t. line or in the line
output stage, the mains fuse normally fails and puts an end
to any hanky panky. A smell of burning however means
either a short in the boost line feed to the c.r.t. first anodes
(the sound continuing for a time) or some 1.t. fault if the
sound fails immediately.

Our first action therefore was to withdraw partly the

to the h.t. line showed 5M52. We shook the meter and

right side unit and turn it, having ensured that there were no
shorts from the PY500 top cap to chassis. Turning the unit
exposes the h.t. and 1.t. supply components. An ohmmeter
test on the BY164 bridge rectifier confirmed that there was a
direct short from the positive leg to the a.c. input. Removing
the BY164 is only a matter of moments, and once removed
a recheck showed that the short was indeed in the rectifier

rechecked the range. The reading should have been more
like 500E2. No, 5M4 it was. R138 turned out to be a tiny

unit replaced.

the line output transistor to be a dead short and we were
back to square one.

Convinced that the trouble was in the driver stage, we
carefully checked all the components there, after removing
the BF337. An ohmmeter reading from the base connection

4701(52 resistor which had gone high, not allowing the base
of the BF337 to discharge. Fitting a larger 470k52 resistor
HIT

0.33
VT16

BU205
TI

8138
470k

From line

oscillator

0.1
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VTIS

8F259

Line oscillator
start voltage

1541.

I IV

IIV

'01

12

Fig.

1: Line driver stage, Thorn 1600 chassis. In earlier

versions VT15 was type BF337.
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and not in the circuit. A new rectifier was fitted and the
A new 2.5A anti -surge fuse was then inserted, but this
blew immediately the mains was applied. When the meter
was applied to the l.t. transformer primary winding it swung
over further than normal and confirmed our suspicion that
this was at fault and not the filter capacitor or any other
easily replaced component. Leaving things as they were, we
beat a hasty retreat back to the workshop where we found
that we had just one spare transformer. Returning to the
house thus armed, we inverted the power unit and extracted
the defective transformer. It has only about six connections,
so the new one was easily fitted. Another new fuse and we
were ready to go again. Switch on and the immediate rush
of sound confirmed that the short had been cleared. The
picture was good and little more needed doing.
The lesson then is that if the model is the original dual -

standard or the subsequent single -standard one with the
metal box on the right side, a defective bridge rectifier can
ruin the mains transformer if the set is not switched off
immediately the sound and vision fail.
And, oh yes, do be kind to moggies.
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Video Notebook
Contributions by John de Rivaz, B.Sc.(Eng.)
and David K. Matthewson, B.Sc.

AUTOMATIC SWITCH -OFF
A lot of VCR head life can be wasted should the autostop
fail or the capstan slip while the machine is unattended,
since there will be no signal to switch the machine off and it
could run for hours or even days. When the clock is used
the machine switches off after an hour, but anyone who
uses the thyristor method of making one VCR come on
after another in order to record for two hours at normal
speed (see Television, February 1977), or who uses the
speed reduction modification (Television, February 1978)
and fits a thyristor to their clock, has lost his safeguard.
Also, it's dangerous to set the machine to rewind and leave
it unattended: the tape sometimes jams just before shut-off,
and as it's under tension there is accelerated head wear,
often causing several pounds' worth of damage.
The cure is to modify the 40s auto shut-off timer. Remove
and discard the switch on the main control button grouping,
and add the arrangement shown in Fig. 1. The capacitor Cl
charges from the 12V line via the 1M52 resistor R1, but is
regularly discharged through the 47052 resistor R3 by the

reed switch. The latter is operated by a revolving magnet
which is cemented with RS 554-197 adhesive to the counter
pulley. If the machine stops when the magnet has closed the

switch, the capacitor is discharged and the transistor cuts

If on the other hand the switch is open when the
machine stops then the capacitor charges up to the full
off.

extent: when it is fully charged no further current flows via
the transistor which switches off. When the transistor is off,
the 40s circuit charges and eventually shuts off the
machine.
Solder the reed switch to the main frame by the counter
pulley, with the 47052 and high -value (e.g. 10M52) resistors

providing support. Fit the other components to panel 10
(circuit E).

J. de R.

The fault can usually be cleared by cleaning the machine,
repairing the lacing, replacing the video heads or whatever
else is necessary. This doesn't help with an already recorded
tape however. To view this, the circuit shown in Fig. 2 can
be added to the set. It has to be set up for the particular gap
setting of the VCR, and may require alteration if the gap is
changed. If you use this with a skip -field modified VCR
with flyback time modulation, as described in the February
issue, the extra modification shown must be added.

The 100kQ preset phase control provides fine phase
control: coarse control is obtained by varying the value of
the associated capacitor C and selecting the correct input
sinewave phase. If negative -going field sync pulses are
required they can be obtained from the other output of the
74121 monostable i.c.

The results given by this circuit are not perfect, but are
better than nothing. It doesn't work so well on a skip -field
modified N1500, as the flyback modulation circuit is rather
precise in its setting up and shows up the small phase
modulation introduced by the noise in the head disc servo.
This sort of fault can also be reduced by adjusting the gap

to come after the

field

sync pulse, not before

it as

recommended by the makers. In some cases, however, this
may cause disruption of the colour, and if the receiver can't
handle it the modification must be abandoned.
J. de R.

SYNC PROBLEM

A Philips N1512 VCR was brought to us with the
complaint that the line sync "went a bit funny" when some
tapes were played backed on some TV sets. The N1512
incidentally is a video in/out version of the N1502, which is
a modular version of the N1501 which in turn is basically
the N1500 (the point is that the N1512 is not a skip -field
5V

MAINS LOCK CIRCUIT
Internal field

The field sync pulses are prone to interference, the resultant
bouncing picture being very aggravating. There is a partial
solution however. The VCR is phase locked to the mains on
replay, so in an emergency the television set can also be
phase locked to the mains. The resulting picture is not
perfectly stable, but the movement is slow and less
objectionable.
112V1
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1:

Automatic VCR

switch -off
modification.
The reed relay is operated

by a magnet cemented to
the counter pulley. A suit-

Extra modification required for skip -field operation

able magnet is the RS type

Fig. 2: Adding a mains lock circuit to overcome the problem

349-052.

*Add

of recorded tapes with unreadable field sync pulses.
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present, providing

a means of operating our colour

indicator (see Fig. 3). To avoid loading the circuit, a

transistor switch is used: the total base current of the
transistor is less than 10uA, so there should be no ill effects.
The 12V supply and chassis connections can be made to the
same board - at CN2 pins 1 and 3 respectively. The LED

can be mounted on the top panel, next to the video mode
switch, by drilling a small hole in the plastic faceplate and
press fitting the LED in place.

The LED lights on playback if the tape is a colour one,

The new Philips N1700 long -play VCR.

even when the video mode switch is in the black -and -white
position - the playback is not then in colour, of course.
D.K.M.

VIDEO SLICER

machine or anything strange like that). Perfect results were

obtained on playing back a standard test tape, but as the
man said the problem was only on some tapes on some

machines. Examining the line sync pulses on a scope
revealed a strange sight, two pulses instead of one, and on
examining the circuit we found that the N1502 and N1512
have a system which adds an extra pulse to the line pulse, to

act as an "automatic identification" signal. This automatically alters the time -constant of the flywheel line sync
circuit in the Philips K12 chassis (amongst others) from the
broadcast to the VCR standard. This appears to work o.k.

on broadcast signals, but when rather rough signals, say
from a cheap helical -scan VTR, are recorded on the N1512,

or maybe a second generation tape is used, the resultant
playback can be rather dire. Under these conditions an
"auto ident" defeat switch would be of value: what about it
Philips?
D.K.M.

COLOUR SIGNAL INDICATOR
The basic Sony 1810 U-matic VCR is equipped with an
LED to show when an input signal is in colour, but this
feature is not included on the more expensive V02850P
editing version - maybe it's considered that if you can

afford around £3,500 for an editing U-matic then the
expense of a few colour monitors is not so great. In the use
to which we put our 2850 however it would be very helpful
to be sure that the signal going into the machine and the
tape being played back are actually in colour. The following modification was devised therefore.
The switching between monochrome and colour inputs is
controlled by the "video mode" switch on the front panel.
This is a two -position switch which acts on both record and
playback. The two options are: monochrome, which puts
the machine into the black -and -white mode on record and
plays back only the luminance part of the signal on playback; and "auto", which switches, on record only, between
CN2
Pin 1

Fig.

3: Adding a colour

signal indicator light to the
Sony Model V02850P Umatic editing machine.

BC'09

560

' Subminiature
LED
(CN2, p.n 31

monochrome and colour by detecting the presence or
absence of the colour burst. The electronics for this
switching are located on board CD1/2, the chrominance
demodulator board. Test point TP5 in this circuit goes from
OV on monochrome to about 4.5V when a colour signal is
TELEVISION APRIL 1978

A video slicer unit was described in the January 1977 issue,
designed to take a composite monochrome video signal and
process it to give a digitised composite video output
consisting of just black -and -white, i.e. no greys. This gives
an interesting "pen and ink" type effect when the output is

displayed on a monitor. The design also provides a TTL
level switching signal for use in conjunction with the video
effects unit described in the April/May 1976 issues of

Television, giving a type of keying. The design was based
around the 710 operational amplifier i.c., which compares
the video input signal with a preset reference voltage.
It was suggested in the original article that an LM319
dual -comparator i.c. could be used in place of the 710. This
requires only a single rail power supply as opposed to the
more complex requirements of the 710. We have now done
this and produced a slicer which gives very effective results.
There are a few differences between the LM319 and the 710
to be considered, but no problems arose. First the LM319 is
an open -collector device, so the output must be linked via a
1 kS2 load resistor to the 12V rail (see Fig. 4). Also pin 6
must be connected to chassis. The device can otherwise be

used as the 710, but

it

should be noted that the pin

connections are not the same.
The LM319 has an additional advantage over the 710 in
that the unused half of the dual comparator could be used
to provide an intermediate shade of grey, between the black
and -white extremes of the original design.

RI7

Fig. 4: Using an LM319 dual -comparator i.c. as a video slicer.
Only one half of the Lc. is used.

The basic design gives a very effective black -and -white
effect and, if the composite video output is fed to a simple
colour encoder, a two-colour picture is produced. This is an
effective way of producing colour captions from a monochrome camera. The design works well with large lettering
(say lin. Letraset) but will not resolve fine detail such as
typescript.
Finally, note that there is an error in the power supply
circuit (Fig. 2) in the original article. The base bias resistors
R1 and R2 should both be 68052, not 6801(52.

D.K.M.
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Service

had escaped our attention. The increased power then

Commentary

controls can contribute to the early failure of valves,

resulted in the new capacitor's early failure.

It's not often realised that over -advancement of these

Steven Knowles

triplers, and even the line output transformer itself. Bearing
this in mind, the little time taken to check the boost voltage
can be well worth while in terms of subsequent reliability.

Thorn 1590 Series
A RECEIVER fitted with the Philips 210 dual -standard
monochrome chassis was brought in with the complaint
sound, no picture. On examination we found that we could
achieve

faint screen

illumination

by

advancing the

brightness control to roughly the three quarters mark, but
that any advance beyond this point caused the screen to
black out.
This is the classic symptom.of low e.h.t., and although a

healthy line whistle was present on both systems it was
impossible to see any heater illumination in the DY87 e.h.t.
rectifier due to an accumulation of soot around its envelope.
We decided first to try the effect of adjusting the preset 625 line width control however, not only because this was nearer

to hand but also because they have a habit of developing

poor wiper to slider contact which can cause similar
symptoms. The control itself proved to be perfect, and we
found that at its maximum setting a much better display
was present on the screen. This also showed the true cause
of the trouble, insufficient line output, as the width was
heavily in on either side.

Importance of Correct Boost Volts
We made the usual checks on the valves and the resistors
in the width stabilising circuit, but we didn't hold up much
hope as we have come across these symptoms before on this
chassis - due to shorted turns in the line output transformer.
Ultimately the transformer was replaced, restoring normal
results. After this we reset the width control for the correct
930V at the boost test point. We make a point of always
checking the setting of these "set boost" controls whenever
we do any servicing in a receiver's line output department.

There was one occasion recently however when we
didn't! The set in question was fitted with the Thorn 1400
chassis, and the complaint was simply sound, no vision.
Inspection showed that the fusible resistor feeding h.t. to the
line timebase had opened, denoting excessive current. As
usual, before doing anything else we gave the chassis a
quick visual check. This revealed that one end of the third
harmonic tuning capacitor, which is wired between two tags
on the line output transformer, was badly blackened. An
ohmmeter check confirmed that it was short-circuit.

We replaced it with a round disc type rated at 12kV,
resoldered the cut-out, and switched on. Results were
normal so without further ado we replaced the back and
thought no more about it - until a week later we received
another call to say that the set had again failed! Once again
we found that the fusible resistor was open, and a glance
showed that the new capacitor was badly blackened.
We then looked at the boost preset and realised why. It
was set at maximum! Obviously what had happened was
that the original capacitor had developed a leak (as often
happens) causing a reduction in width, and at some stage

this had been compensated for by increasing the boost
preset to maximum. The capacitor had subsequently gone
completely short-circuit, and when we replaced it with a
new one, restoring full line output, the maladjusted preset
326

The complaint with a portable set using the Thorn 1590
chassis was simply no signals. A good raster was present,
and a lively rushing sound from the loudspeaker seemed to

indicate a tuner fault. The tuner used in this chassis is
identical to that used in the 1500 hybrid chassis and suffers
from the same main fault. The push buttons operate a bar
which actuates the tuning mechanism. This bar is soldered
into two slots (one at either end) and after some years' use
the solder cracks. If both ends go at once the bar drops out
to the bottom of the set. More often however only one end
becomes detached, station selection then becoming
completely erratic (if it works at all). This turned out to be

the trouble with the set in question. Resoldering the bar
restored normal operation, and we then ran the set for a
while to ensure that everything was o.k.
During this time a further fault appeared. A ripple would
appear in the centre of the screen, and at the same time the

raster would contract by about half an inch on either side,
leaving distinctively wavy edges, while field lock became
critical. Although the sound was not affected, the
appearance of the picture definitely suggested poor

smoothing, and it was found that by rocking the main
electrolytic smoothing can the symptom could be
aggravated. We examined the print beneath the can but as
we could find no fault here we concluded that the can was
internally defective. Its replacement cured the fault.

Encounter with a Dabbler
With the advent of colour television it was hoped that the
day of the dabbler would be numbered. Whilst quite a few
people were prepared to fiddle with their old black -and white bangers, valve swapping and the like, it seemed
unlikely that they would contemplate doing the same with
their 300 quid colour tellys! This has largely been true, but
there have been exceptions....
A set fitted with the Philips G8 chassis was received with
the complaint that it "went bang when we switched on".
The owner omitted to tell us however that he had himself
removed the back, found the 3.15A mains fuse blown, and
had - no, not replaced it - but wrapped some kitchen foil

round it and put it back in! Anyway we cleaned up the
mess, then noticed that a large section of print had been
blown off the power board. We repaired this, fitted a new

fuse, and then removed the cause of the original shortcircuit - a shorted BT106 thyristor. This restored normal
results, and after checking the h.t. the set was returned to
the customer with a warning to the effect that if it was
tampered with again we would not accept it for further
service.

Indesit T24
The Indesit model T24EGB has proved itself to be on the

whole quite a reliable chassis, although the resetting
accuracy of the u.h.f. tuner is not always all that it should
be, whilst the most common fault is undoubtedly output
valve failure (see Servicing Television Receivers, December
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1975/January 1976). Apart from this the most challenging
aspect of these sets to any newcomer is trying to find out

how to remove and refit the back! If any reader seems
sceptical about this, Indesit have seen fit to print a set of
instructions on the back cover explaining how to do it.
The only other odd fault that we have had on more than
one of these sets is an effect very similar to vision buzz on

the sound, but in this case the buzz can still be heard
through the loudspeaker with the volume control at
minimum. The tuner and user control panel are adjacent to

one another on this model, and the problem is due to
interaction between the wires running from these to the
main deck. Careful repositioning of the leads solves this

replacing the step-down transformer which had an open circuit primary winding. Sound was still distorted however,
and the maximum output was definitely not what it should

have been. As is our usual practice, we decided to
commence by making checks on the loudspeaker and
output stage, working back from there. We struck lucky!
The output stage uses two transistors of the Japanese 2SB
series, and one of these was found to be open -circuit. The
two were replaced with a couple of AC128s.
It was whilst the recorder was being run on test that we

happened to glance at the instruction leaflet which the
owner had kindly provided ...
For recording, it informed us that "Microphone should

one.

be held eight inches away from the speaking mouth".
"Speaking mouth?" we said. The procedure for erasure

An Audio Cassette Recorder

looked even more formidable. "The recording anew on the

Finally, on a lighter note, we were asked to examine a
mains/battery cassette recorder of reputable make with the

previously recorded material to be replaced with the now
recorded information". If you wished to monitor the
recording being made, it informed you that "the earphone of
yours should be connected to the MON jack".

complaint that the sound was distorted at all levels and that

it would not work on the mains supply. We decided to
tackle the latter complaint first, and this was cured by

already recorded tape

will

automatically erase the

We're still recovering! See you soon.

you have to explain aerial and interference problems,

Customer
Relations

though the IBA has a Guide to Good Viewing of ITV which
is available free in small quantities and can be very useful
in impressing customers.
Though it can be tempting at times, it's best not to blind
the customer with science. It's better to keep to
generalisations. For example, if asked about the line output

Malcolm Burrell

transformer you can reply that "it's

all

tied up with

generating the twenty thousand volts or so required by the
tube and in moving the spot from side to side". This should

IT'S a fact of life that for most TV service engineers, unless
they are confined to the service department and don't have
to deal with callers or 'phoned enquiries, customer relations
is a major part of the job. Many technicians leave the trade

keep the customer happy and prevent him feeling at a

or develop a rather cynical outlook on life due to the

always loss of signal in a downlead and it's better to boost
the stronger signal up at the aerial.

distress caused by awkward customers. The old adage of
the customer always being right does not always apply to
TV servicing: after all, if the customer thinks he knows so
much he doesn't need a technician to come and sort things
out for him! Since there's no way of avoiding this problem,

disadvantage. Similarly, when discussing the virtues of a
masthead preamplifier over a set -back type there's no point

in going on about decibel gain: better to say that there's

Ghosting
Ghosting causes many problems. Whilst most viewers

it's best to try to mould the customer to your way of
thinking. It's a rewarding art to cultivate, and can be

accept that "double vision" is due to a delayed signal

achieved by even the most sheepish of us. Personally, I've

added effects of pulling and poor sync are not so easily
explained, while a demonstration with another make and
type of set may prove quite embarrassing if it performs
even slightly differently. The best solution is to say that
there are pulses sent out by the transmitter at the sides of

had a good few years in which to try it out. The advice
which follows is based on this experience and will, I hope,
prove of help to others.

It's important to try to relax and not rush things.
Provided one carries out the repair properly there's little to
be gained from dashing off to the next call - save maybe a
nervous breakdown. Also, there's no point in making the
customer think you've no time for him. Remember that you

may well be calling again in the future, so it's best to
establish good relations from the start. There are of course
always the odd few who will keep you talking all day given
half the chance. The answer to this is to listen patiently for
a bit then try to slip in a few words. Something like "well,
I've got to go all the way to so and so now" usually makes
it possible to break off the conversation politely.

Most of us find it difficult to explain some points to
customers despite our attempts to keep abreast of
developments in TV technology. Try to keep a few aces up
your sleeve by way of literature and pamphlets which can
help when you're confronted with a disbelieving customer.

It's a pity that proper documentary backing is rare when
TELEVISION APRIL 1978

reaching the aerial at the same time as the desired one, the

the picture, to tell the set what to do. Sometimes a ghost in
the wrong position will confuse the set so that part of a face

may be displaced. For the same reason, even with slight
ghosting an image of one of these special pulses may
appear down the left of the picture in the form of a light or
dark band (not to be confused with foldover or lack of line
flyback suppression).

Noisy Pictures
A similar case arises when confronted with a noisy
picture. Whenever possible one should make sure that a
fault in the set is not responsible. Even a spare set can be
misleading since occasionally in marginally weak areas a
particular tuner may function perfectly and then develop
trouble. A little extra trouble taken by the technician in
conveying the set to the workshop for a check, having first
327

warned the customer that his aerial is almost certainly to
blame, can save a great many heated exchanges later.
Knowledge of local conditions will enable a technician to
advise on the most suitable installation for a given area. It's

unfortunate that whilst we all dream of high -gain XG21
arrays the most that the average aerial rigger can muster is
an odd 18 -element unit of unknown pedigree, a preamplifier

and the reply "that's the best it'll every be". High -gain
aerials, costly as they are, are rarely offered as a choice to
the customer: I feel that a great deal more could be done by

aerial manufacturers to promote their products to the

gratings on the test card when displayed in colour is one
example. This is known as cross -colour and is the result of
fine monochrome patterns being confused by the decoder
for colour information. Assure the customer that this is
normal, show him the test card in black and white, then as
you turn up the colour control explain that the set thinks
it's seeing a colour signal. Draw his attention to the fact
that he has probably at times noticed the same effect on
actors with finely patterned suits.

Another question arises from the fact that the intensity
of the colour varies from programme to programme. This

public rather than the trade, because only public demand

does occur - but we don't have to endure such great

can boost sales.

variations as with other colour systems. One can only point
out that this is what the colour intensity control is there for
- to adjust!
There are many other problems, such as monochrome
film excerpts broadcast with ghastly coloured tints,
transmissions with noisy colour, grainy film stock, "hop"
and "weave" on some film sequences, badly lit objects such

There are some positions where an aerial like Jodrell
Bank will not suffice, and it's useful to have some
alternative source of signal such as a crosshatch or colour bar generator in order to be able to demonstrate results
with a reasonably ideal signal. It's even possible to carry a
second-hand TV camera with an r.f. output, though this is
generally a complication which finds surprisingly little use.
Some customers cannot be pleased, such as the old lady
with a set -top aerial who agrees that it works better on top

of the set but insists than an equally good picture should
result when it's concealed underneath! A little time spent
extolling the virtues of loft aerials and a free copy of the

as might occur on outside broadcasts where extremes of
light and shade necessitate the camera lens being stopped
wider than normal, causing flattening of highlights, and
fuzzy colours on the distant players at a football match,
caused by the inability of the colour system to resolve fine
colour detail.

IBA good viewing guide is the most one can do.

Installing a Colour Set
Establishing Rapport
The value of a smile should not be under estimated. The
TV engineer's sixth sense often tells him that reception at a
certain front door will be a cold one. A well-timed smile or
a cheerful expression usually breaks the ice. If you notice
something particularly pleasing in the house, say so - you

may even get a cup of tea! To address the customer by
name is a help - provided you can read it correctly from
the job card and that it isn't mis-spelt. Some names can
sound surprisingly rude if mispronounced.

The stern expression of a high court judge is totally
unnecessary, and a fairly relaxed attitude interposed with
such expressions as "Oops" as you grab the e.h.t. lead can
greatly advance your customer relations.
Dogs can be a problem but are better ignored. Try to
keep your tool box between you, particularly if the dog
shows over friendly tendencies. A polite request to the
customer, indicating the danger to a dog in close proximity
to a live chassis, is better than a hot soldering iron or splash
of e.h.t. which could severly shorten your job prospects as
a field engineer!

The Critical Viewer
One of the most difficult situations is when after
repairing or installing a set the customer looks at the

A little expertise when first installing a colour receiver is
all that is required to reassure the customer. The fact that
you are at the house with a colour set signifies that the
customer has been sold on the idea of colour, so whatever
you say is unlikely to dissuade him.
If he has a monochrome set, try this first (if it is a 625 line u.h.f. one) and point out any shortcomings which could

spoil a colour picture. Plug in and set up the colour
receiver, and explain that because the screen is composed
of minute dots or slots (a demonstration with a magnifying
glass or showing a piece of shadowmask impresses here) he

may not obtain the absolute sharpness to which he has
become accustomed on his black -and -white set. Also stress
that if he looks closely for colour fringeing he will

undoubtedly find it. Impress upon him that the eye is not

conscious of fine detail in colour, and that the colour
system is basically black -and -white with a coarse colour

signal added. Emphasise the need to sit at the correct
viewing distance (about four times the picture height) to
avoid noticing blemishes in the picture, and mention that
unfortunately not all transmitted programmes are of the
same high standard.
One final point is worth mentioning. When installing a

new set, emphasise that it's a highly complex piece of
electronic equipment and that there's always the possibility

that some minor breakdown may occur during its initial

picture with disgust and complains of a non-existent fault,
e.g. "Look! Can't you see? It's flickering". Assuming that
the interlace is correct and that there is a good aerial signal,

running -in period.

also that there

The emphasis above has been on a positive approach to
a new customer. The intention should be to display honesty

transmitted every second, together with a short while spent

and concern that he should obtain the best possible

adjusting the contrast and brightness, will help. A little

enjoyment from his set while at the same time showing that
you, the engineer, have a great deal of experience in your
subject. By starting on the right foot, you pave the way to a
good servicing relationship with your customer, who will
therefore more readily accept any future suggestions you
make. The moral is: kill complaints before they're made,
and before they kill you as a field engineer!
The best of luck to you all!

is an acceptable transmission, a brief
explanation of how twenty-five separate pictures are

expansion into other causes of flicker, such as moire
patterning, aircraft flutter, cross -colour etc., will at least
demonstrate to the customer that you are not only aware
that these problems exist but that you have some experience
of them and can define their causes.
The television system itself causes many critical
comments from customers. The glittering frequency
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Your

PRO!!!!!F.
Requests for advice in dealing with servicing problems must

be accompanied by a 50p postal order (made out to IPC
Magazines Ltd.), the query coupon from page 331 and a stamped
addressed envelope. We can deal with only one query at a time.

We regret that we cannot supply service sheets nor answer
queries over the telephone.

which had increased in value. Could it be a defective line
output transformer?
It seems that the line oscillator is reluctant to start. The

usual cause of this is faulty capacitors in this stage. We
suggest you check the small electrolytics C442 and C437
(both 5µF), the feedback capacitor C426 (470pF) and the
waveform shaping capacitor C445 (820pF). Also if
necessary the tuning capacitors C425 (0.0027µF, 405 lines
only) and C438 (0.0022µF). This should sort things out.

Telefunken 710B Chassis
The trouble with this set is a form of field collapse: there is
illumination over about the middle third of the screen, but
this illuminated area is not linear, instead being apparently
modulated from side to side of the screen. The PL508 field
output valve and the BC237A driver transistor have been
checked and found to be in order.

The fault appears to be in the north/south pincushion
Pye 697 Chassis
A 2in deep hum bar keeps moving down the screen from the

top to the bottom. I've changed, without success, the Lt.
bridge rectifier, the h.t. smoothing electrolytics, the

luminance and colour -difference output valves, and the
electrolytics in the Lt. supply lines. There's no hum on the

distortion correction circuit. This employs a resonant

transformer (Tr721), with the field scan current flowing
through its secondary winding. The primary is driven by a
four -transistor modulator circuit (T721-4), with phase and

amplitude controls. Phase adjustment is very important.

Since you seem to have cleared the h.t. and 1.t. lines of
suspicion, the trouble could well be in the earthing of the

Should the tuned circuit L722/C 730 go off frequency, there
will be severe effects. C730 can change value to cause the
sort of trouble you describe, while misadjustment of the coil
can cause similar effects. Tr721's tuning capacitor is C738
and this can change value to cause raster distortion.

colour -difference amplifier panel. This is a constant trouble
spot in these models. Remove the panel, resolder the tracks

Pye 173 Chassis

sound.

and ensure that they are well bonded to the main frame
when the panel is refitted. If this is not the cause, check the
earthing of the smoothing electrolytics and note the effect of
reducing the contrast.

Philips G8 Chassis
Line hold is very easily lost on this set. Critical adjustment
of the line oscillator coil will get the picture to lock again,

but it's liable to go after a short period. The voltages

There's very poor line sync on this set, with intermittent line
slip all the time. The valves all seem to be in order and there
are no discoloured resistors.
The most common cause of the trouble is the polystyrene
capacitors in the line oscillator circuit, especially the
feedback capacitor C67 (820pF). Other suspects are the line

oscillator coil and the jungle i.c., which may be type
TAA700 or TBA550.

around the line oscillator/reactance stages seem to be about

GEC D/S Colour Chassis

manual. The electrolytic (C4498) in the flywheel sync filter
circuit has been replaced. The control voltage at the base of

Soon after switching on there's pulling to the left at the top
of the picture. This is followed later by loss of line sync.
Neither line hold control will lock the picture, and while a

right and the waveforms resemble those given in the

the reactance transistor Tr4500 is slightly lower than the
correct figure, so I'm beginning to suspect the TAA700
video/sync i.c.
If the line oscillator coil L4501 will "float" the picture it

seems likely that the sync control is deficient. The i.c.
(IC2001) can be destroyed by a tube flashover. It's fairly
expensive, so it would be as well first to check, preferably
by substitution, the reactance transistor Tr4500 and C4520

(16µF) which decouples its collector supply. Also make

sure that the zener diodes D4531 and D2166 are not
defective.

Baird 710 Chassis
There is e.h.t. trouble with this set. When it's first switched
on and whilst warming up the valves (PY500 and PL509)
in the line output stage overheat. If the top cap is taken off

the PY500 for about ten minutes and then replaced
however the e.h.t. and raster appear and will remain as long

as the set is switched on. Switch off and let the set cool
down and the same thing happens on switching on again.
The line output stage valves and the PCF802 line oscillator

valve have all been replaced along with a few resistors
TELEVISION APRIL 1978

new PCF802 line oscillator valve has been tried this
provided only a temporary cure.
The fault is unlikely to be in the line oscillator stage itself,

though the 820pF polystyrene feedback capacitor C513
could be playing up. We suggest you check the two flywheel

sync discriminator diodes D501A/B, the reference pulse
integrating resistor R505 (47k52), the sync pulse feed

capacitors and load resistors in the flywheel sync circuit
(C503/4, R507/8), then if necessary the sync separator's
screen grid feed resistor R502 (47k52) and the components
in the flywheel sync filter circuit, starting with R512 (560Q).

Philips 300 Chassis
The picture takes a long time to appear after the set has
been switched on - sometimes it takes fifteen minutes,
sometimes much longer. The picture is excellent when it
does come on, and remains good throughout the evening.
The most common cause of this trouble is that the boost
diode or the line output valve is tired. Replace these, then
check the width circuit. The components to examine here
are the two high -value (8.2MQ) resistors R2166/7, which
increase ih value over the years, and the width
potentiometer which might have a burn spot on its track.
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Philips G6 Chassis (SIS)
There is an irritatingly slow picture roll which is very
difficult to remove by adjusting the field hold control. This
can occasionally be done with the control at the centre of
its range, but usually the rolling stops of its own accord and
the set will then stay synchronised for maybe a couple of

hours - until the channel is changed. I have checked the
valves in the field timebase and the capacitors in the output

valve's control grid circuit without any success. The
voltages in this area seem to be normal.
You should check the luminance output/sync separator

circuit rather than the field timebase. The most likely
causes of the trouble are the sync separator's screen grid
feed resistor R2122 (220kQ) increasing in value or the
valve itself (PFL200) being defective. A less likely
possibility is the luminance output pentode's screen grid
decoupling electrolytic C 2047 (12.5µF).

177 CVC20 Chassis
The problem with this set is lack of height plus field roll. The

field timebase is fairly complex. Are there any quick
checks?
We've known this problem to be due to the 12V rail being

low: it supplies one of the field oscillator transistors (T3,
BC172B). The supply is derived from the EW modulator in
the line output stage, and is regulated by a series stabiliser
circuit. The problem is that R102 (16162) in the network
which feeds the base of the error detector transistor tends to
increase in value. If it goes open -circuit incidentally the
effect is no sound or vision, with just the c.r.t. heater alight.

Pye DIS Colour Chassis
The trouble is good sound but no raster, with the line output
and boost diode valves glowing, especially the PL509. The
line timebase valves have been changed, and the boost line

smoothing components (R228, C229) checked. There is
negligible voltage at the c.r.t. first anode preset
potentiometers, while the boost voltage is only 500V instead
of 710V (measured at R228). After half an hour there is a

smell of burning which I can't trace. There is a faintly
audible line whistle, and no signs of arcing can be seen.
The line whistle suggests that the line oscillator is
,

working, though for good measure you could check the
electrolytics in the stage (C212/C216/C221). The fault is
more likely to be in the output stage however. Relieve the
load on it by removing the GY501 e.h.t. rectifier valve. If
the load is still present, check the high -voltage capacitors

GEC DIS Colour Chassis
When the picture brightness increases, the width comes in at
the sides. This happens whether the increased brightness is

caused by advancing the brightness or contrast control
settings, or the white content of the picture increases.

Check the voltage at the cathode of the PL509 line
output valve. It should be 2.8V. If necessary, check the
valve and the value of its cathode resistor (R61, 1052). It's
important that the voltage at the emitter of the beam current
limiter transistor TR34 is 2.8V. Check the setting of P507

and the circuit as necessary. It's possible that the e.h.t.
tripler is faulty.

Philips G6 DIS Colour Chassis
The fault on this set is intermittent field bounce, but various
efforts to track down the cause have proved unsuccessful.
Are there any stock causes?
Field bounce can be deceptive in these sets. It could be due
to any of the three valves in the field timebase - the ECC81
oscillator, PCC85 cathode -follower or the PL508 output

valve - or to a slight discharge from the field output
transformer, a faulty preset control (linearity, stabilising,
correction etc.) or to the field output pentode's screen feed
resistor R4116 decomposing. Its value is 6.81(52, 2W.

Thorn 1591 Chassis
The picture seemed to be out of focus, so I adjusted the
focus control. Half an hour later there was a loud crack and
smoke came from capacitor C110. This was replaced, but
the replacement gets very hot after a few minutes.
C110 is the reservoir capacitor for W13. Between them
they provide the c.r.t. first anode and focus supplies. The
trouble is almost certainly that W13 has gone short-circuit.
A BY207 is a suitable replacement. When you've done this,
make sure that C110 is still in good condition and that the
focus control R134 still reads 11452.

Thorn 2000 Chassis
The trouble is vertical white lines for the first two inches on
the left-hand side of the screen, with some non -linearity. I

gather that this can be caused by the diodes in the
horizontal shift circuit, but have been unable to get the type
fitted.

C226 and C222 (third harmonic tuning and pulse feedback
respectively). Although you say you've checked the boost
line smoothing components, these components often give

The diodes are type BA148, and shouldn't be a problem
since they are listed in current adverts. A later equivalent is
type BY206. If changing the diodes fails to cure the fault,
check the linearity coil damping resistor R27 (1.2162), the

trouble and the incorrect voltages and smell of burning

efficiency

suggest a failure here. So make sure that C229 is not leaky,

and that R228 is still 100k52 - if it falls in value C229
damps the line output stage sufficiently to remove the

diode W4, the first anode supply reservoir
capacitor C23 (0.047µF) and the h.t. supply smoothing
capacitors C30 (5.6µF) and C31 (10µF).

raster.

Hitachi CSP680
The fault on this set is a very slight intermittent red tint
which occurs at intervals of several seconds, the overall
fault lasting a couple of minutes. The picture is normal in
between these "blushes".
First make sure that the PAL circuit board is making
good contact at its pins. If all is well, check the c.r.t. red first
anode control R807 for intermittency, then suspect the red
output transistor TR27 (2SC154C) and the R -Y amplifier
TR24 (2SC460) and their connections.
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Pye 169 Chassis
When the set is switched on a white spot appears on the
screen. After a few seconds this spot disappears, the sound
comes on, and then the picture appears very dimly, taking
four to five minutes to reach full brightness. After this the
picture is good.

Unfortunately the symptoms indicate a low emission
c.r.t. You could try boosting it, but be careful not to disturb
the 1.t. supply for the transistor stages. This is derived from
the earthy end of the heater chain, after pin 8 of the c.r.t.,
and the voltage at this point should be 19V d.c.
TELEVISION APRIL 1978

KB VC2 Chassis
When the set is switched on all that appears is a blank
raster. Then after about ten minutes an intermittent picture
appears, alternating between good, degraded and no picture
at all. With a good picture the sound is normal, but with no
picture or a degraded one the sound is noisy, accompanied
by a buzz. The picture improves as the set warms up, but
remains intermittent. The system switch appears to be in
order.
There seems to be a fault in the i.f. stages. Assuming that
625 -line reception is being used, first check C44 (120pF) in

the coupling network between the first and second i.f.
stages. It could be leaky, and substitution is the best test. If
this fails to cure, check the a.g.c. clamp diode D9 (M I). The
two vision i.f. valves (EF183 and EF184) and the video
output valve (PCL84) are also suspect.

rilworr
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CAST
184

Each month we provide an interesting case of
television servicing to exercise your ingenuity.
These are not trick questions but are based on

Te/pro C501IDecca 30
The trouble is puffing on peak whites. The more the
contrast is increased the more the picture, on peak whites,
is displaced to the right. The pulling is not noticeable on a

dark picture. The line hold control has been set up
correctly, but the verticals on the test card are never
straight. The picture also occasionally shakes about in the
bottom half when the picture is bright.

The problem is not uncommon on the Decca 30 series
chassis, which is electrically almost the same as the Telpro

sets. It's due to the RGB output stages working at the
wrong operating point, usually because VR239 which sets
the clamping level in the luminance channel is misadjusted.
Setting this up and then if necessary adjusting the preset
brightness control to achieve the correct user brightness
control range should cure the trouble.

the potentials first at the emitter of the second chroma
amplifier transistor T28d and then at the emitter of T29d,

with the set receiving a steady-state colour test card
transmission (off air).
When the fault occurred there was no voltage change at

T28d emitter, but at T29d emitter an appreciable voltage
change occurred as the saturation diminished.
What was the most likely cause of the trouble, and which

area of the circuit would require further detailed
investigation to bring the defective component to light? See

next month's Television for the solution and for a further
item in the Test Case series.

actual practical faults.

The monochrome picture and sound reproduction from a set
fitted with the ITT CVC8 chassis were perfectly normal, but

after the set had been running for a while the colour
saturation tended to reduce. This was sometimes a gradual

process, as though the colour control was being slowly
retarded; at other times the effect was much more abrupt
and very intermittent. Since the symptom was visible only
with the colour control advanced (there was no effect on the
monochrome display with the colour control fully retarded),
it was concluded that the picture tube biasing, drive and
video circuits were free from blame.

The model uses an MC1327 colour demodulator and
matrixing i.c., which delivers red, green and blue primary colour signals to the appropriate two -transistor amplifiers

for driving the tube cathodes. The i.c. is driven from a

SOLUTION TO TEST CASE 183

- Page 273 last month It will be remembered that the trouble was poor ident in a

colour set fitted with the Decca Bradford chassis. The
technician found a good clue to the cause of the trouble,
since improved performance was obtained by screwing in
the core of the 7.8kHz timing coil. The implication of this

was reduced capacitance across the coil, and since the
symptom occurred only after the receiver had thoroughly
warmed up the message was that the coil's shunt capacitor
was decreasing in value with increased temperature. The
trouble in fact was impaired temperature coefficient of the
parallel 0.1µF tuning capacitor C238, replacement
completely clearing the trouble. The core of the inductor

could then be adjusted for maximum amplitude of the
7.8kHz ident signal.

BC171B (T29d) transistor via the PAL delay line. The i.c.
is also fed with the Y signal from the luminance channel,

the subcarrier reference signal, and the ident signal. All
these circuits appeared to be operating correctly since there
was no hue imbalance when the colour saturation changed
with the appearance of the fault condition.
The chroma channel is fed from a distribution amplifier,
and consists of two transistors in front of the T29d delay
line driver. Automatic chroma control (a.c.c.) is applied to
the first transistor T27d, while colour killing is associated

with the delay line driver transistor T29d, this transistor
being switched on only when a colour transmission is being
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received.

As no oscilloscope was at hand it was decided to monitor
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SMALL ADS

CONDITIONS OF ACCEPTANCE

OF CLASSIRED ADVERTISEMENTS

The prepaid rate for classified advertisements is 16p per word

(minimum 12 words), box number 60p extra. Semi -display
setting £3.20 per single column centimetre (minimum 2.5 cms).
All cheques, postal orders etc., to be made payable to Television,
and crossed "Lloyds Bank Ltd". Treasury notes should always be
sent registered post. Advertisements, together with remittance,

1. Advertisements are accepted subject
to the conditions appearing on our current
advertisement rate card and on the express
the
understanding
that
Advertiser
warrants that the advertisement does not
contravene any Act of Parliament nor is it

an infringement of the British Code of
Advertising Practice.

should be sent to the Classified Advertismement Manager,

2. The publishers reserve the right to

Television, Room 2337, IPC Magazines Limited, King's Reach
Tower, Stamford St., London, SE1 9LS. (Telephone 01-261
5846).

Publishers shall not be liable for clerical
or printers' errors or their consequences.

refuse or withdraw any advertisement.
3. Although every care is taken, the

SETS & COMPONENTS

INGERTONE

We regret that due to an error in the February
1978 issue of TELEVISION, the advertisement

For ex -rental colour and mono televisions

on behalf of Mr. C. Caranna on page 221

contained a wrong telephone number. Would
readers please note that Mr. Caranna's correct

number is 01-458 4882 as shown
advertisement on page 333 of this issue.

in

De -controlled sets suitable for re -rent or sale.
A good selection always available, many working.
Good testing conditions.
Trade only.

his

SETS & COMPONENTS

VALVE LIST
ALL VALVES FULLY TESTED

Five valves or over postage paid
Under five valves postage 6p each
DY86/87

15p

ECC82
EC L80
EF80
EF85
EF183
EF184
EH90
EY86/87
PC86
PC88

lOp

EB91

lip
Op
Op

Sp
10p

PC900
PCC84
PCC85
PCC89
PCC189
PCC805

13pp

15p
IS

Sp
Sp
15p

PCF80
8

lOp
13

Sp

lip
20p

PCF805
PCL82
PCL83
PCL84

1511pP

20p
13p

lip
lip

LONDON

BRISTOL

24 Dames Road
London E7
01-555-5569 01-555-2200

28 St. Thomas Street
Bristol 1
0272-211179

PCL85/805
PL36

20p
20p
25p

PY32/33
PY81/800

15p
15p

PY801

20p

Philips 082.2-680

UI91

15p
15p
15p

Philips 210 118-148-LoopS2
Philips 210 30-125-2K8532
Philips GT23 6-124-8452
Thorn 3500 6-1-10052

6F23
6/ 30L2
30F5
3OFLI

lop

30PL 14

15p

20p

AND MANY MORE AVAILABLE

S. W. ELECTRONICS
114 Burnley Road, Rawtenstall, Rossendale, Lancs.

TIRRO ELECTRONICS the mail order division of
RITRO ELECTRONICS UK offers a wide range
of components for the amateur enthusiast. Large SAE

or 20p brings list. GRENFELL PLACE, MAIDENHEAD, BERKS. SL6 1HL.

EX RENTAL TV

40p
60p
60p
70p
70p
70p
85p
85p
60p
65p
85p

19" UHF 625
23" UHF 625
Colour from

Thorn 1500350-20-148-1500-3170
Thorn 800056-1K-47-1252
Pye 725 27-560
R.B.M. TV161 250.14-1560
GEC 2010 8-15-17 70-63-1880
2010 Covers 2013 2014 2017 & Sobell 1010 10A 13 & 1014
Bush TV 165-166-171 175 176-178 65p
Murphy V1910-1913-1914-2014-2310-2311 2312 2314 63p
TV Condensers:
200
200
100 Enid 300V
42p each
150-100-100-100-150M 325V
£1.90
150-150-100M 300V
01.50
175M 400V 100-100M 350V
£1.95

400-400M 350V
Post Free. Cash with order, VAT paid.

£10

367 Kensington Street, Bradford 8, West Yorkshire

160
£5

RING:- JEFFRIES 01-845 2036.

EDWARDS & SONS

103 Goldhawk Road, London W12
Tel: 01-743 6996
TURN YOUR SURPLUS capacitors, transistors, etc..
into cash. Contact Coles -Harding & Co., 103
South Brink, Wisbech, Cambs. 0945-4188. Immediate settlement.

TV SPARES
TELEVIEW
PHILIPS TCE GRUNDIG

125
£25

£4.50
£6.00
£40.00

£3.S0

Durham Supplies

SURPLUS STOCK
COLOUR TUBES used from
S/S COLOUR TUBES new from
S/S P.I.L COLOUR TUBES new from
PORTABLE TUBES Mono Available
CABINETS, COLOUR, MONO, from
S/S COLOUR SETS MURPHY from
S/S & D/S MONO, from

MAINS DROPPERS
Philips G8 470

BRC 2000, 3000, 3500, 8000, 8500.
Philips G8, Pye 691, 697, 713.
Bush Murphy 802, 823.
G.E.C. 2100 Single Standard Hybrid

194 ACTON LANE,
LONDON W.4.

01-994 5537

Panel Repair/Exchange Singles or Bulk.

MODULAR ELECTRONICS

VALVE BARGAINS

160 Brabazon Road, Hounslow, TW5 9LP.

ANY 1-12p, 5-60p, 10-f1.00, 50-f4.50

4 LBS BRAND-NEW COMPONENTS! Trans tors
Diodes, Wire-wound/carbon resistors, volu
con
trols, presets, Electrolytic/silver-mica/polyest r/poly
styrene capacitors etc. Well assorted. £5 in lusive
Milward, 369 Alum Rock Road, Bir
gham

ECC82, ECH84, EH90, DY86/7, EF80, EF183,
EF184, PC86, PC88, PCF80, PCF802, PCL82.

PCL84, PCL85/805. PCL86, PY8I, PY800,
PY88, PL36, PL504, 6E28, 30PL14.
COLOUR VALVES 30p EACH

PY500/A, PL508, PL509.
Postage & Packing 25p, no VAT

VELCO ELECTRONICS
9 Mandeville Terrace, Hawkshaw, Via Bury, Lancs.

Telephone 01-897 0976.

B8 3DR.
ELECTRONICALLY TESTED TV VALVES
PCL805/85
20p
PFL200
25p
ECC82
PL504
20p
EF183
EF184
PCL82
PL36
15p
20p
PC86
15p
PCL84
15p
U26
SPECIAL OFFER - 12 PCLI105/85 £2.50 post free

DY86/7

15p
15p
15p
15p

PC88
PC97
PCF802

15p
15p
15p
12.,

COLOUR TYPES

PLEASE MENTION

TELEVISION
WHEN REPLYING TO ADVERTS.
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PL509
45p
PL508
40p
PY500/A
40p
Many others avat1able, please send list of types required with s.a.e.
for quotation. All valves subject to availability. P. & P. I Ip fleet
valve, thereafter 7p each, max. 90p. Orders over 012 post free.
Mail order only.

L. & D. COMPONENTS LTD.
71 WESTBURY AVE., LONDON N22 6SA

NUINE SPARES
BRAND NEW BY RETUR
BRC 1693 & 1038 transistors, each
BRC 3000/3500 triplers
BRC 2000 line output trans
BRC 2000 EHT GEN trans
BRC 2000 focus control
BRC 2000 tube base assembly
GEC 2028 tube base assembly
Baird 700 series tube base assembly
Line output trans Baird 620 series TR4122
Line output trans GEC/Sobell 1018/2015 series
Line output trans GEC/Sobell 2028 series
Line output trans Baird 700 series
Line output trans BRC 950 series

ES.

£5.
£5.
£1.
E4.

£4.
£4.
£5.
£8.

£8.00
£8.00
£5.50
£3.50
£1.50
£7.50
£7.50
£7.50
£2.00
£5.50
£9.50
£1.00
£1.00
£1.00

Frame output trans GEC/Sobell 1 01 8/2 01 5
Miniature Sound output trans for PCL82

Convergence panel complete Baird 701/2/3
Timebase panel complete Baird 700 series
Transistor if panel complete Baird 660 series
Philips 170 series 4 push button mach unit
Bush 12 5/12 8 series line output trans
BRC 980 series portable complete printed Ass.
10 Assorted VDf9's & Thermistors
10 Assorted convergence pots
50 Assorted capacitors
10 Assorted Pulse
25 As

1.00

ound resistors
rted television potentiometers
please

teed. Over
DETAILED LISTS.

Every item
din' 2s oPg.8'&Edv

PitroW8 Digroe Ave., Mapperle

TELEVIS

FRE
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SERVICE SHEETS

SERVICE SHEETS. SERVICE MANUALS
PRACTICAL AND TECHNICAL BOOKS
COVERING COLOUR & MONO TELEVISIONS, RADIOS,
RECORD PLAYERS, TAPE RECORDERS, ETC.
SERVICE SHEETS 75p PLUS SA.E.

SERVICE SHEET CATALOGUE 50p

BOOKS

COLOUR TV MANUALS

PRICES INCLUDE POSTAGE U.K. ONLY

SOLID STATE COLOUR TELEVISION CIRCUITS by G. R. Wilding
NEWNES COLOUR TELEVISION SERVICING MANUAL by G. J. King. Vol. 1
NEWNES COLOUR TELEVISION SERVICING MANUAL by G. J. King. VoL 2
NEWNES COLOUR TELEVISION SERVICING MANUAL by G. J. King. VoL 3
COLOUR TELEVISION SERVICING by G.J. King. 2nd Edition
COLOUR TELEVISION THEORY by G. H. Hutson
COLOUR TELEVISION PICTURE FAULTS by K. J. Bohlman
COLOUR TV WITH REFERENCE TO THE PAL SYSTEM by G. N. Patchett
MAZDA BOOK OF PAL RECEIVER SERVICING by D.J. Seal
TELEVISION (COLOUR & MONOCHROME) Part 3 by G. N. Patchett
TELEVISION SERVICING HANDBOOK by G.J. King. 3rd Edition
BEGINNERS' GUIDE TO TELEVISION by G.J. King. 5th Edition
BEGINNERS' GUIDE TO COLOUR TELEVISION by G. J. King. 2nd Edition
CATHODE-RAY OSCILLOSCOPE AND ITS USES by G. N. Patchett
SERVICING WITH THE OSCILLOSCOPE by G.J. King. 2nd Edition
TOWERS' INTERNATIONAL TRANSISTOR SELECTOR. Revised Edition

£6.20
£7.20
£7.20
£8.60
£7.30
16.80
f-2.90

£6.20
£5.60
£4.35
£6.10
£2.65
£2.65
£4.00
£5.35
15.25

(SEND LARGE S.A. FOR FREE BOOK LISTS)

COVERING FOLLOWING MAKES

ALBA, BRC, BUSH, DECCA, GEC,
DEFIANT, MARCONI, EKCO, PYE,

FERGUSON,

DYNATRON,

NATIONAL, HITACHI, INVICTA,
ITT/KB, ROD, GRUNDIG, SOBELL,

STELLA, SONY, MURPHY,
PHILIPS, HMV, ULTRA.
PLEASE SEND S.A.E. FOR QUOTATION

"COMPREHENSIVE TV REPAIR MANUALS"
by McCourt. In six Volumes
These unique Books save time and money on repairs and cover

most British Colour & Mono sets. Price 14.00 per volume
plus 45p POST, or complete 6 volumes for only £24.00 POST
FREE. SEND FOR FREE LEAFLET.

WE STOCK NEW AND SECONDHAND EDITIONS OF "RADIO AND TELEVISION SERVICING" BOOKS.
FROM 1965-66 EDITION UP TO DATE. PRICES ON REQUEST.

BACK ISSUES OF FOLLOWING MAGAZINES AVAILABLE. CURRENT PRICE PLUS 20p POSTAGE PER COPY.
P. WIRELESS, P. ELECTRONICS, E. ELECTRONICS, TELEVISION, R. CONSTRUCTOR, ELECTRONICS TODAY, ELEKTOR.

BELL'S TELEVISION SERVICES
190, KINGS ROAD, HARROGATE, N. YORKSHIRE. TEL. HARROGATE (STD 0423) 55885
OPEN TO CALLERS DAILY 9.00 a.m. TO 5.00 p.m. PLEASE INCLUDE AN S.A.E. WITH ENQUIRIES

LARGE SUPPLIERS OF SERVICE SHEETS AND COLOUR MANUALS

BOOKS & PUBLICATIONS

TV, Radio, Tuners, Tap. Recorders, Record Players, Transistors, Stereograms, Radiograms.
All at 75p each except Colour TV S. Car Radios
Please state if circuit will do if service sheet not in stock, large s.a.e. with all enquiries and orders otherwise cannot be attended to..
Uncrossed P.O.'s or crossed Cheques returned if service sheets are not avoilable. All service men, please note, we operate a some day,
return service, all claims of non -delivery should be mode within seven days. No overseas mail please. Moil order only or 'phone,
01-458 4882. Free TV fault tracing chart or TV list on request with order.

C. CARANNA, 71 BEAUFORT PARK, LONDON, NW1 1 6BX NO CALLERS PLEASE

SERVICE SHEETS - COLOUR TV SERVICE MANUALS
Service Sheets for Mono TV, Radios, Record Players and Tape Recorders 7Sp.
Please send large Stamped Addressed Envelope.
We can supply manuals for most makes of Colour Television Receivers by return Post.

B.R.C. PYE EKCO PHILIPS ITT/KB SONY O.E.C. HITACHI BAIRD ULTRA INVICTA
FERGUSON H.M.V. MARCONI AND MANY MORE. LET US QUOTE YOU.
Please send a Stamped Addressed Envelope for a prompt reply.

HOW TO DEAL SUCCESSFULLY IN
USED COLOUR TELEVISIONS
Exciting new business guide reveals how anyone with average
intelligence can make a high spare -time CASH INCOME selling

used colour TV's from home.. Written mainly for the nontechnical, but with immediate applications for the engineer,
this comprehensive publication describes: how to start where and what to buy - which sets to avoid - reconditioning
- how, where and when to advertise - presentation - how to

expand - comprehensive sections on general business
formalities, guarantees, manufacturers, spares. and

monochrome sets. PLUS MUCH MORE?
This unique guide presents a sound, reputable and very profitable home business which can be started for less than £201
Send just £3.95 today for fast delivery. Includes FREE advice
and FREE up -dating service.

CITY PUBLISHING
2 Nottingham Rd., Spondon, Derby DE2 7NH.

COMPREHENSIVE TV REPAIR MANUALS BY J. McCOURT
Mono Volumes 1, 2, 3 and 4. Colour Volumes 2, 3 and 4.
A must for the repair man, loaded with faults and cures, all at £4.00 each plus 40p post.
Build yourself 'The Colour TV Signal Injector", manual f 1.45. Manual with printed circuit 12.30 post paid.
The McCourt circuit diagram manuals Mono and Colour. Send S.A.E. for full details.
Export enquiries welcome. International Reply Coupon please.

SIMPLIFIED TV Repairs. Full repair instructions
individual British sets £4.50, request free circuit diagram. Stamp brings details unique. TV Publications,
(Auset) 76 Church Street, Larkhall, Lancashire.

G. T. TECHNICAL INFORMATION SERVICE
10 DRYDEN CHAMBERS, 119 OXFORD ST., LONDON W1R 1PA

WANTED

MAIL ORDER ONLY

SERVICE SHEETS for Radio, Television, Tape

Recorders, Stereo etc. With free fault-finding guide,

from 50p and S.A.E. Catalogue 25p and S.A.E.
HAMILTON RADIO, 47 Bohemia Road, St.

SERVICE SHEETS, Radio, TV, etc., 10,000 models.

Catalogue 24p plus S.A.E. with orders/enquiries.
Telray, 154 Brook Street, Preston, PR 1 7HP.

Leonards, Sussex.

MISCELLANEOUS

RADIO AND TELEVISION SERVICING. Books
wanted from 1964-1965 edition up to date. £3.00 plus

postage paid per copy by return of post.

Bell's

Television Services, 190 Kings Road, Harrogate,
N.Yorks. Tel: (0423) 55885.

NEW VALVES and CRT's required. PCL805,
PL504, PL509, PY500A etc. Cash waiting. Bearman,

LADDERS

BURGLAR ALARM COMPONENTS! Protect
your shop now. 12v siren £5.53, 240v siren £9.61,

ALUMINIUM Roof Crawlers. Sizes 12ft.-24ft. Also
aluminium ext. up to 62 -I -ft. Leaflet. Ladder Centre
(TEL2), Halesfield (1), Telford. Tel: 586644. Callers

plastic coated bell box £5.25. Flush magnetic contact
60p, surface 65p. S.A.E. for price list. C.W.A.S., 11

welcome.

TELEVISION APRIL 1978

6/8 Potters Road, New Barnet, Herts. Tel: 01449
1934/5.

Denbrook Walk, Bradford BD4 OQS. Bradford

WANTED - New Valves, Transistors. Top prices,
popular types. Kensington Supplies (A), 367 Ken-

682674. All prices fully inclusive.

sington Street, Bradford 8, Yorkshire.

333

BENTLEY ACOUSTIC CORPORATION LTD.
The Old Police Station, Gloucester Road, LITTLEHAMPTON, Sussex.

IV LINE OUTPUT
TRANSFORMERS

PHONE 6743
ALL PRICES INCLUSIVE OF V.A.T. AT 121%. NOTHING EXTRA TO PAY

0A2

ALL MAKES SUPPLIED
PROMPTLY by our

TRADE

1.00

ECC8072.80

GY501 1.40

30CI7

1.00

30F5

0.90
0.70

2021
0.55
5CG8 0.75
5R4GY 1.00
5U4G
1.00
5V4G
1.00
5Y3GT 0.65

6EW6

0.85
0.80
0.70
0.60
1.00
0.85

30FL2
30L15
30L17

0.70
30P12 0.74
30P19 0.90
30PL1 2.20
30PL 13 1.30

ECF80 0.65
ECF82 0.50
ECF86 0.80
ECH35 2.00
ECH42 1.00
ECH81 0.55
ECH84 0.75
ECL80 0.55
ECL82 0.60

1.00
GZ32
GZ34 2.25
HN309 1.70
KT66
3.00
KT88 6.75

30PLI4 1.50

ECL83 1.50

50C D6G
4.00
1.40
85A2

ECL86 0.64

(V.A.T. INCLUDED AT 120)

All Lopts NEW and GUARANTEED

for SIX MONTHS

PAPWORTH
TRANSFORMERS

1.40
0.75

6F23
6F28

6GH8A 0.80
6GK5 0.75
6GU7

6AX4

6U4GT 1.00

E188CC 5.00
EA50 0.40

6V6G
6X4

EABC80

0.75
0.65
0.90
0.70
1.10

0.75

2.00
0.90

6H6GT 0.50
615GT 0.65
616

0.35
611.38A 0.90
6K 7G 0.50
6K8G 0.50

AZ4I

0.50

DY51

2.00

DY86/7 0.52

6Q7G
6SA7
6SG7

DY802 0.50
E80CF 6.00
E88CC 1.20

6SJ7

0.75
0.70
0.70
0.70

0.50
0.95

6X5GT 0.50
0.70
907
0C2

0.70

0007 0.80
OF I

1.00

6BQ7A 1.40

0E18

6BR7
1.00
60R8
1.25
68W6 3.75
6BW7 0.65
6B26
1.50
6C4
0.50
6C9
2.00
6C B6A 0.65
6C D6G 4.00

OP13

0.65
0.80
2.50

0.90

AZ31

1.10
2.75
1.00

807
5763

6L7(M) 1.50

6BK 7A 0.85
6BN8
1.50

FCU5

01-540 3955

6F6G
6F18

6AC7 0.70
6AG7 0.70
6AH6 0.70
6AK5 0.45
6AM8A 0.70
6AN8 0.70
6AQ5 0.75
6AR5
1.05
6AT6 0.60
6AU6 0.55
6AV6 0.65
6AW8A 1.15

6CG8A 0.90
6CL6
0.75
6CL8A 0.95
6CM7 1.00

80 MERTON HIGH STREET,
LONDON,
S.W.19

6F1

2.25
0.75

6GK 6

61316

Postage and Packing 70p

£1.20
0.40

6/30L2 0.90

6BA6
6BC8
68E6
6BH6

£7.00 RETAIL

BONA FIDE

30015

6E5

524G

All Mono Lopts at the one price

£6.45

0.90

6DT6A 0.85

5Z3

RETURN OF POST
MAIL ORDER SERVICE

6DE7

IB3GT 0.55

OB2

OP 14

2AT6 0.45
2AU6 0.50
2AV6 0.60
2BA6 0.50
2E1E6

0.85

2BH7 0.55
308
2.00
9AQ5 0.65
9G6
9H1
20P1
20P4

6.50
4.00
1.00
0.84

EF22
EF40
EF41
EF80
EF83
EF85
EF86
EF89
EF9 I
EF92

PCC 1890.60

1.70

0.45
0.52
0.55
0.70
0.70
EF 183 0.50
EF184 0.50
EH90 0.75

0.48

EAF42 1.00

EL84

0.48

EAF801 1.50

EELL9856

0.613

EB91
EBC4 I
EBC81

:1,1,530660

02..5905

EL509
EM80
EM81
EM84

22..00504

1.00

EB F89 0.40
EC86
EC88
EC92

0.84
0.84

EEMY5817

EY81
EY83

EY88
EY500
EZ40
EZ4 I
EZ80
EZ81

1.00,
0.42
0.45

R 10

R19

4.70
5.00
0.75

UABC80
0.05

UAF42 0.70
JBC4 I 0.70
UBC8 I 0.55

UBF80 0.50
UBF89 0.39
UC92 0.50
UCC85 0.50
UCF80 0.80
UCH42 1.00
UCH8 I 0.60

PCF8020.80
PCF805 2.25
PC F806 0.70

UCL82 0.75
UCL83 1.00
UF4 I
0.70
PCL82 0.62
UF42
1.00
PCL83 0.75
UF80 0.40
PCL84 0.46
UF85
0.50
PCL86 0.85
PCL8050 65....UF89 0.52
PCH2001.20

UtAl

PFL200 1..35

PL82
P L83
PL84
PL95

1.00
1.45
1.00

2.00

QV06/20

PC F201 1.45
PCF80 I 0.49

0.80
1.50

EY87/6 0.43

0.60

P230 0.50
QQV03/10

PCF200 1.55

PL33
PL36
PL8 I

1.50

PY801

PCF80 0.80
PCF82 0.45
PCF86 0.57

1.00
1.00
1.00
1.45

1.00

ECC33 2.00
ECC35 2.00
ECC40 1.00
ECC81 0.52
ECC82 0.62
ECC83 0.52
ECC84 0.50
ECC85 0.50
ECC86 2.00
ECC 88 0.72

1.12

PY800 0.60

0.80
0.65
0.75

0.40

0.40

PY500A2.05

0.60
0.80

1.00
1.00
1.00

1.00
1.00

EBF80 1.00

PC86
PC88
PC92
PC97

PC900 0.65
PCC84 0.39
PCC85 0.47
PCC89 0.49

FLA!
ELS!

0.25
1.00

P61

PY82
PY88

UL84
UM80

1.00

0.80
0.49

UY4 I

UY85

PL8IA 0.75

U19
U25

0.50
0.50
0.50

PL5 19

1.00

1.00

1.00

0404

0.75

1.85

U801

1.00

3.10
3.75

VR105 0.50
VR150 0.75

PY33/2 0.50
PY8 I

1.00

0.70
0.70
4.00
00:5900

.-06504--4.0e,
PL508
PL509

0.90
0.90

0.60

X41

1.00

2759

6.50

All goods are unused and boxed, and subject to the standard guarantee. Terms of business: Cash or
cheque with order only. Despatch charger Orders below £25, add 50p extra per order. Orders over
L25 post free. Same day despatch. Terms of business available on request. Any parcel insured against
damage in transit for only 5p extra per parcel. Many other types in stock. Please enclose S.A.E. with

any enquiries. Special offer of EF50 VALVES, SOILED, BUT NEW AND TESTED LI EACH.

COLOUR T.V. SPARES
Are you repairing a Decca or Thorn?
We can supply all your spares - fast!

Mail Order

COLOUR TUBES

Here are some examples:DECCA All parts stocked for the 10, 30,

Protection Scheme

STANDARD
TUBES

80 and 100 series. LOPT £9.90. Tuner
control units, 4 Butt. £6.30, 6 Butt. £8.40.

3R9 R603 52p. Cut-out £1.48. Focus
£3.25. Fusibles 61p. Vol/switch £1.36.
Tripler £9.00. Converg. pots 48p. Line osc.
coil

95p. Mains Tx. £7.30. 80 or

100

Droppers £3 pair. All IC's stocked. Mono
Dropper £2.05. Mono LOPT £9.90

THORN 3000. Tripler £9.90. PSU
Dropper £1.32. 1000mfd £1.20. Mains Tx
£10.44. Cond. can £3.57. Focus f3.68. Cut-

out £1.48. 1500. Dropper £1.30. E.H.T.
Tray £4.15. 8500 Tripler £8.50.
Some Baird ex -equip. spares available.

All orders are processed on day of receipt.

Send 14p stamps for our catalogue (free
with an order). Prices include VAT (12296).
Please add 25p for P. & P.

BOTTOMLEY'S TELEVISION
11 Leeds Road, Hipperholme,
HALT FAX

Phone HX (0422) 202979.

The Publishers of Television are members of
the Periodical Publishers Association which has
given an undertaking to the Director General of
Fair Trading to refund monies sent by readers in
response to mail order advertisements, placed
by mail order traders, who fail to supply goods
or refund monies owing to liquidation or bankruptcy. This arrangement does not apply to any
failure to supply goods advertised in a catalogue or in a direct mail solicitation.

In the unhappy event of the failure of a mail
order trader readers are advised to lodge a
claim with Television within three months of
the date of the appearance of the
advertisement, providing proof of payment.
Claims lodged after this period will be
considered at the Publisher's discretion. Since
all refunds are made by the magazine
voluntarily and at its own expense, this
undertaking enables you to respond to our mail
order advertisers with the fullest confidence.

For the purpose of this scheme, mail order
advertising is defined as: 'Direct response advertisements, display or
postal bargains where cash had to be sent in
advance of goods being delivered'. Classified
and catalogue
excluded.

mail order

advertising are

METAL BAND
TUBES

Rebuilt with new Electron

Guns to British Standard
415/1972.

SUFFOLK TUBES

LIMITED
214, PURLEY WAY
CROYDON, SURREY

01-686 7951

Britain's Largest Independent
TV Tube Rebuilder

Overseas orders invited.
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HOME MICROCOMPUTER
Z 80

QWERTY KEYBOARD

NORTHERN SEMINAR
MANCHESTER

VDU INTERFACE (TV)

2K R.A.M.

CASSETTE INTERFACE

P.C.B.

TELETYPE INTERFACE

£5.50

APRIL 1

After the enormous success of

the Wembley seminar

Lynx

persuaded that
there are sufficient northerners
have

MONITOR PROGRAM

been

waiting to attend their own
show. All day. Microprocessor

EXPANDABLE SYSTEM

lectures and presentation of
the Nascom I. Only 350 seats.

NASCOM I £197.50

VAT

LYNX ELECTRONICS (LONDON) LTD., 92 BROAD STREET, CHESHAM, BUCKS.

02405 75151

ali

I
I

BUSH
TV102C
TV103 or D
TV105 or D
TV105R
TV106
TV107
TV108
TV109
TV112C
TV113
TV115 or C
TV115R
TV1I 8
TV123
TV124
TV125 or Ll

TV183 or D
TVI 83S
TV183SS
TV1855
TV186 or D
TV186S
TV186SS

TV19ID

TV191S
TV193D
TV1935
TV198
TV307
TV313
TV315

PLEASE QUOTE PART NO.
NORMALLY FOUND ON TX. BASE

PLATE 4133, 4123, 4140 OR 00062.

BAIRD
600
602
604
606
608
610
612
622
624
625
626

(No Extra for Carriage)
DISCOUNT FOR
TRADE.

DECCA
TV128
TV134
TV135 or R
TV138 or R
TV139
TV141
TV145
TV148
TV161
TV165
TV166
TV171
TV175
TV176
TV178
TV181 or S

628
630
632
640
642
644
646
648
652
653

662
663
664
665
666
667
668

661

673

MURPHY

DM3

DM35
DM36
DM39

DR3

DR41

DR20

DM45
DR49
DM55
DM56

DR I

DR2

DR21

DR61
DR71

MS1700
MS2000

DR31

DR95

DR32
DR33
DR34

DR100

MS2001
MS2400
MS2401
MS2404
MS2420

GEC

KB -ITT

BT454
BT455
BT455DST

By Chassis:
VCI
VC52
VC2
VC52/1
VC100
VC3
VC100/2
VC4
VC11
VC200
VC300
VC51

2000DST ...

681

2047 ...

all models to
2044

672084
671

672

685
687
688

Or quote model No.

all models to

2104 or /1
2105 or /1

INDESIT
20EGB
24EGB

V843
all models to
V979

V153
V159
V173
V179

V1910
V1913
V1914
V2014 or S
V2015D
V20155
V2015SS
V2016S
V20175
V2019
V2023
V2027
V2310
V2311C
V2414D
V2415D
024155
V2415SS
V2416D
V24165
V24175
V2419
V2423

EN/I0

WINDING

VAT 4. 121%
2
TOTAL

86p

£7.86

PHILIPS
7TG100u

21TG106u
21TG107u
217G 109u

19TG170a .,
all models to
19TG179a
G19T210a
G19T211a
G19T212a

/TG102u
7TG106u
7TG200u
/TG300u
ITG320u

9TG108u ..
all models to
19TG164a

237G111a...
all models to
23TG164a

G 1 9T314a
G 1 9T215a

237G170a ...

G20T230a ..
all models to
G207328

all models to
23TG176a

G24T230a ...

21TG100u
217G102u

all models to
G247310

PYE

llu

37

40F
43F
48
49
50

39F

53

31F
32F
36

58
59

64
68

60

75

61

76
77

62
63

80

81

83
84
85
86
92

93
94

161

150

95/4 151
96
97
98

155
156
160

170
170/1
171
171

1

SOBELL

THORN GROUP

ST196 or DS
ST197

Ferguson, H.M.V., Marconi, Ultra.

57290

By Chassis:

ST297

10000S ...

all models to
1102

800, 850, 900, 950/1, 950/2,
950/3, 960, 970, 980, 981,
1400, 1500, 1500124-1,
1580, 1590. 1591, 1592, 1600,
1612, 1613.
Or quote model No.

Hamond Components (Midland) Ltd.,

Tidman Mail Order Ltd.,
236 Sandycombe Road,
Richmond, Surrey.

MON-FRI 9 am to 12.30 pm.

Approx. 1 mile from Kew Bridge.

SAT 10 ant to 12 noon.

Phone: 01-948 3702

DR202
DR303
DR404
DR505
DR606
666TV-SRG
777TV-SRO

DR23
DR24
DR29
DR30

674
675
676
677
682
683

DR 123

DR101
DR121
DR122

£7.00ea

MONO TRANSFORMER

LINE OUTPUT
TRANSFORME RS
All items new and guaranteed

1.30 pm to 4.30 pm.

416, Moseley Road,
Birmingham B12 9AX.
Phone: 021-440 6144.

Contact your nearest depot for service by -return. Callers welcome.

MON-FRI 9 am t° 'pm.
2 pm to 5.30 pro.

Please phone before calling.

COLOUR TV LINE OUTPUT TRANSFORMERS E.H.T. RECTIFIER TRAYS (Prices on application)
iii

AD 161-162
40 M/A
160 M/A
250 M/A
800 M/A

pair 70p

£1.00

50 Mixed Diodes

1N5349 Diode t
12 V Z/Diodes

20MM Fuses
Mixed Values
Anti Surge
and
Quick Blow
30 for
£1.00

1 Amp

1.15 Amp
1.6 Amp
2 Amp
2.5 Amp
3 Amp
3.15 Amp

10p

EACH

1

400 MFD/350V

5v

Mullard UHF T/Units
300 Mixed Condensers
300 Mixed Resistors
30 Pre-sets
100 W/W Resistors
40 Mixed Pots
20 Slider Pots

£1.50
£1.50
£1.50
50p
£1.50

Thorn 1590 Mains Lead &
On/Off Switch & Control
Panel with 3 Slider Pots
f1.00
VHF Varicap Units New,
49.00-219.00 MHZ
£1.50

Reject VHF Varicap Units
UHF

5°P

4 AmpUnits
£3.50

3500 Thorn Triplers
LP1193/1 Mallard
TK25KC I5BL
Ex Panel Pye

TS251ITBD G8
£4.00
TS2511TBK Rank 823
£4.00
TS2511TDT Thorn
f4.00
TS2511TBQ Pye
£1.50
TS251ITCE
f3.00
TS2511TCF
£3.00
£1.00
1730 Decca
Mains Droppers
40p
69R + 161R Pye
Rank/Bush Mains Dropper
302R/70R/6R2
40p
I47R + 260R Pye
40p
Thorn Mains Droppers

6R + IR + 100R

35P

Thorn Mains On/Off
Switches, Push Button or
15p
Rotary
Thorn 2000 & 3000 Series
Hearing Aid External
Loudspeaker Unit
£2.00
470M/100v
25p
Focus Unit 3500 Thorn
f1.00
Thorn 8500 Focus Unit
f1.00
4 Push Button Unit
UHF Thorn
£3.50
7+
D.P. Audio Switch
4 Push Button Unit for
Varicap
f1.00
7 Push Button Unit for
Varicap
RIZ243619 Replacement
for ELC 1043
UHF Varicap new
f2.50
BF127
BC350
BF194
BF264
BF178
BF184
BF180
BF121
BC460
BF181
BF182
BC300

AC128
3300/40v
680/50v
2200/50v
2200/10v
2N930
2N2222
2N3566
BF198
BF336

BF137
BC 161

15p

30p
25p

BD116
TIP115
TIP117

25P

100 Mixed Electrolytics
1000 MFD to 4 MFD

f2.50

120 Mixed Pack of
Electrolytics & Paper
Condensers

£1.20

100 Green Polyester
Condensers
Mixed Values

01

x80/150
12p
CSDI I8xMH
EACH
CSD118xPA
12P
3 Off G770/HU37 EHT Rec.
15p
Silicone, used in Tripler
Bridge Rectifiers 3 Amp
40p
100v

2A

inr

0v

10IA

";;;...1)

20p
BYI27
10p
1N4005
20 for £1.00
1N4006
20 for £1.00
1N4007
20 for £1.00
BYX94 1200v 1 Amp.
15 for f 1.00
BBIO5 UHF
BA 182 Varicap Diodes
12 for £1.00
BB103 VHF
WOO5M

£2.00
15p

MFD 2000v
MFD 800v
MFDI000v

8p

047 MFD 1000v

47

EACH

MFD 630v
.0047 MFD 1000v
.0047 MFD 1500v
200+ 200+ 100M 325v
470+470M 250v

40P
40p
30p
100+ 200M 325v
200+200+ 100+32M 350v 70p
50p
150+ 200+200M 300v
800M 250v
20p
£ 1.00
600M
00M 300v
4
400v
£1.00
60p
800+800M 250v

BY 176

f1.00

BA248
BY133

7p
12p
10p
5p
15p

200+100+100+50M 300v
200+100+100M 350v

BY212

15p

12 Kv Diodes 2 M/A
18 Kv BYF3I23 Silicone

30p
30p

45p
70p
25p
25p
25p
25p
35p
20p
20p
30p
50p

100M 450v
33/450v
47M 450v
680M 100v
6800M 40v
100M 350v
22M 350v
33000 10v
15000 40v

10M 40v
2.2/63v
220M 10v
2.2M 100v
Sp
22M 100v
EACH
4.7M 63v
Plessey Green Condensers
1000M 50v
6800M 16v
1500M 25v
2200M 16v
I000M 10v
I000M 10v
1500M 40v
4700M 25v

680M 63v

680/40v
220/63v

1000M 63v
3000M 16v

120

3306 100v

EACH

47
10v
1000M
00M 63v

BC183
BF

3300M 25v
1000M 40v

10p

EACH
30p
15p

5A
EACH
90V 661
NPN t 28p
80W 5A 660 PNP 1 PAIR
EHT lead & anode cap
25p

iv

EHT Rectifiers Sticks

f1.50Used in Triplers

1lb for

1
1

45p

6 Position 12.5k V/Resistors
for Varicap
50p

BYX55/350
BY2 10/400
BY206
BT106
BT116

95p
95p

160PF 8Kv
270PF 8Kv

I000PF 10Kv
1200PF 10Kv
1000PF 12Kv
1606 25v
220M 25v
1000M 16v
220M 35v
220M 40v
220M 50v
470M 25v
22M 315v
SN76533N
TBA990
SN76660N
SN76650N
TBA560Q
TBA540
TAA570

100M 50v
330M 10v
330M 25v
330M 35v
330M 50v

3306 63v
470M 25v
470M 35v
470M 40v
47/63

£1.00

SAB550
TBA530
TBA920Q
SN76003N
SN7660N

f1.50
£1.00
£2 . 00

£1.50
£1.00

1N4148
BF198
BF274

3p
10p
10p

BA I59
BY184
BY187

25p

10p

-,

SOp

TAA550
TBA510
TBA480Q
TBA550Q
TBA720A
TBA790BI31
TBA800

30p
LIAO

SN76 I 15N

f1.00

TAA700
TBA530Q
TBA550
SN76544N
SN76640N
SAA570
TBAI20A
TCA270Q
TCA270SQ

£2.00
£1.00
£2.00
50p
£1.00

£1.00
£1.50
£1.50
£1.00
95p

aOp

50p
£2.00
£2.00

Star Aerial Amps
CHANNEL B+C

£4.00
EACH

TV18
TV20
Rectifier Sticks & Lead

R2008B
BU105
BU 105/04
BU205
BU208

40p
50p

£2.00
£1.00
£1.50

f1.50
£1.75

BD130Y
2N3055

20p
45p

BRC1693 Thorn
BD138
BD252

80p
20p
20p

Audio 0/P Trans.
RCA 16572 I
RCA 16573 1
BU 204 Ex Panel
BU105 Ex Panel
BU126 Ex Panel
5A-300
TIC106 Thyristors

40p
PAIR
50p

EACH
}

EACH
ACH

RCA40506 Thyristors
BC108

50p

BD610 t
BD619 /

80p

BF257
BF395SOp
BF185 EACHBC149C

MJE2021 90V 80V t
SJE5451

£1.50

Mixed Components

f2.50
£1.50

f1.50

AE Isolating Socket &
Lead

TDA100

1

1000M 25v
1500M 50v
4700M 16v

10006 16v
1006 63v
12+P

EACH

6 Push Button Unit for
£2.00
Varicap Thorn
6 Push Button Unit with
Cable Form for 4000 series
£1.00
for Varicap Tuner
VHF Varicap Units
New

f2.50

10p

EACH

n.
ill'
£1.00

50p
£1.00
£2
£1.00 .
£1.50

7p

PAIR

MJE2955
BC188

10p
7p

Aerial Amp Power
Supplies 15 volts

£1.50
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